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S e Heat:
e Cold:
e Electricity:
o \Water:
e Costs:

e Emissions:

...~ Indicators for buildings

kWh /7 m2
kWh /7 m2

- lighting
- HVAC engineering
- other applications
m3/ m=2

€/ m=2

kg CO2 / m=2

kWh / m=2
kWh / m=2
kWh / m=2



.~ Indicators for buildings
e

bR Examples:
IR KWh /
- Cold: kWh /
e Electricity: - lighting kWh /

- HVAC engineering kWh
- other applications kWh

e \Water: m3 /@
e Costs: € /@
e Emissions: kg CO2 /@

2> WHAT MEANS m=2 ???




m=2 - main definitions
=iy (DIN 277, V-DIN 18599, VDI 3807, EN 832)

150 e Living area ,net* <« Total floor area ,gross"
“ 'J‘H'w ant ' Fi125) n 2
AT AT ] I W
% S N
DIN18599 POLYCITY contract !

VDI 3807-1

- Notice which m2-definition you are relating
your indicators !




T _ Indicators

AAI Table 1. Cornversion factors for calculating the .
;i;; ’: -j“ﬁ gross ground area
SRR R TypE af bulkding HIE | NF | MG E | o | BoaE
izt % | %] =] %] % g
Genaral educaional
schoals
Primary schoals &l GE | 88 100
Grammar schoalke &l 100 -
Viezaional schools G2 100
Adminisranyve baldrgs 4B A 1 100
Ok peapes’ homes 43 Gl 100
L&y nUrEenes G2 100
Litrary bulklirgs &l 100
SI:':'”S na"'E' I:.'E 1I:":| Fig. 1. Arrangement of areas according to DIN 277-1 and storey
re-wa-lamily housas 100 designations o N
HI:'-H”'TEF" |:U|I:||'IQ 1':":' :EF E:gr:lglgcdug;jarea EEF \l;l)z-::c;tgiln?:?ea
Warehousas G6") 100 M cipedaea WE Lwngarea
FF Functicnal arsa WKF  Sales area
“IVEF = Sales arsa vE Tefeaea VDI 3807-3
Alternative:

Volume m3 includes heights
(high rooms need more energy).
- Always use gross volume !




Compensation of indicators

e Standard: Outside temperature | inside temperature
compensation of heat
consumption degree-days

e POLYCITY contract:

D: 3079 degree days (20°C)
I: 2617 degree days (20°C)

ES: 401-800 degree days (Zone B) Ju.?‘[“?‘d.e Fe!“Pe.fa.t“Ez,J‘
' Monate "
VDI 3807-2

Required internal temperature [°C) 2z 21 20 19 18 17 16 15 14 13 12 11 10

Dagree day cormection factor 1.29 .19  1.09 Lod 09l 08X 073 065 0,57 050 0.43 037 031

Table A2.1 Factors for adjusting degree days to different base temperatures

www.industrialbuildingsbenchmark.info

e Other influence: solar irradiance!
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Definition benchmarking

Benchmarking:
»10 go for the best of the best".
,oearching and finding of best practise
examples and implementation of the
concepts in one” s own company*.
(Bob Camp; Xerox Coop.)

Benchmarking in buidlings:
comparison of own consumption with
other similar best-practise buildings.

Existing buildings <===) New buildings



>
k
. Use of benchmarking
POLYCITY . .
s How to take advantage of intern/extern benchmarking
man1a3 i
AR Mean value and guide value (@ of best quarter)
i‘i Im:lj i !I ni Till
‘ 10.000 100,0
Mean value 175 kWh/m2a — |
8.750 87,5
i /
7.500 75,0
é)) 6.250  Guide value \ Cumulative Curve —— B2,5 ;\a
§ 125 kWh/m2a ~
S 5000 500 £
- g
S 3750 - 75 o
@ =
o) b
c 2500 - 250 &
-
= &
1.250 - 12,5 8
0 fly L 0,0
RIS I IR IR

Characteristic value of heating consumption (kWh/m=2a)

VDI 3807-1



Benchmarking of existing buildings (sos)

VDI 3807-2

Table 1. Mean and guide values in kWh/{m?® a) for 15 groups of buildings (characteristic values of heating
energy consumption have been outside temperature-compensated)

