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Delivered energyDelivered energy--calculation approachcalculation approach

Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.
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generation distribution emission



1. HRN EN ISO 13790:2008 Energetska svojstva zgrada – Proračun potrebne energije za grijanje i 

hlađenje prostora 

2. HRN EN 15603:2008 Energetska svojstva zgrada – Ukupna potrošnja energije i definiranje 

energetske procjene 

3. HRN EN 15217:2008 Energijska svojstva zgrada – Metode za izražavanje energijskog svojstva 

zgrada i za certifikaciju zgrada s obzirom na energiju 

4. HRN EN ISO 6946:2008 Građevni dijelovi i građevni dijelovi zgrade – Toplinski otpor i koeficijent 

prolaska topline – Metoda proračuna 

5. HRN EN ISO 13370:2008 Toplinske značajke zgrada – Prijenos topline preko tla – Metode proračuna 

6. HRN EN ISO 13789:2008 Toplinske značajke zgrada – Koeficijent transmisijskih toplinskih gubitaka 

– Metode proračuna 

7. HRN EN ISO 14683:2008 Toplinski mostovi u zgradarstvu – Linearni koeficijent prolaska topline – 

Pojednostavnjena metoda i utvrđene vrijednosti 

8. HRN EN 15316-1:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – 1. dio: Općenito 

9. HRN EN 15316-2-1:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 2-1: Sustavi za grijanje prostora zračenjem topline 

10. HRN EN 15316-2-3:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 2-3: Razvodi sustava grijanja prostora 

11. HRN EN 15316-3-1:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 3-1: Sustavi za pripremu potrošne tople vode, pokazatelji potreba prema 

izljevnome mjestu 

12. HRN EN 15316-3-2:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 3-2: Sustavi za pripremu potrošne tople vode, razvod 

13. HRN EN 15316-3-3:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 3-3: Sustavi za pripremu potrošne tople vode, zagrijavanje  

List of List of 
relevant relevant 
standardsstandards
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učinkovitosti sustava – Dio 3-3: Sustavi za pripremu potrošne tople vode, zagrijavanje  

14. HRN EN 15316-4-1:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 4-1: Sustavi za proizvodnju topline izgaranjem (kotlovi) 

15. HRN EN 15316-4-2:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 4-2: Sustavi za proizvodnju topline, sustavi dizalica topline 

16. HRN EN 15316-4-3:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 4-3: Sustavi za proizvodnju topline, toplinski sustavi sunčevog zračenja 

17. HRN EN 15316-4-4:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 4-4: Sustavi za proizvodnju topline, sustavi kogeneracije uklopljeni u 

zgradu 

18. HRN EN 15316-4-5:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 4-5: Sustavi za proizvodnju topline za grijanje prostora, pokazatelji i 

kvaliteta daljinskog grijanja i sustava velikih volumena 

19. HRN EN 15316-4-6:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 4-6: Sustavi za proizvodnju topline, fotonaponski sustavi 

20. HRN EN 15316-4-7:2008  Sustavi grijanja u zgradama – Metoda proračuna energijskih zahtjeva i 

učinkovitosti sustava – Dio 4-7: Sustavi za proizvodnju topline izgaranjem biomase 

21. HRN EN 15241:2008  Ventilacija u zgradama – Metode proračuna energijskih gubitaka zbog 

ventilacije i infiltracije u poslovnim zgradama 

22. HRN EN 15242:2008  Ventilacija u zgradama – Metode proračuna za određivanje protoka zraka u 

zgradama uključujući infiltraciju 

23. HRN EN 15243:2008  Ventilacija u zgradama – Proračun temperatura, opterećenja i energije u 

prostorijama zgrada sa sustavima klimatizacije prostora 

24. HRN EN 15193:2008  Energijska svojstva zgrade – Energijski zahtjevi za rasvjetu 

 



Space heating systemsSpace heating systems--standardsstandards

EN 15316EN 15316--1 Heating systems in buildings 1 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 1: General; Part 1: General; 

EN 15316EN 15316--22--1 Heating systems in buildings 1 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies : Part 2.1: Space heating energy requirements and system efficiencies : Part 2.1: Space heating 
emission systems emission systems 

EN 15316EN 15316--22--3 Heating systems in buildings 3 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 2Part 2--3: Space heating 3: Space heating 
distribution systems distribution systems 
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distribution systems distribution systems 

EN 15316EN 15316--44--1 Heating systems in buildings 1 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 4Part 4--1: Space heating 1: Space heating 
generation systems, combustion systems (boilers) generation systems, combustion systems (boilers) 



Emission subsystemEmission subsystem

EN 15316EN 15316--22--11 Heating systems in buildings Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies : Part 2.1: Space heating emission energy requirements and system efficiencies : Part 2.1: Space heating emission 
systems systems 
The standard deals with calculation of:The standard deals with calculation of:

-- Thermal lossesThermal losses

-- Auxiliary energy (control, valves, pumps, fans..) Auxiliary energy (control, valves, pumps, fans..) 

