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Gospodarjenje z energijo — sistematicen proces
. . P:F:dpom odlloéfanju
UCINKOVITA : ?Jla?;tz;rr;:fg:[l]a{;janjc porabe energije
OPIMIZACIJA . Dinamice wednoteri

Verifikacija doseZenih prihrankov

Pravilno razumevanje porabe energije in vode
Povezovanje porabe in konteksta

»  Vrednotenje (eng. benchmarking)

e (Ocena (napoved) bodoce porabe energije in vode

» Kazalniki
o Strodki za energijo in vodo
INFORMACIJ E * Obdelani kontekstualni parametri
L]

Razni alarmi

* Poraba cnergije in vode

s Zunanja temperatura
Osondenost

Notranja temperatura
Prisotnost na delovnem mestu
Cena energije

PODATKI
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Kaj pomeni aktivno gospodarjenje z energijo?

« Stalen proces spremljanja rabe energije in vode ter ucinkovitosti izvajanja optimizacijskih
ukrepov

« Povezati rabo elektricne energije z aktivnostjo na lokaciji - jasna slika kako, zakaj in koliko
energije se porabi v analiziranem objektu

Energetska

« Sistem za gospodarjenje z energijo vkljucuje:
 Organizacijo (odgovornosti in cilje)
* |zobrazene in motivirane ljudi Lo
 Analiticen postopek in know-how —

- Informacijsko infrastrukturo AN
;

Notranja

" presoja

Spremljanje in

" merjenje

ﬁnevent‘wa“
ukrep
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Integracija procesov - model, ki temelji na energetsko
stroSkovnih centrih

Okoljski
vplivi
) VHODNI MATERIALI IN :
Energenti PRISOTNOST NA Izpusti
DELOVNEM MESTU

Mejasistema Y VY V V VV V V V V VYV V V V
Blektriéna | [ — — — ~ | T[Ty o= =1+ |
energija | - j Energijski tokovi Delovni :
| — proces |
| o2 > ENERGETSKO 1, |
T3 > STROSKOVNI CENTER| " :
I e e (ESC) - ||
T o—» - .
| JL I
L. — — - e e e e e — = B ]

O  Eventualne lokacije dodatnih meritev

Opravljene storitve,
rezultati izvedenih
aktivnosti
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Za uvajanje EM potrebno veliko c¢asa!
IJS — po vec letih napora stopil v ta proces

I
| |
| === = == = = =
[ | ESC 7 — konéna raba B !
[ | | | ESC8 - oskrba ESC 9 - oskrba :
i StaVba 3 I | ; | Transformatorska !
I | (laboratoriji in pisarne) | Kotlovnica i :
o | ) | owy i
: ________ = P I ESC 1 = konéna raba ||_ ESC 2 = koncna raba :
I |
I | Stava 1 :
i | (pisarhie) |
[ | | '
[ | |
| Lo e L I
I A I
[ 7 % :
: s =X |
| 7 ESC 3 - kontna raba X !
I
| a Stavba 2 \) :
: S - (laboratorij) ~ :
I N Va |
I N P |
P |
: N 2 !
i N I
: |~ 7 7 Esca-konfnaraba _'i :
I |
: | Stavba 3 | !
R [— mes— | (laboratoriji in pisarne) | !
| I ESC 6 - kon¢na raba | kontna raba | | :
[ L
[ Stavba 4 | Kuhinja :
: (pisarne, predavalnice, razstavni prostor) | !
I
I | !
: ©)Obracunsko merilno mesto |
- o= Meja sistema :
e Energetski stroskovni center - koncna rabal
e oo Energetski stroskovni center - oskrba !
I |
| I
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Energetsko stroskovni centri na IJS - RCP (1/3)

Zacetna struktura ESC - dinamicen delovni dokument, ki se kontinuirano nadgrajuje

Vplivi na okolje
(ESC 1. - ESC11.)

