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Odabir uzorka

o 33 projekta ukupno u pozivu 4c1.2

bo 25 u Zupanijama kontinentalne hrvatske

bo 17 projekata sa samo gradevinskim mjerama energetske obnove
bo 15 projekata u kojima je grijanje na plin

bo 13 projekata koji imaju adekvatan i potpun unos podataka u ISGE

13 projekata energetske obnove je obuhvaceno ovom analizom
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lzracunata mjesecna potrosnja plina - ISGE [kWh]

Zavrsetak energetske obnove - 15.05.2017.

Usteda 7.540 kWh/mj. (19%)
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Zavrsetak energetske obnove - 15.05.2017.

= = = Prosjecni mjesecCni iznos za plin s porezom prije i poslije obnove

Utteda 6.026 HRK/mj. (31%)
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Zavrsetak energetske obnove - 29.08.2016.
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Utteda 998 kWh/mj. (56%)
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Zavrsetak energetske obnove - 29.08.2016.
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Usteda 601 HRK/mj. (71%)
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Zavrsetak energetske obnove - 25.04.2017.
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Zavrsetak energetske obnove - 25.04.2017.
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Usteda 143 HRK/mij. (35%)

1000

300

600

400

200

sij-11

sij-12

sij-13 sij-14 sij-15

Datum

sij-16 sij-17 sij-18

sij-19 sij-20



Pokazatelji projektnih rezultata (Q,, ,,)
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OS " Eugena Kumicica",
Slatina



Pokazatelji projektnih rezultata (Q, ,4)
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Pokazatelji projektnih rezultata (Q, ,4)
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Pokazatelji projektnih rezultata (Q, ,4)
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Pokazatelji projektnih rezultata (Q,, ,,)

GP-prije EC-prije ISGE-prije GP-poslije EC-poslije  ISGE-poslije :-Llﬁted:a GP Usteda EC Usteda ISGE
[kWh/a] [kwWh/a] [kWh/a] [kWh/a] [kwWh/a] [kwh/a] [%6] %] %]
03 "Ivan Mestrovié", Vrpolje 482.583 526.994 432.309 129.156 123.228 338.419 73 77 22
03 "Dr. S. llija3evié", Oriovac 436.422 436.013 387.644 185.373 53.775 221.715 58 88 a3
03 Josipa Zorica, Dugo Sela 496.951 413.786 420.621 180.210 158.863 290.562 64 62 31
270.787 211455 [N 106.025 79.500 61 81
03 " Eugena Kumitica", Slatina 544,076 399.115 620.290 258,888 182.956 498.164 52 54 20
05 Sirat 303.515 334.768 247.337 161.804 161.710 195.942 a7 52 21
03 "Vladimir Nazor", Bakovo 442,783 320.637 625.013 147.509 120.483 573.464 67 62 3
'OSNovaRaga | 333.5%6 310.992 [N 516.322 184,510 aa a1
03 "Josip Kozarac", Slatina 365.101 301.127 475.006 177.871 114.992 384.524 51 62 19
05 Zdenka Turkovica, Kutjeva 166.979 239.950 460.414 79.553 62.214 238.409 52 74 as
03 "Dragutin Lerman", Brestovac ~ 63.493 54,192 414.129 50.179 63.399 354,960 21 25 14
P3 vidovci 85,695 86.189 64.116 37.810 37.712 28.515 56 56 56
PS Treitanovci 32.566 32.566 19.500 6.574 8,268 9.261 50 75 53
P§ Cerovac 28,864 28.864 14,049 13,099 12,715 5.379 55 56 a0
L | 287.420 267.017 348.369 119,002 91.693 261.859] — {56,3)— —[61,8| — —[31,2]
Prosjene vrijednosti —  267.923 249, 322468 110502 85.313 247, | 57,7 62,7 286 |

Usteda = (prije - poslije) / prije * 100
EPG - Energy Performance Gap (jaz energetskog ucinka)

EPG = proracunska potrosnje energije / izmjerena potrosSnja energije



EPG iz strucne literature

Table 2. Literature reviewed with reported magnitudes of the building energy performance gap.