-- Recoverable heat lossesRecoverable heat losses
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Selected method (out of two recommended) Selected method (out of two recommended) –– Method using efficiences Method using efficiences ηηηηηηηηemem

Calculation interval:Calculation interval: 1 month1 month
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Emission subsystemEmission subsystem
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Emission subsystemEmission subsystem

EN 15316EN 15316--22--11 Heating systems in buildings Heating systems in buildings -- Method for calculation of Method for calculation of 
system energy requirements and system efficiencies : Part 2.1: Space system energy requirements and system efficiencies : Part 2.1: Space 
heating emission systems heating emission systems 

Questions and remarksQuestions and remarks

11. How to calculate recoverable losses Qem,aux,rvd (Eq.2) (i.e. . How to calculate recoverable losses Qem,aux,rvd (Eq.2) (i.e. kk)?)?

22. How to estimate t. How to estimate thh ((Eq. Eq. C.3) C.3) ––running time of auxiliary devicesrunning time of auxiliary devices
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Distribution subsystemDistribution subsystem

EN 15316EN 15316--22--33 Heating systems in buildings Heating systems in buildings -- Method for calculation of Method for calculation of 
system energy requirements and system efficiencies system energy requirements and system efficiencies -- Part 2Part 2--3: Space 3: Space 
heating distribution systems heating distribution systems 

The standard deals with calculation of:The standard deals with calculation of:

-- Thermal lossesThermal losses

-- Auxiliary energy (pumps)Auxiliary energy (pumps)

-- Recoverable heat lossesRecoverable heat losses
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-- Recoverable heat lossesRecoverable heat losses

Selected methodsSelected methods–– SimplifiedSimplified calc. methodscalc. methods for annual thermal losses and for annual thermal losses and 
aux energy (aux energy ( A.1 and A.3 in Annex A)A.1 and A.3 in Annex A)

Calculation interval:Calculation interval: 1 year1 year
( ) opimanlsdisH tLQ ⋅⋅−⋅= θθψ,,,

∆∆ppdesdes=0,13=0,13..LLmaxmax+2++2+∆∆ppFHFH++∆∆ppGG



Distribution subsystemDistribution subsystem

EN 15316EN 15316--22--33 Heating systems in buildings Heating systems in buildings -- Method for calculation of Method for calculation of 
system energy requirements and system efficiencies system energy requirements and system efficiencies -- Part 2Part 2--3: Space 3: Space 
heating distribution systems heating distribution systems 

The standard deals with calculation of:The standard deals with calculation of:

-- Heat lossesHeat losses

-- Auxiliary energy (pumps)Auxiliary energy (pumps)

-- Recoverable heat lossesRecoverable heat losses

detailed
simplified
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-- Recoverable heat lossesRecoverable heat losses

Selected methodsSelected methods–– Symplified calc. methods (Symplified calc. methods ( A.1 and A.3 Annex A)A.1 and A.3 Annex A)

Calculation interval:Calculation interval: 1 year1 year
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Thermal losses calculationThermal losses calculation--simplified methodsimplified method

Simplifications made against the detailed method:Simplifications made against the detailed method:

-- Length of pipes are determined relevant to the external dimensions of a Length of pipes are determined relevant to the external dimensions of a 
building or zone building or zone 

-- Linear transmittance is predefined for different types of pipesLinear transmittance is predefined for different types of pipes

-- Valves and flanges are taken into account by the equivavalent pipe lengthValves and flanges are taken into account by the equivavalent pipe length
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LV- pipe length between generator and vertical 
shafts

LS – pipe length of vertical shafts

LA- connection pipes 



Thermal losses calculationThermal losses calculation--simplified methodsimplified method

Approximation of pipe lengths (twoApproximation of pipe lengths (two--pipe heating system)pipe heating system)
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Approximation of pipe lengths (oneApproximation of pipe lengths (one--pipe heating system)pipe heating system)



Thermal losses calculationThermal losses calculation--simplified methodsimplified method

Default values of linear transmittance Default values of linear transmittance ψψ [W/mK] for new and existing buildings[W/mK] for new and existing buildings
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Equivavalent length of pipesEquivavalent length of pipes



Recovearble heat losses from aux equipmentRecovearble heat losses from aux equipment

El. energy for driving a pump released to the waterEl. energy for driving a pump released to the water

QQH,dis,aux,rvdH,dis,aux,rvd==ffaux,rblaux,rbl
. . WWH,dis,aux,anH,dis,aux,an

Part of el. energy recoverable as a heat to the surrounding air Part of el. energy recoverable as a heat to the surrounding air 

QQH,dis,aux,rblH,dis,aux,rbl=(1=(1--ffaux,rblaux,rbl))
. . WWH,dis,aux,anH,dis,aux,an

ff . . = 0,75 uninsulated pump= 0,75 uninsulated pump
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ffaux,rblaux,rbl
. . = 0,75 uninsulated pump= 0,75 uninsulated pump

ffaux,rblaux,rbl
. . = 0,90 insulated= 0,90 insulated



Generation subsystemGeneration subsystem

EN 15316EN 15316--44--11 Heating systems in buildings Heating systems in buildings -- Method for calculation of Method for calculation of 
system energy requirements and system efficiencies system energy requirements and system efficiencies -- Part 4Part 4--1: Space 1: Space 
heating generation systems, combustion systems (boilers) heating generation systems, combustion systems (boilers) 

The standard deals with calculation of:The standard deals with calculation of:

-- Generation total heat lossesGeneration total heat losses

-- Fuel consumptionFuel consumption

-- Auxiliary energy (burner, pumps, control..)Auxiliary energy (burner, pumps, control..)