Oskrba z energijo
(ESC 1. - ESC 2.) Konéna raba

(ESC3.-ESC11)

]
G

3R
uik

«| Toplota — agr

Meja sistema

-
ESC 3.~ kontna raba
Stavba 1. g :

lplh‘llllll‘}
— T © ! .
= —- Aktivnost v ESC 3.
———————— =
O—-—'_ ESC 4. — konéna raba 8——>>
o— Stavba 1
O—bl (laboratoriji} &
e T———— —»> Aktivnost v ESC 4.
Elektricna M s T o
energija ESC 1. opskrba | o—r———+——»  LESC 5 —konéna raba g_—.b
I | 0 Stavba 2
20kV Transformatorsk: P — Stavba 2 o—1 1.1
||.1||a\m|[11_1lnr.xka (pisarne in laboratoriyi)
postaja o P @
(\I.'*H KVA I (R O I [ —— Aktivnost v ESC 5.
——————— ! o——lr ESC 6. - konéna raba 2—_>»
Ekstra lahko [ TESC 2. “oskrba | 5 ———— Stavba 3.
kurilno olje | K:\.U‘n;m :_ (pisarne in laboratoriji)
o arna o— M b1
| 112 MW 7 I — Aktivnost v ESC 6.
| 1-09MW J ™ "ESC 7.~ konéna raba g:»
b — — — Stavba 4
Y O—LL (pisarne in predavalnice)
— — Aktivnost v ESC 7.

O—PJ_ _I\_(X_ _kxﬁfnjlﬁiil_ 0
O—-—-—D" Stavba 4 § >

- ‘ (kuhinja) o————1 1 1 »f
Aktivnosti v ESC 8.

Stavba 5

&—————  (pisarne in laboratoriji)
—_— o———T 1T

Alktivnost v ESC 9,

o—.—.—p‘ Stavba 3
O—.L (pisarne 1 laboratoriji) &
T Alktivnost v ESC 10
o . O——t———{ [9C |1 - koncnaraba  ©
o Moine lokacije za S N E— ESC 11. — konéna raba
postavitey & 1 1r ) Stavba 6
RN T o—r (pisarne in ra¢. soba) & .
L T —
= > Aktivnost v ESC 11.
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Energetsko stroskovni centri na IJS - RCP (2/3)

 Dodatni fiksni merilniki!
« Vec razlicnih individualnih tedenskih meritev
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Energetsko stroskovni centri na IJS - RCP (3/3)

Vplivi na okolje
(ESC 1. - ESC 15.)

HIBIEIHEE HEIHEEEE &
RIEIRIERE: I S
IR SIEEIE 2
B || & 3 2FIF | E 3
SRS = SIS IS S =
Oskrba energijom Konéna poraba
(ESC1.-ESC5) &4 (ESC6. - ESC15) Meja sistema
Q@ " ESC6. l:nam_pul:lv: o—t »
Elektritna Stavba 1
energija | ESC 1 —askrba : E
20kV ! Transtormatorska — Aktivnost v ESC 6.
postaja ISC 7. — konéna poraba o >
‘L 2630 kKVA 4 N Stavha 1 E
7777777 O—>| (laboratoriji)
Zemeljski - [TEge 2 gt | — — > Aktivnostv ESC 7.
plin o | Kotlarna ISC 8. — konéna poraba g_—'>
| 49 kW, 92 kWy,
o R e
|__ Kogeneraci '_I ¢ (pisarne in laboratoriji) o——r—1 1 5
7 P ————
—[ S, s— —_— Aktivnost v ESC 8.
oH—+—+——— FSC 9 konena poraba _g_—>>
o—-—l Stavba 3. &~ 1 1 .
R ToE . 'lL (labo
m st - oskaba r‘_ ________ ________’_._ — Aktivnost v ESC 9.
‘ l\l.;vll’lll‘l;\:t I o ,' ESC 10, - konéna poraba ﬁ
L TR e Stavba 3. — novo krilo E
P ‘7 = = > Aktivnost v ESC 10.
Z'm‘i:f‘l‘l [ ESC 4. oskiba é‘" konéna poraba 8:——»
p—oJ Kotlarna | 8:—|- Stavba 4
L _A100kW I 1] ¢— (pisamein predavalnice)
l L 7_7_7_7_T 7_7_7_7 =" Aktivnost v ESC 11.
o———+— » ESC 12 -~ konéna poraba
Q—pl Stavba 4 ; ,
O—I-]l_ (kuhinja) o——t—1 1 1 i
[ S e — Aktivnost v ESC 12,
SC5 —oskiba f#—0 o+l ESC 13~ Konéna poraba )
Virtualna elektrarna o Stavba 5
Agregat (dizel) O——»  (pisarne in laboratoriji)
q00kva b1 ) = SEEER Aktivnost v ESC 13,

_______ & _.,r Rﬁf I\mi‘n:pa’ngl G

o—+—F+—» Stavba 3
O—I-l (pisarne in laboratoriiy
Y

E——

. —— — Aktivnost v ESC 14,
Moine lokacije za Q1T 1™ ESCI5 - koncna poraba
Q postavitev S W I Stavba 6 -
o—1  » Stavba

merilnikov

- Aktivnost v ESC 15,
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Samo meritve niso dovolj!