Lower Limit of

Upper limit of the ©  Average Value of |

Reference Building Type Country Period Energy Items Included the Reported Gap Reported Gap | the Reported Gap
Fokaides et al. [36] Residential Cyprus Yearly (two years) Electricity, heating oil, and gas - 4 I 2.5 :
22.1 for space
Magalhaes and Leal [35] Residential Portugal Yearly Heating, cooling, domestic hot water - - I heating, 38.3 for I
space cooling
Hens et al. [39] Residential Belgium Yearly Heating 1.79 2.03 I - |
; Yearly (from April Space conditioning, domestic hot water, I
Fedoruk et al. [40] Academic/Research Canada 2012 to March 2013) lighting, plug loads - - (.78 [
Marjanovic-Halburd et al. [41] Office UK Yearly (2004) Heating, cooling, lighting, domestic hot water 0.7 0.83 I - [
Tronchin and Fabbri [42] Residential Italy Yearly Electricity, natural gas 1 242 [ -
Herrando et al. [34] Academic/Research Spain Yearly Heating, cooling, lighting, natural gas 0.27 1.52 - [
Heating, cooling, lighting (both interior and [ I
Stoppel and Leite [43] Dormitory USA Yearly exterior), domestic hot water, receptacle 1.9 212 I -
equipment, interior fans |
Menezes et al. [31] Office UK Yearly Heating, cooling, lighting, small power, 0.33 1 | . I
- catering equipment
. - . Yearly (from 2011 to .. . . . I [
Wilde [5] Academic/Research UK " 2012) HVAC electricity, facility electricity, gas - - I 0.39
Caliet al. [32] Residential Germany Yearly {_Ernﬂjt:t 2011 to Heating, domestic hot water 0.26 1.14 I - I
LIy
Heating (including space heating and I I
Petersen and Hviid [33] Office Denmark Yearly (2010) domestic hot water), cooling, lighting, - - (.65 |
ventilation fans, building operation services | I
Pegg et al. [44] School UK Yearly Heating, cooling, lighting, fans, pumps, small 0.35 0,44 I )
: - power, gas I
The UCL Energy Institute [45] Office UK Yearly Total electricity - - | 1.71
Turner and Frankel [12] Various Presumably USA Yearly Total energy 0.35 4.0 : - [
Arup [46] Office Unknown Yearly Cooling, fans, pumps, heating gas, domestic i i 0.59 |
: hot water gas [
Galvin [47] Residential Germany Yearly Heating 0.27 0.98 - |
Binks [48] Office Australia Yearly Heating and cooling *;fsftﬂﬂ@% space heating _ ; | 0.82 I
Salehi et al. [49] Academic/Research Canada 8 months Space conditioning, lighting, fans, plug loads .54 (0.6 I - |
Gupta and Kapsali [50] Residential UK Yearly Total electricity - - [ 0.56 :
Burman et al. [37] School UK Two years (2011-2013) Space conditioning, Smﬂ“. pwWes, Server Toom - - I 0.29
: load, external lights, lifts i
Ballarini and Corrado [51] Residential Italy Yearly Heating, domestic hot water 0.93 1.36 I -
I I I I I I

Xing Shi, Binghui Si, Jiangshan Zhao, Zhichao Tian, Chao Wang, Xing Jin and Xin Zhou.

Magnitude, Causes, and Solutions of the Performance Gap of Buildings: A Review. Sustainability 2019, 11, 937.
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Ak (GP)
[m2]

3.023
2.431
3.023
1.662
4.367
2.0599
2.825
1.779
3.487
1.5251
974
bb3
164
162
&7

Financijski aspekti projekata

Ak (EC) Ak (ISGE)

[m2]

3.023
2.221
3.835
1.703
4.713
2.0599
2.508
1.743
3.932
1.551
901
bb3
164
162
&7

[m2]

2.639
2.245
3.273
2.454
2.900
2.147
3.683
1.725
3.4359
2.912
1.213
704
82
83
94

GF
[HRK]

81.332
£3.394
51.319
46.2300
117.478
56.466
72,982
47.808
93.800
40,000
26.191
17.887
20.000
20.000
30.000

Radovi
[HRK]

1.909.140
2.150.474
2.314.519
938.885
2.472 8568
977.808
1.610.200
b73.692
1.579.939
568.135
499.672
497.438
436.011
323.540
274.539

Jednostavni povratni period = Ukupna cijena obnove / Prosjecna godiSnja usteda

MNadzor
[HRK]

61.250
06.230
78.875
28.125
72,000
/.630
45.086
10.750
23.125
16.800
13.991
12.436
10.400
12.000
9.000

Ukupna
cijena

obnove
[HRK]

2.051.722
2.282.118
2.475.012
1.013.514
2.065.360
1.041.924
1.731.267
£32.310
1.726.864
024.935
339.853
227.761
496.411
383.240
334.139

Prosjecna  jednostavni
godisnja povratni
usteda period
[HRK] [god]
89.701 22,9
08.300 33,4
121.593 20,4
I
100.989 20,4
27.077 18,3
110.3236 13,7
I
b0.214 28,0
143.015 4.4
96.893 2,6
20.560 22,7
2.430 199,7
0.633 28,0
4.210 /4,1



Zakljucci provedene analize na odabranom uzorku

o Mjerene ustede prosjecno manje od projektnih za cca
50% na analiziranom uzorku

o Znacajna odstupanja u izmjerenim parametrima (A, ) i
izracunatim vrijednostima (Qy ,4) u razlicitim
dokumentima

o Potrebno evidentirati sve znacajne promjene u
koristenju objekata (utjecaj korisnika na potrosnju
toplinske energije)

o Potrebno i korisno redovito unosenje podataka od
strane korisnika u ISGE



Preporuke i ciljevi za daljnje analize

o Obuhvatiti veci uzorak i dulji vremenski period nakon
obnove

o Sagledati korisnike po grupama (skole, vrtici, drzavna
uprava, dvd,...)

o Pokusati sagledati utjecaj ponasanja korisnika na
potrosnju toplinske energije (kontrolne skupine)

o Sagledati prosjecne mjesecne temperature u analizi

o Pokusati pribliziti proracunske (GP, EC) i mjerene (ISGE)
vrijednosti godisnje toplinske energije za grijanje (tocniji
modeli, analiza osjetljivosti)

o Prosiriti analize na projekte sa strojarskim mjerama i OIE



Hvala na paznijil

Marin Paladin, dipl.ing.grad.

ladin@gmail.com

marinpa