-- Recoverable heat lossesRecoverable heat losses
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-- Recoverable heat lossesRecoverable heat losses

Selected methodSelected method–– Case specific boiler efficiency methodCase specific boiler efficiency method

Calculation interval:Calculation interval: 1 month1 month
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Generation subsystemGeneration subsystem

EN 15316EN 15316--44--1 Heating systems in buildings 1 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 4Part 4--1: Space heating 1: Space heating 
generation systems, combustion systems (boilers) generation systems, combustion systems (boilers) 

The standard deals with calculation of:The standard deals with calculation of:

-- Generation total heat lossesGeneration total heat losses

-- Fuel consumptionFuel consumption

-- Auxiliary energy (burner, pumps, control..)Auxiliary energy (burner, pumps, control..)

-- Recoverable heat lossesRecoverable heat losses
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-- Recoverable heat lossesRecoverable heat losses

Selected methodSelected method–– Case specific boiler efficiency methodCase specific boiler efficiency method

Calculation interval:Calculation interval: 1 month1 month
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Boiler efficienciesBoiler efficiencies

100% load100% load 30% load30% load
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ηηgn,Pngn,Pn==A A ++BB .. log log ΦΦ’’PnPn

ηηgn,Pintgn,Pint==C C ++DD .. log log ΦΦ’’PnPn

ΦΦgn,l,P0gn,l,P0= = ΦΦPnPn
. . ((E E ++F F .. log log ΦΦ’’PnPn))

ΦΦ’’PnPn= = ΦΦPnPn za za ΦΦPnPn<400 kW<400 kW

ΦΦ’’PnPn=400 kW?? za =400 kW?? za ΦΦPnPn>400 kW>400 kW



Generation subsystemGeneration subsystem

EN 15316EN 15316--44--11 Heating systems in buildings Heating systems in buildings -- Method for calculation of Method for calculation of 
system energy requirements and system efficiencies system energy requirements and system efficiencies -- Part 4Part 4--1: Space 1: Space 
heating generation systems, combustion systems (boilers)heating generation systems, combustion systems (boilers)

Questions and remarksQuestions and remarks

1.  bg=? for outside of the heated space (Eq. 13, B.3.3)

2.  No exact expression stated for recoverable energy transmitted to the 
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2.  No exact expression stated for recoverable energy transmitted to the 
heating medium (Wg, rvd ) –there is the expression only for Wg,rl (Eq. 13)

WWg,rlg,rl=W=Wgg
..(1(1--bbgg))

..ppaux,gaux,g



Domestic hot water systemsDomestic hot water systems--standardsstandards

EN 15316EN 15316--33--1 Heating systems in buildings 1 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 3: Domestic hot water Part 3: Domestic hot water 
systems systems 

EN 15316EN 15316--33--2 Heating systems in buildings 2 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 3Part 3--2: Domestic hot water 2: Domestic hot water 
systems, distribution systems, distribution 

EN 15316EN 15316--33--3 Heating systems in buildings 3 Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 3Part 3--3: Domestic hot water 3: Domestic hot water 

22

energy requirements and system efficiencies energy requirements and system efficiencies -- Part 3Part 3--3: Domestic hot water 3: Domestic hot water 
systems, generation; systems, generation; 



DHW distribution subsystemDHW distribution subsystem

EN 15316EN 15316--33--2 Heating systems in buildings 2 Heating systems in buildings -- Method for calculation of system energy Method for calculation of system energy 
requirements and system efficiencies requirements and system efficiencies -- Part 3Part 3--2: Domestic hot water systems, 2: Domestic hot water systems, 
distributiondistribution

The standard deals wtih calculation of:The standard deals wtih calculation of:
-- Heat lossesHeat losses
-- Auxiliary energy (pumps) Auxiliary energy (pumps) 
-- Recoverable heat lossesRecoverable heat losses

Out of 5 described methods the following are selected:Out of 5 described methods the following are selected:
Method based on pipe lengths and number of tapping per day Method based on pipe lengths and number of tapping per day (Annex A)(Annex A)
Method based on pipe lenghts and distribution efficiences Method based on pipe lenghts and distribution efficiences (Annex B)(Annex B)
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Method based on pipe lenghts and distribution efficiences Method based on pipe lenghts and distribution efficiences (Annex B)(Annex B)
--only for residential buildingsonly for residential buildings

For heat losses from circulation loop: For heat losses from circulation loop: 
Detailed calculation, physical approachDetailed calculation, physical approach ––when detailed design data are availablewhen detailed design data are available
Simplified calculation based on pipe length and fixed value of heat loss Simplified calculation based on pipe length and fixed value of heat loss 

(40W/m!!)(40W/m!!)

Auxiliary energy for a pump in circulation loop:Auxiliary energy for a pump in circulation loop:
Simplified method Simplified method (continuous operation 24 h/day)(continuous operation 24 h/day)
Detailed calc. methodDetailed calc. method



DHW distribution subsystemDHW distribution subsystem

EN 15316EN 15316--33--2 Heating systems in buildings 2 Heating systems in buildings -- Method for calculation of system energy Method for calculation of system energy 
requirements and system efficiencies requirements and system efficiencies -- Part 3Part 3--2: Domestic hot water systems, 2: Domestic hot water systems, 
distributiondistribution

The standard deals wtih calculation of:The standard deals wtih calculation of:
-- Heat lossesHeat losses
-- Auxiliary energy (pumps) Auxiliary energy (pumps) 
-- Recoverable heat lossesRecoverable heat losses

Out of 5 described methods the following are selected:Out of 5 described methods the following are selected:
Method based on pipe lengths and number of tapping per day Method based on pipe lengths and number of tapping per day (Annex A)(Annex A)
Method based on pipe lenghts and distribution efficiences Method based on pipe lenghts and distribution efficiences (Annex B)(Annex B)

24

Method based on pipe lenghts and distribution efficiences Method based on pipe lenghts and distribution efficiences (Annex B)(Annex B)
--only for residential buildingsonly for residential buildings

For heat losses from circulation loop: For heat losses from circulation loop: 
Detailed calculation, physical approachDetailed calculation, physical approach ––when detailed design data are availablewhen detailed design data are available
Simplified calculation based on pipe length and fixed value of heat loss Simplified calculation based on pipe length and fixed value of heat loss 

(40W/m!!)(40W/m!!)