« Vgradnja ustreznih dodatnih meritev in daljinsko odcitavanje/spremljanje le prvi
potrebni korak!

 Veliko podjetij ze danes spremlja in meri ogromno energijskih in procesnih tokov v svojih
SCADA sistemih

» So ti podatki res koristno uporabljeni?
» Ali ute€eno porocanje daje ustrezne rezultate?

 Varcevanje pri implementaciji sistema za gospodarjenje z energijo se po navadi odrazi z
manjsimi in predvsem ne-trajnimi prihranki!
* Brez ustreznega nabora kazalcev in porocanja?
« Brez vzpostavitve ciljnega spremljanja rabe virov?
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Ali pravilno razumemo zbrane podatke?

18

[N [ [N
N H ()]

(0]

Poraba leketri¢ne energije [kWh/h]
[y
o

_e

® o 2 ¥

5 10 15 20 25 30 35

Zunanja temperatura [°C]
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ZmanjsSati okoljski odtis za 1 tCO, /leto

* Promet (100 namesto 120 km/h ~ -20 %)

« Ogrevanje, hlajenje in prezracevanje
« -1 °C ~ -5 % energije (ogrevanje 20 °C, hlajenje 27 °C)
* Dnevno-nocni rezimi obratovanja

« Pisarniski material - 1 t papirja = 100 EUR

« Izklapljati racunalnik ter ostale naprave v pisarni

* Prenosnik porabi manj! (30 W v primerjavi s 100 W)
« Energetsko ucinkovitejsi gospodinjski aparati

« Rolete zmanjsujejo izgube pri ogrevanju - cca 10 %
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Podatki, ki potrebni za optimalno delovanje
modernih stavb

Siells® emeciclie Stanje in debelina

¢ E ne rgetS k] pOd a t k] ucinkovitih naprav toplotng izolacij ©
ce e v stavbi zunanjega ovoja
* Poraba energije in vode stavbe
* Kontekstualni podatki g \_ - / -
. . . . procesv, ki se + ~ ov JV Sa
* Vsi ostali neenergetskl pOdatk'I izvajajo v stavbi B ozaveSEenost
uporabnikov
stavbe
i} Raba energije v stavbi
Stevilo +
uporabnikov +/— .
objekta/prisotnost Notranja
na delovnem N ) temperatura
mestu / /— y-/_
’ Zunanja
Osoncenost ot }
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Poraba energije in kontekst

Kontekstualni parametri - neenergetski podatki, ki so nujni za pravilno razumevanje porabe

energije (prisotnost na delovhem mestu, urnik predavanj, zunanja/notranja temperatura ali
socialni status koncnega uporabnika)

Kazalniki - morajo vsebovati informacijo o kontekstu porabe energije

Specificna urna poraba elektricne energije na lokaciji:
 Situacija 1: 1,8 kWh/zaposlenega 250

Situacija 1.
 Situacija 2: 2,5 kWh/zaposlenega ” 1,8 kWh/zaposlenega
N 4a )
- Situacija 3: 6,5 kWh/zaposlenega Situacha 3. YPOSUERE 10751 J | g8,
. 6,5 kWh/zaposlenega n : wiﬁ:
[ ]

V kateri situaciji smo bili najbolj u€inkoviti? M e

VO E A = e
. “"’"‘ + situacija 2.

*

N 2,5 kWh/zaposlenega

Poraba elektri¢ne energije [KWh/h]

50

0 20 40 60 80 100 120
Stevilo uporabnikov [Stevilo]
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Analiza podatkov in ciljno spremljanje rabe energije (1/5)

« Regresijska analiza 200.000
180.000 E, =24,924 - PS +8323,4 + ESC 10.
R?=0,8453
160.000
ESC 14.

140.000
+ ESC 11.

