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Energy performance of buildings - Energy needs for heating and cooling, internal
temperatures and sensible and latent heat loads - Part 1: Calculation procedures

Contents Page
0T =T o '
0o Yo 11T 3 T o vi
1 S o o o - 1
2 Normative referenCes ... e 1
3 BT 4 3= 1 Lo Lo 1= 3 T 4 T Y 2
31 0 1] 113V R 2
3.2 Indoor and outdoor CONAItIONS ... e 6
3.3 Technical building SYStEMS ... e s m e e e s s e e e e e e naan 8
3.4 g = PSS 9
3.5 Energy performancCe ... 1
3.6 Energy calculation ... ———— 12
4 Symbols, subscripts and abbreviations ............oo i —— 14
41 SYMDOIS ..ot ———————— 14
4.2 8T 1T L= o T o1 (= 15
4.3 ADDreviations ... 17
5 Description of the Methods ...........oo e s annes 17
5.1 Output of the Method ... e s sanee e e e s amnns 17
5.2 General description of the method ... 17
5.21 Hourly calculation procedures ... 17
5.2.2 Monthly calculation procedures ... ———— 18
5.2.3 Input data and assumptions for hourly and monthly method ..o, 18
5.2.4 Choices between mMethods .......... s 19
6 Calculation Method ... e e 19
6.1 L@ 1014 o T e - - TP SPP 19
6.1.1 General data on the assessed object and application .........ccccoccecirireccer s s 19
6.1.2 L0 1 L] F= =T I - | - 20
6.2 Calculation time intervals and calculation period ............ccccoomiiiiincccciserrr e s 25
6.3 L0 o LU e - TSP 25
6.3.1 Source of data; geNEral ..o nnne e e e naann 25
6.3.2 General data on the assessed object and application ...........cccccecmiiniicincic s 25
6.3.3 Geometrical characteristiCs ........cccoiiiiciiiiiir s 26
6.3.4 Thermophysical parameters of the building and building elements .........cc.cccoeecciiinnnnennnne. 26
6.3.5 Operating and boundary conditions ..........ccccciiiiimiini e ———— 32
6.3.6 Constants and physical data ...........ccccccmiiic i ———————— 40
6.3.7 Input data from Annex A (ANNEX B) ... e e e 41
6.4 Zoning of the assessed ODJECH ... e 41
6.4.1 =Y o = - | 4
6.4.2 Thermal ZoNiNg ProCEAUIES .......iciicccicerrrrriiiisssssssnererrssssssssssmreereesssssssasnnsseessesasssannnenensesssssnnsnnnses 41
6.4.3 Size of the thermal zones and thermal envelope ... 46
6.4.4 Heat exchange between thermal zones and service areas ..........cccccccerrrrircccsseceree s ssscsseeenes 46
6.4.5 Adjacent thermally unconditioned zones ...........cccccciiiiiniiin e ——————— 46
6.4.6 Residential buildings or building units, adjustment for spatial average temperature ......... 50
6.4.7 Thermally coupled or uncoupled ZONES ..........ccciiiiiriiiiiir i ——————— 51
6.5 Hourly calculation proCcedures ... 51



6.5.1 T 1T o 51

6.5.2 Applicable time interval and calculation period ... 52
6.5.3 Assumptions and specific CONitioNS ... ——— 52
6.5.4 02 1 [T UL E=Y A ToT 0T o] o o= 1] - SRS 54
6.5.5 Calculation of (sensible) heating and cooling loads and temperatures ..........ccccccvieeceernnnes 60
6.5.6 Overall energy balance of a thermal Zone ... 66
6.5.7 Type of construction dependent properties of the nodes ........ccccccvmmrrriccccicr e, 71
6.5.8 Thermal transmission Properties ... ————— 76
6.5.9 Temperature of adjacent thermally unconditioned zone ..........ccccciiiiiiiiciciccn e, 78
6.5.10 Ventilation heat transfer coefficient, supply temperature and moisture content 80 6.5.11

Thermal capacity of the internal environment of the thermal zone ... 81
6.5.12 Internal heat gains ........ccco i ————————————— 81
6.5.13 £ T 0] F= T T- 11 T 83
6.5.14 Moisture content and latent heat load ... —— 84
6.5.15 Calculation of key monthly data from hourly output ..........cccoireeciiiiccccin e 89
6.6 Monthly calculation procedures ... —————— 92
6.6.1 1 T 92
6.6.2 Applicable time interval and calculation period ... ——— 92
6.6.3 ASSUMPLIONS ...t e ae e e e e e e e e m e e e e e e e an e e e n s ane e 93
6.6.4 Energy need for space heating and cooling ........ccccoceemiiiiinni 93
6.6.5 Heat transfer by transSmisSSion ... ———————— 97
6.6.6 Heat transfer by ventilation ... —————— 929
6.6.7 Internal heat gains ... ———————————— 102
6.6.8 Solar heat gaiNs ... ——————————————— 104
6.6.9 Internal effective heat capacity of @ zone ... ——— 107
6.6.10 ULiliZation factors ... e 108
6.6.11 Calculation temperature and intermittency modes ..........ccccccminniiiinni e, 110
6.6.12 L VLY 4 aT=F 1] T T T4 o T 1 o) 116
6.6.13 Length of the heating and cooling season for operation of season-length- dependent

0] 3V T o 4 - 117
6.6.14 Humidification and dehumidification ...........cccoovmiiiciniini 118
7 Quality CONLIOI ... e 119
71 Calculation rePoOrt ... e 119
711 [T 1T o 119
71.2 Energy need calculation ... ——— 119
71.3 Internal temperature calculation ... ————_——— 121
71.4 Design heating and cooling load calculation ...........ccccoiiiiiiiiiiiscs e 121
7.2 Hourly method: verification Cases ........ccccccciriicccmiinccsre e e 122
7.21 Scope and lIMItatioNS ... e 122
7.2.2 Verification procedure for the whole calculation method .............cccciiiiiiiiciii e 122
7.2.3 Description of the verification test cases ........cccoociiiiiir e 130
7.24 Results of the verification test cases ........cccccoiiiiic e ——— 130
7.3 Hourly method: validation in case of specific alternative calculation procedures ............ 134
8 (027 13 o [ =14 Lo = o 4 1= o QPR 134
Annex A (normative) Input and method selection data sheet -- Template ..........ccccviiiiiiiiiiiiiiiieennn, 135
Annex B (informative) Input and method selection data sheet -- Default choices ..........ccccvviinernnnnee 151
Annex C (normative) Regional references in line with ISO Global Relevance Policy ..........cccceurernne. 172
Annex D (normative) Multi-zone calculation with thermal coupling between zones ...........cccccuueennn... 173
Annex E (normative) Heat transfer and solar heat gains of windows and special elements ............. 176
Annex F (normative) Calculation of solar shading reduction factors ........ccccccceviccciicrrinnnccccccceeeeeee, 183
Annex G (normative) Dynamic transparent building elements ..........ccccconiiiininninc e, 198
=] o] o T = ] 4 7/ 204

-2-



		2024-05-28T19:18:42+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