Auxiliary energy for a pump in circulation loop:Auxiliary energy for a pump in circulation loop:
Simplified method Simplified method (continuous operation 24 h/day)(continuous operation 24 h/day)
Detailed calc. methodDetailed calc. method



DHW distribution subsystemDHW distribution subsystem

EN 15316EN 15316--33--2 Heating systems in buildings 2 Heating systems in buildings -- Method for calculation of system energy Method for calculation of system energy 
requirements and system efficiencies requirements and system efficiencies -- Part 3Part 3--2: Domestic hot water systems, 2: Domestic hot water systems, 
distributiondistribution

The standard deals wtih calculation of:The standard deals wtih calculation of:
-- Heat lossesHeat losses
-- Auxiliary energy (pumps) Auxiliary energy (pumps) 
-- Recoverable heat lossesRecoverable heat losses

Out of 5 described methods the following are selected:Out of 5 described methods the following are selected:
Method based on pipe lengths and number of tapping per day Method based on pipe lengths and number of tapping per day (Annex A)(Annex A)
Method based on pipe lenghts and distribution efficiences Method based on pipe lenghts and distribution efficiences (Annex B)(Annex B)
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Method based on pipe lenghts and distribution efficiences Method based on pipe lenghts and distribution efficiences (Annex B)(Annex B)
--only for residential buildingsonly for residential buildings

For heat losses from circulation loop: For heat losses from circulation loop: 
Detailed calculation, physical approachDetailed calculation, physical approach ––when detailed design data are availablewhen detailed design data are available
Simplified calculation based on pipe length and fixed value of heat loss Simplified calculation based on pipe length and fixed value of heat loss 

(40W/m!!)(40W/m!!)

Auxiliary energy for a pump in circulation loop:Auxiliary energy for a pump in circulation loop:
Simplified method Simplified method (continuous operation 24 h/day)(continuous operation 24 h/day)
Detailed calc. methodDetailed calc. method
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Heat losses from circulation loopHeat losses from circulation loop-- Annex DAnnex D
Table D.1. Circulation loop and distribution pipes (??), Table D.1. Circulation loop and distribution pipes (??), 

Physical approachPhysical approach--at a design stage (for floor area of 80 mat a design stage (for floor area of 80 m22))

27

Can it be used 

also for 

simplifeid 

calculations?



Heat losses from circulation loopHeat losses from circulation loop-- Annex DAnnex D

Table D.2 Length of individual pipes LTable D.2 Length of individual pipes LSLSL

28



Auxiliary energy calculationAuxiliary energy calculation

Auxiliary energy for pumps in a circulation loopAuxiliary energy for pumps in a circulation loop

-- Detailed method Detailed method is similar to the method for space heating distribution is similar to the method for space heating distribution 
subsystemsubsystem EN 15316EN 15316--33--1 1 –– pipe lengths are here also detemined relative to pipe lengths are here also detemined relative to 
the external dimensions of buildingthe external dimensions of building

-- Simplified methodSimplified method employsemploys

WWdis,pmpdis,pmp=3,6=3,6..PPpmppmp
..ttpmp   pmp   (MJ/dan)(MJ/dan)
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WWdis,pmpdis,pmp=3,6=3,6 PPpmppmp ttpmp   pmp   (MJ/dan)(MJ/dan)

where where 

PPpmppmp –– nominal power of the pump pumpe, nominal power of the pump pumpe, ttpmppmp = = 24 h/day24 h/day



Recoverable heat lossesRecoverable heat losses

Recoverable losses from distribution, circulation loop and auxiliary equipment Recoverable losses from distribution, circulation loop and auxiliary equipment 
released to the surrounding air are taken as  released to the surrounding air are taken as  QQW,dis,ls,rblW,dis,ls,rbl=0!!=0!!

Recoverable losses delivered to the water from pump are estimated as 80% of Recoverable losses delivered to the water from pump are estimated as 80% of 
auxiliary energy auxiliary energy WWW,dis,pmpW,dis,pmp and are extracted form the circulation loop heat and are extracted form the circulation loop heat 
losses. losses. 
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EN 15316EN 15316--33--2 Heating systems in buildings 2 Heating systems in buildings -- Method for calculation of Method for calculation of 
system energy requirements and system efficiencies system energy requirements and system efficiencies -- Part 3Part 3--2: Domestic 2: Domestic 
hot water systems, distribution hot water systems, distribution 

Questions and remarksQuestions and remarks
1. Are the additional thermal losses from circulation loop during periods of no 
circulation 6.3.4 part of only physical approach calculation 6.3.3 or need to be 
determined also when using other methods

2. Eq. (3) how to obtain tw
3. Eq (4) how to obtain nnorm
4.  Annex D - D.2.2. Determination of pipe lengths;  Existing old buildings (likely with 
no precise data in design documentation) are not explicitly mentioned - only new 
buildings

5. Are the tables D.1 and D.2 also applicable for the pipe length calculations other 
than those described in Physical approach for circulation loop  6.3.3 (e.g. for 
simplified method from 6.3.2 or distribution pipes losses method from 6.2.4 ?