5
3
s
=
2,
B
5 120.000
=
[-P]
[-P]
£ 100.000 .
E + ESCS5. ESC 6.
-t
3 80000 < ESCS8.
«
g 60.000 R + ESC3.
3 ESC 7.+ ESC 4.
«
g 40000 "eqc e,
s .
20000 SV ESC 13,
0
0 1.000 2.000 3.000 4.000 5.000 6.000 7.000

Uporabna povrsina [m?]
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Analiza podatkov in ciljno spremljanje rabe energije (2/5)

« Regresijska analiza 200.000
180.000

E,, = 233,65 - BU + 22032 ESC 10.
R>=0,8233

160.000
140.000 ESC 14,
120.000
100.000
80.000
60.000

40.000

Letna poraba elektri¢ne energije [kWh/leto]

20.000

0 100 200 300 400 500 600 700
Stevilo uéencev
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Analiza podatkov in ciljno spremljanje rabe energije (3/5)

« Uporaba kazalnika KUUS 18

v Academy

1,6

ESC 5
1,4

N ?
20 S iy KUUSsu
ESC 16 KUUStot

ESC 1 * ESCQ I Eesca *
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Analiza podatkov in ciljno spremljanje rabe energije (5/5)

;:4 § E‘ 3 iE ESC-i za primerjavo po VRS modelu in
Y Y Y Y Y CRS model VRS model Y
° Konéna raba o oeficyjen
e Struktura ene rgets kih (msCl.-Esein) Meja sistema ESC1 0,557 1,000 ESC 1 jo na VRS maji
stroskovnih centrov Eﬂﬁﬂobjem L (et kuhmja)_! o ESC2 0,789 0,913 ESC 13 (L= 0,642) in ESC 4 (.= 0,358)
sw(»L T EsCa _'4——0 ESC 3 0,870 0,872 ESC 4 (A = 0,954) in ESC 6 (A = 0,046)
KUH Objekt 2. (Sola, vrtec, kuhinja)
A - - "1 - ~ Esci ESC 4 je najbolj u¢inkovit ESC (nahaja
* Mozno je tudi kombinirati o o e 0y Esca | 1m0 1,000 _ ¢
.V stv TC 4l ! se na CRS in VRS meji)
I‘ale cnem etOd e y n p I. KUK Objekt4. Gola, vree, kuhinja) | ESC 5 0,484 0,497 ESC 4 (A =0,809) in ESC 13 (A =0,191)
. . SCs. 7 - —
I"eg reS]J S kO ana l'| Z0 , <UH]"] Objekt 5._(§§la,_vf1_ec£<uiinj_a) . ¢ ESC 6 0,985 1,000 ESC 6 je na VRS meji
(ESC6. STV ESC 7 0,722 0,747 ESC 4 (A= 0,774) in ESC 13 (A = 0,226)
KUUS, strukturo [ ————
) u u ESC 7. ESC 8 0,676 0,677 ESC 4 (= 0,985) in ESC 4 (A =0,015)
v . BNV 25 Obijekt 7. (Sola) _"—O -
Stros kovn] h CentrOV, “rv == 5 ESC 9 0,769 0,780 ESC 6 (A= 0,939) in ESC 4 (A =0,061)
KUH]™| Objekt 8. (Sola, vrtee, kuhinja) | 7 ESC 10 0713 1,000 ESC 10 p
o . , K je na VRS meji
m etOd 0 OV]J a n] a SN Objekt f(ssflf,'kuhinja) _"—OKUH ESC 11 0,509 0,515 ESC 4 (.= 0,651) in ESC 6 (A = 0,349)
pOd at kOV ( an g l . d ata STVEM ikt b ol ki) | | - ESC 1o 1356 0525 ESC 13 (A =0,703), ESC 4 (A = 0,154) in
. ' ’ ’ ESC 16 (A=0,142
envelopment analyS]S), IthJY{O’LObjcktu(gc?lg, ]v]rtcc, kuhinja)_! —1 i ¢ ) _
v v . Z. O’L oh ESC 13 0,673 1,000 ESC 13 je na VRS meji
STV . |
razlicne veckrite I"j ske _ _OEZE;;S_S"E’_ - ESC 14 0,937 1,000 ESC 14 je na VRS meji
. STV, . ~LEL 1)
m etod e. 1l tn KUH‘*’L Objekt 13. (3ola, kuhinja) | ESC 16 (A =0,643), ESC 13 (A =10,273)
’ . : ESC 15 0,722 0,909 ,
STVO’LObjekt 14, (5312 i:lec, kuhinja)_"—o KOH in ESC 4 (A =0,084)
STVO'L ESC 15, 7 ESC 16 0,815 1,000 ESC 16 je na VRS meji
KUH Objekt 15. (3ola, vrtec, kuhinja) . _
= . EsC 17 0,788 0,800 ESC 6 (A= 0,920) in ESC 4 (» = 0,080)
STVE> Objekt 16. (Sola, vrtec) i — Srednja
stvd,l ESC17. N )\ 0,731 0,837
o Stevei KUH Objekt 17. (3ola, vrtec, kuhinja) ' vrednost
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		CRS model