BC'} | Description of building Byn Byg Source

Guide hean Guide Maan

valio value value value
1200 Courl-houses /'{5\ ).1‘}5\ 7 & 1
1310 | Administration bulldings with standard technical aquipment %) ( 65 )t (10) & 17 1
2000 Buildings for scientific leaching and research o5” ?‘55’ 12 15 i
3200  § Hospitats 247} 15800 [ 22800 | 3000 5100 3
4000 | Schools %) (55 ) (90) 4 3 E
4400 Day nurseries \S'D/ \9'( 7 16 i
4410 Pro-school nurseres &5 120 5 i 1
5000 | Sports buildings 85 140 -] 17 1
5200 { Indoor swimming baihes 2137 1800 2835 414 808 2
5500 | Open alr swimming bathes (heated) &%) 188 280 37 B5 2

Cme-/two~family houses %% /135 \ /135 \ 45

8120 | Muitiple dweliings %)) \1z5 ) | \175) 2 &7 45
7200 | Stores and shops s 5 58 81 1
7700 | Buildings for public stand-by services 0 155 5 14 1
180 Coammunity buildings 50 20 L 1

ey Characteristic vahe for heating energy consumption in kWhitm® a} according to VDI 3807 Part !

eys Characteristic value for electricity consumption in kWhim? a) according to VDT 3807 Part |

" Building ¢lassification aceording 1o catalogwe of the ARGL-Baw, see Annex /4 and bibliography
* Further subdivision in subclse 6.3

3} Characiegristic valucs rofer to the pool surface area in kWh/im? a3

*J Characteristic values efer to the sohaduled number o beds in KW h'n

% Charactenistic values refer to the living area in kWht{m?® a}

&) It wag not possible to differentiate between the characteristic values for electricity COTISUIPLON.

7} Duc to the high oulside fomperature independent proportion of the characteristic value of heating ehergy consumption no compensation was made,



Use of benchmarks

...to give you an idea where to save how much !

Electric Related glr;?:;.ri\é?rlilée _ Saving Saving Part of
consumption | area ~ | CGuidevalue | 4oy option total
Object consumption : : Sl
saving
nkWnia | inm | inkWnina) | inkWhima) | n o | in kiWhelra in %
Schulzentrum A 435 000 24 167 18 9 9 217 500 245
Gymnasium B 265 297 11 054 24 9 15 165 811 18,6
Mehrzweckhalle F 123 421 4937 25 5 20 98 73T 11.1
Schule C 126 862 5286 24 7 17 89 861 101
Mehrzweckhalle D &7 800 2119 32 5 27 5T 206 6,4
Mehrzweckhalle O 60 425 2877 21 5 16 46038 52
Mehrzweckhalle H 45 600 1689 27 5 22 a7 156 42
Mehrzweckhalle K 43 967 1912 23 5 18 34 409 39
Kindergarten E 56 T32 3782 15 6 9 34 039 3.8
Feusrwshr M 44 100 231 19 10 9 20 889 23
Fraibad 560 230 6 366 a8 a5 3 19099 21
Musikschule 23490 B91 34 7 27 18 654 2.1
Grundschule G 34 200 2012 17 9 a 16 094 1.8
Kindergarten J 21 567 1348 16 6 10 13479 15
Ortsverwaltung P 45000 2143 21 17 4 85T 1,0
Ortsverwaltung M 31056 1350 23 17 G 8102 09
Grundschule L 13 900 1156 12 9 3 3475 04

VDI 3807-1
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Use of benchmarks

Existing buildings:

Reducing energy consumption in several steps
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Step A: Original state
Step B: Influence of concumption control
Step C: Outside insulation of building envelope

Step D: Controlling and evaluation
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VDI 3807-1
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Benchmarking for new buildings

Best practise examples
Heating
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.~ Examples of benchmarking
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Conclusion and outlook

Transparent calculation of indicators
necessary (areas!)

Benchmarking usually classifies the
building compared to national averages
(existing buildings)

But: stronger emphasis on best practise
examples for energy efficient buildings

Aim: achieve best practise at reasonable
costs
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