31

simplified method from 6.3.2 or distribution pipes losses method from 6.2.4 ?
6. Are the default values in Table D.2 also based on 80m2 floor area like those in 
Table D.1. 

– What is the largest floor area these tables are applicable to? 
– How to determine pipe lengths for larger floor areas both for distribution 

pipes and circulation loops if design data are not available?
7. LSL are calculated both in Tables D.1. and D.2 - the text below table D.1 should 
make clear distinction when to use values for LSL from each table.

8. How to calculate tpmp- running time of pump in Eq. 8 - taking 24 h/day? or maybe 
the same Eq. F.6 for tw in Annex F can be used as well

9. Why the important recoverable heat losses for space heating from distribution 
system (Eq. 9) are set as QW,dis,ls,rbl=0 ? 

9.1 How to calculate recoverable losses for space heating from circulation loop
QW,dis,ls,col, rbl?



EN 15316EN 15316--33--2 Heating systems in buildings 2 Heating systems in buildings -- Method for Method for 
calculation of system energy requirements and system calculation of system energy requirements and system 
efficiencies efficiencies -- Part 3Part 3--2: Domestic hot water systems, distribution 2: Domestic hot water systems, distribution 

Questions and remarksQuestions and remarks
Chapter 6.2.1. - first sentence may cause some confusions in the context of 
the subsequent text in this chapter regarding types of heat losses and 
should be reformulated to comply with the one from Annex A following 
Eq.A.1 – ‘’Thermal losses due to energy content of wasted water at the 
user outlets...... ‘’

Explanation: Losses due to heating up of pipes while desired temp. has not 
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Explanation: Losses due to heating up of pipes while desired temp. has not 
been reached should not be separated from the losses due to cooling 
down of the pipes material. This is actually the same thermal energy 
(delivered to the pipes and lost in different time periods) and is accounted 
for in Eq. A1 by the second term in first brackets. The real loss after start 
of draw off is the rest of the initial energy content of, at that point already 
partially cooled down (by pipes material), wasted domestic hot water.



DHW generation subsystemDHW generation subsystem

EN 15316EN 15316--33--33 Heating systems in buildings Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 3Part 3--3: Domestic hot water 3: Domestic hot water 
systems, generation; systems, generation; 

The standard deals wtih calculation of:The standard deals wtih calculation of:

-- Total boiler heat lossesTotal boiler heat losses

-- Total storage tank heat lossesTotal storage tank heat losses

-- Auxiliary energy (pumps, burner) Auxiliary energy (pumps, burner) 
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-- Auxiliary energy (pumps, burner) Auxiliary energy (pumps, burner) 

-- Recoverable heat lossesRecoverable heat losses

Calculation interval: 1 dayCalculation interval: 1 day



Potrebna toplinska energija za pripremu PTVPotrebna toplinska energija za pripremu PTV--aa

HRN EN 15316HRN EN 15316--33--3:20083:2008 Sustavi grijanja u zgradama Sustavi grijanja u zgradama –– Metoda proračuna Metoda proračuna 
energijskih zahtjeva i učinkovitosti sustava energijskih zahtjeva i učinkovitosti sustava –– Dio 3Dio 3--3: Sustavi za pripremu 3: Sustavi za pripremu 
potrošne tople vode, zagrijavanje potrošne tople vode, zagrijavanje 

Norma opisuje proračun:Norma opisuje proračun:

-- ukupnih toplinskih gubitaka generatora topline (kotla)ukupnih toplinskih gubitaka generatora topline (kotla)

-- ukupnih toplinskih gubitaka spremnika PTVukupnih toplinskih gubitaka spremnika PTV--a a 

-- pomoćne energije za pogon pomoćnih elemenata podsustava (pumpe, pomoćne energije za pogon pomoćnih elemenata podsustava (pumpe, 
plamenika) plamenika) 
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plamenika) plamenika) 

-- iskoristivih toplinskih gubitaka podsustava proizvodnjeiskoristivih toplinskih gubitaka podsustava proizvodnje

Vremenski interval:Vremenski interval: 1 dan1 dan



Storage tank lossesStorage tank losses

Heat losses of indirectly heated storage tank are determined using data for:Heat losses of indirectly heated storage tank are determined using data for:

-- Av. water temp. Av. water temp. 

-- Surrounding air temp.Surrounding air temp.

-- Measured stand by heat loss Measured stand by heat loss 

-- If measured data are unknow then use Eq. 5, provided the parameters If measured data are unknow then use Eq. 5, provided the parameters 
x,y,zx,y,z are given in a national annex!are given in a national annex!
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x,y,zx,y,z are given in a national annex!are given in a national annex!



DHW generator heat lossesDHW generator heat losses

Two cases are distinguished:Two cases are distinguished:

-- Single family dwelings (kućanstvima)Single family dwelings (kućanstvima)

-- Other buildingsOther buildings

For dwelings the For dwelings the test datatest data for boiler efficiency recorded at low, average and for boiler efficiency recorded at low, average and 
high tapping program (EN 15316 3high tapping program (EN 15316 3--1) are needed!1) are needed!
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DHW generator heat lossesDHW generator heat losses-- oil and gas fired boilersoil and gas fired boilers

Calculation is based on Calculation is based on 

-- MeasuredMeasured nominal power efficiency nominal power efficiency 

-- MeasuredMeasured stand by losses  Qstand by losses  QW,gen,ls,sby W,gen,ls,sby 

-- when boiler provides heat to the heating system then Qwhen boiler provides heat to the heating system then QW,gen,ls,sbyW,gen,ls,sby=0=0

When measured data are not available we recommend to use the When measured data are not available we recommend to use the Case Case 
specific boiler efficiency methodspecific boiler efficiency method from EN 15316from EN 15316--44--1. 1. 
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specific boiler efficiency methodspecific boiler efficiency method from EN 15316from EN 15316--44--1. 1. 



DHW generator heat lossesDHW generator heat losses--directly gas fired storage directly gas fired storage 
heater heater 

-- In an absence of test data the heat losses are taken as being 20% lower In an absence of test data the heat losses are taken as being 20% lower 
then max allowed value according to EN 89 i.e. then max allowed value according to EN 89 i.e. 

PPW,gen / st,lsW,gen / st,ls=250 W =250 W for period of 24h/dayfor period of 24h/day (6 kWh/dan(6 kWh/dan--in reality<1 in reality<1 
kWh/daykWh/day))

-- Total heat losses are obtained by adding heat losses of the boiler itself Total heat losses are obtained by adding heat losses of the boiler itself 

(1(1--ηηgengen))
..QQW,gen,outW,gen,out at the output power Qat the output power QW,gen,outW,gen,out
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ηηgengen= 84%= 84%

ηηgengen= 98% for condensing types= 98% for condensing types



DHW generator heat lossesDHW generator heat losses--el. heated storage heatersel. heated storage heaters

1. Continuous heating1. Continuous heating

2. Intermittent heating2. Intermittent heating

Add 1) test data for heat losses are needed Add 1) test data for heat losses are needed 

Add 2) test data are not neededAdd 2) test data are not needed
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Add 2) test data are not neededAdd 2) test data are not needed

-- Daily tapping patterns should be definedDaily tapping patterns should be defined

-- Standard heat loss is QStandard heat loss is QW,gen / st, ls, nomW,gen / st, ls, nom ==1,7 MJ/day1,7 MJ/day (0,47 kWh/day) (0,47 kWh/day) 

-- After taking into account temp. stratification in a tank the heat losses for 200 After taking into account temp. stratification in a tank the heat losses for 200 
Lit vessel are Lit vessel are <1 MJ/day<1 MJ/day (<0,3 kWh/day)(<0,3 kWh/day)



Auxiliary energy calculationAuxiliary energy calculation

-- Test data are needed (recorded at 100% power, pressure drop of 10 kPa in Test data are needed (recorded at 100% power, pressure drop of 10 kPa in 
the primary loop)the primary loop)

-- It is necessary to determine operational time periods when DHW is heated It is necessary to determine operational time periods when DHW is heated 
ttW,gen,nomW,gen,nom and separately runnig time of the generator tand separately runnig time of the generator tgen,nomgen,nom–– not defined in not defined in 
the standard how to calculate these values (maybe it is possible to use tthe standard how to calculate these values (maybe it is possible to use tON,gnON,gn

Eq. (12) from EN 15316Eq. (12) from EN 15316--44--1)1)
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Recoverable heat lossesRecoverable heat losses

-- Heat losses from generator and auxiliary equipment released to the Heat losses from generator and auxiliary equipment released to the 
surrounding air are taken as  Qsurrounding air are taken as  QW,gen,ls,rblW,gen,ls,rbl=0!!=0!!

-- Not defined how to obtain recoverable aux energy delivered to the water Not defined how to obtain recoverable aux energy delivered to the water 
(possible use of EN 15316 3(possible use of EN 15316 3--2 for circulation loop2 for circulation loop--i.e. 80% of Wi.e. 80% of WW,dis,pmpW,dis,pmp F.3)F.3)
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DHW generation subsystemDHW generation subsystem

EN 15316EN 15316--33--33 Heating systems in buildings Heating systems in buildings -- Method for calculation of system Method for calculation of system 
energy requirements and system efficiencies energy requirements and system efficiencies -- Part 3Part 3--3: Domestic hot water systems, 3: Domestic hot water systems, 
generation; generation; 

Questions and remarksQuestions and remarks

1. Eq. (5) - if parameters  x,y,z are unknown and no test dana are available  – the 
water storage vessel losses can not be calculated by using this standard 
2. Chapter 7.3 - how to estimate the heat losses form primary pipes if exact pipe 
length is unknown (and national Annex is not available too)? 
3. How to calculate the generation heat losses if test data are not available? 
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3. How to calculate the generation heat losses if test data are not available? 
(The case specific boiler efficiency method from 15316 -4-1 (Anex B) can possibly be 
applied here for for oil and gas fired boilers)
4. How to determine recovered auxiliary energy delivered to the domestic water? 

– 4.1 Is it appropriate to use the value for circulation loop (80% of WW,dis,pmp 
F.3) from EN 15316 3-2 

5. Is it possible to use default value of PW,gen / st,ls=250 W (Eq.B.2) also for 
indirectly heated hot water storage thermal losses calculation if measured values are 
not provided?
6. Eq. A.4 How to determine period of provision of domestic hot water tWgen,nom

i.e running time of boiler at nominal power tgen,nom- is it possible to use tON,gn Eq. 12 
from EN 15316-4-1?



Tables based calculation Tables based calculation ––DIN V 4701DIN V 4701--1; example1; example

43



Ulazne veličine 

Vrsta zgrade 
Nova stambena zgrada s tri kata (>1000 
m2) 

Adresa i katastarska čestica - 

Klimatski podaci (kontinentalna/primorska Hrvatska) kontinentalna 

Ploština korisne površine Ak [m
2] 1331 

Osnovno rješenje-varijanta I  

OPIS MJERA TOPLINSKE ZAŠTITE (prema proračunu i podacima iz arhitektonskog dijela projekta  i 
ISKAZNICI POTREBNE TOPLINSKE ENERGIJE ZA GRIJANJE I TOPLINSKE ENERGIJE ZA 
HLAĐENJE) 

Koeficijent transmisijskog toplinskog gubitka Htr,adj [W/(m2K)] Izračunati:  0,46 Max.. dopušteni: 0,48 

Primary energy calculation Primary energy calculation –– examples from the Study of alternative systems usage examples from the Study of alternative systems usage 
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tr,adj

OPIS SUSTAVA GRIJANJA, HLAĐENJA I VENTILACIJE  

Izvori energije (grijanje , PTV, hlađenje, ventilacija, rasvjeta) 
Niskotemperaturni plinski kotao 
(70/55°C) kombiniran s indirektno 
grijanim spremnikom PTV-a 

Način grijanja (lokalno, etažno, centralno, daljinski izvor), 
Centralno, radijatori s termostat. 
ventilom, kotao i spremnik u negrijanoj 
zoni. Recirkulacija PTV-a. 

Način hlađenja (lokalno, etažno, centralno, daljinski izvor), - 

Vrsta ventilacije (prirodna, prisilna bez povrata topline, 
prisilna s povratom topline) 

Prirodna 

Vrsta i namjena korištenja sustava s obnovljivim izvorima 
energije - 

RASVJETA - 

 



Primary energy calculation Primary energy calculation -- examplesexamples

 
 Izračunato za stvarne klimatske podatke 
 GRIJANJE PTV VENTILACIJA HLAĐENJE RASVJETA 

 QH,nd QW,nd QVe(bez gub.) QC,nd El 

Apsolutna  
potreba, kWh/a 93170 16638 - - - 

Svedena  
potreba na Ak, kWh/(m2 

a) 
70 12,5 - - - 

Najveća dopuštena, 
kWh/(m2a) 84,7 - - - - 

Neisk.gubici sustava, 
[kWh/a] QH,ls QW,ls QVe,ls QC,ls 

- 

 13709 13310 - - - 
Pomoćna 
energija,[kWh/a] EH,p EW,p EVe,p EC,p 

- 

 932 399 - - - 
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 932 399 - - - 

  

Godišnja isporučena energija građevini, Edel  138158 [kWh/a] 103,8 [kWh/m2a] 

Godišnja primarna energija, Eprim     153997 [kWh/a]      115,7 [kWh/m2a] 

Koeficijent utroška sustava, ep =Eprim,H/( 
QH,nd+QW,nd ) 

    1,40 

Godišnja emisija CO2 , [kg/a] (prema NN. 113/08)     28071 (svedeno na Edel za plin i el.energiju) 

Udio obnovljivih izvora energije u (QH,nd+QW,nd ), [%]      0 

  



Alternativno rješenje-varijanta II 
 
OPIS MJERA TOPLINSKE ZAŠTITE (prema proračunu i podacima iz arhitektonskog dijela projekta  i 
ISKAZNICI POTREBNE TOPLINSKE ENERGIJE ZA GRIJANJE I TOPLINSKE ENERGIJE ZA 
HLAĐENJE) 

Koeficijent transmisijskog toplinskog gubitka Htr,adj [W/(m2K)] Izračunati:  0,46 Najv. dopušteni: 0,48 

OPIS SUSTAVA GRIJANJA, HLAĐENJA I VENTILACIJE  

Izvori energije (grijanje , PTV, hlađenje, ventilacija, rasvjeta) 
Kondenzacijski plinski kotao (70/55°C) + 
solarni kolektori kombinirani s indirektno 
grijanim spremnikom PTV-a i recirk. 

Način grijanja (lokalno, etažno, centralno, daljinski izvor), 
Centralno, radijatori s termostat. 
ventilom, kotao i spremnik u negrijanoj 
zoni 

Primary energy calculation Primary energy calculation -- examplesexamples

46

Način hlađenja (lokalno, etažno, centralno, daljinski izvor), - 

Vrsta ventilacije (prirodna, prisilna bez povrata topline, 
prisilna s povratom topline) 

Prirodna 

Vrsta i namjena korištenja sustava s obnovljivim izvorima 
energije 

Pločasti solarni kolektori spojeni na 
spremnik PTV-a, dogrijavanje kond. 
kotlom 

RASVJETA - 

 



Energetske potrebe zgrade- Alternativno rješenje (Kondenzacijski kotao +sunčeva energija) 
 Izračunato za stvarne klimatske podatke 
 GRIJANJE PTV VENTILACIJA HLAĐENJE RASVJETA

 QH,nd QW,nd QVe(bez gub.) QC,nd El 

Apsolutna  
potreba, kWh/a 93170 16638 - - - 

Svedena  
potreba na Ak, kWh/(m2 

a) 
70 12,5 - - - 

Najveća dopuštena, 
kWh/(m2a) 84,7 - - - - 

Neisk.gubici sustava, 
[kWh/a] QH,ls QW,ls QVe,ls QC,ls 

- 

 6712 7063 - - - 
Pomoćna 
energija,[kWh/a] EH,p EW,p EVe,p EC,p 

- 

 1158 250 - - - 

  

Godišnja isporučena energija građevini, Edel  117261 [kWh/a] 88 [kWh/m2a] 

Primary energy calculation Primary energy calculation -- examplesexamples
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Godišnja isporučena energija građevini, Edel  117261 [kWh/a] 88 [kWh/m a] 

Godišnja primarna energija, Eprim      131769 [kWh/a]    99,0 [kWh/m2a] 

Koeficijent utroška sustava, ep =Eprim,H/( 
QH,nd+QW,nd ) 

     1,20 

Godišnja emisija CO2 , [kg/a] (prema NN. 113/08)      23891  (svedeno na Edel za plin i el.energiju

Udio obnovljivih izvora energije u (QH,nd+QW,nd ), [%]       7 % 

Uštede u isporučenoj energiji u odnosu na polaz. 
rješenje.  

     20897 [kWh/a]                          4830 [kn/a] 

Period povrata investicije, [a]  

 



Alternativno rješenje-varijanta III 
 
OPIS MJERA TOPLINSKE ZAŠTITE (prema proračunu i podacima iz arhitektonskog dijela projekta  i 
ISKAZNICI POTREBNE TOPLINSKE ENERGIJE ZA GRIJANJE I TOPLINSKE ENERGIJE ZA 
HLAĐENJE) 

Koeficijent transmisijskog toplinskog gubitka Htr,adj [W/(m2K)] Izračunati:  0,46 Najv. dopušteni: 0,48 

OPIS SUSTAVA GRIJANJA, HLAĐENJA I VENTILACIJE  

Izvori energije (grijanje , PTV, hlađenje, ventilacija, rasvjeta) 
Dizalica topline (55/45°C) sa pripad. 
spremnikom+ indirektno grijani spremnik 
PTV-a i recirk. 

Način grijanja (lokalno, etažno, centralno, daljinski izvor), podno, kotao i spremnik u negrijanoj 
zoni 

Način hlađenja (lokalno, etažno, centralno, daljinski izvor), - 

Primary energy calculation Primary energy calculation -- examplesexamples
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Način hlađenja (lokalno, etažno, centralno, daljinski izvor), - 

Vrsta ventilacije (prirodna, prisilna bez povrata topline, 
prisilna s povratom topline) 

Prirodna 

Vrsta i namjena korištenja sustava s obnovljivim izvorima 
energije 

 

RASVJETA - 

 



Energetske potrebe zgrade- Alternativno rješenje (Dizalica topline+podno grijanje) 
 Izračunato za stvarne klimatske podatke 
 GRIJANJE PTV VENTILACIJA HLAĐENJE RASVJETA 

 QH,nd QW,nd QVe(bez gub.) QC,nd El 

Apsolutna  
potreba, kWh/a 93170 16638 - - - 

Svedena  
potreba na Ak, kWh/(m2 

a) 
70 12,5 - - - 

Najveća dopuštena, 
kWh/(m2a) 84,7 - - - - 

Neisk.gubici sustava, 
[kWh/a] QH,ls QW,ls QVe,ls QC,ls 

- 

 3451 14331 - - - 
Pomoćna 
energija,[kWh/a] EH,p EW,p EVe,p EC,p 

- 

 3101 1238 - - - 

Primary energy calculation Primary energy calculation -- examplesexamples
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Napomena: stupanj djelovanja diz. topline COPh=3,7  

Godišnja isporučena energija građevini, Edel  38788 [kWh/a] 29,1 [kWh/m2a] 

Godišnja primarna energija, Eprim       116370 [kWh/a]       87,4 [kWh/m2a] 

Koeficijent utroška sustava, ep =Eprim,H/( 
QH,nd+QW,nd ) 

      1,06 

Godišnja emisija CO2 , [kg/a] (prema NN. 113/08)       20558  (svedeno na Edel za el.energiju) 

Udio obnovljivih izvora energije u (QH,nd+QW,nd ), [%]        0 

Uštede u isporučenoj energiji u odnosu na polaz. 
rješenje.  

       99370 [kWh/a]                            9860 [kn/a] 

Period povrata investicije, [a]  

 



Primary energy calculation using EN 15316 Primary energy calculation using EN 15316 -- exampleexample
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Primary energy calculation using EN 15316 Primary energy calculation using EN 15316 -- exampleexample

 Heating (kWh/a) DHW (kWh/a) Tot. 

Energy need 40000 2050 42050 

Emission subsystem 5160   

Distribution 

subsystem 
7621 333,8  

Storage tank  255,5  

Primary circulation  440  

6319-only space heat. 1735-summer  Generation 

51

6319-only space heat. 1735-summer  Generation 

subsystem 132- + DHW 132 - winter  

Total losses 19232 2764 21996 

Aux. energy 368 8 376 

Delivered energy 59232 4844 64076 

Primary energy 66230 5320 71550 

ep (primary/usefull)   1,575 
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