		VRS model

		ESC-i za primerjavo po VRS modelu in koeficijent λ



		ESC 1

		0,557

		1,000

		ESC 1 je na VRS meji



		ESC 2

		0,789

		0,913

		ESC 13 (λ = 0,642) in ESC 4 (λ = 0,358)



		ESC 3

		0,870

		0,872

		ESC 4 (λ = 0,954) in ESC 6 (λ = 0,046)



		ESC 4

		1,000

		1,000

		ESC 4 je najbolj učinkovit ESC (nahaja se na CRS in VRS meji)



		ESC 5

		0,484

		0,497

		ESC 4 (λ = 0,809) in ESC 13 (λ = 0,191)



		ESC 6

		0,985

		1,000

		ESC 6 je na VRS meji



		ESC 7

		0,722

		0,747

		ESC 4 (λ = 0,774) in ESC 13 (λ = 0,226)



		ESC 8

		0,676

		0,677

		ESC 4 (λ = 0,985) in ESC 4 (λ = 0,015)



		ESC 9

		0,769

		0,780

		ESC 6 (λ = 0,939) in ESC 4 (λ = 0,061)



		ESC 10

		0,743

		1,000

		ESC 10 je na VRS meji



		ESC 11

		0,509

		0,515

		ESC 4 (λ = 0,651) in ESC 6 (λ = 0,349)



		ESC 12

		0,386

		0,525

		ESC 13 (λ = 0,703), ESC 4 (λ = 0,154) in ESC 16 (λ = 0,142)



		ESC 13

		0,673

		1,000

		ESC 13 je na VRS meji



		ESC 14

		0,937

		1,000

		ESC 14 je na VRS meji



		ESC 15

		0,722

		0,909

		ESC 16 (λ = 0,643), ESC 13 (λ = 0,273) in ESC 4 (λ = 0,084)



		ESC 16

		0,815

		1,000

		ESC 16 je na VRS meji



		EsC 17

		0,788

		0,800

		ESC 6 (λ = 0,920) in ESC 4 (λ = 0,080)



		Srednja vrednost

		0,731

		0,837

		-








Vaja — analiza in napoved porabe elektri¢cne energije

200

180 l

160 I

140

=== napovedana_raba

dejanska_raba

80 - i

> Rhil

40

20

31
61
91
121
151
181
211
241
271
301
331
361
391
421
451
481
511
541
571
601
631
661
691
721
751
781
811
841
871
901
931
961
991
1141
1171
1201
1231
1261
1291

1021
1051
1081
1111
1321
1351
1381
1411
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Osnovni elementi merjenja in verifikacije prihrankov (1/4)

Step 1: Determine Goals for M&YV Efforts
Step 2: Select IPMVP Option(s) and Approaches

Step 3: Document Baseline Data Baseline Period

Step 4: Develop M&V Plan

Step 5: Set-up Metering and Ongoing Data Collection Processes

Step 6: Monitor for Changes in Site Conditions

Installation Period
Step 7: Confirm Operational Verification

wJ Identlfy EEMs e Gather Data*
¢ Document Baseline  Install EEMs « Verify Savings* Step 8: Ongoing Data Collection
Energy* « Commission « Report*
= : Step 9: Determine Savings for Period
Plan and_ (Eo_ordlnate « Verify Operations* « Document Project P gs f . .
Activities® Eeadback Reporting Period

) Step 10: M&V Report for Period
* Design EEMs « Assure Persistence

Step 11: Track Energy Performance and Savings

*M&YV Activities
Routine
Type of Savings Basis of Adjustment | Adjustment | Description
Method
) Reporting Period . Baseline period energy is adjusted to
Avoided Energy Conditions Forecasting reporting period conditions

Consumption

Baseline Period Reporting period energy is adjusted to
Backcasting P €p sy J

Conditions baseline period conditions
Both the baseline and reporting period
Normalized Energy “Normal” or Fixed R energy are adjusted to standard
Savings Conditions g conditions, e.g., Typical Meteorological

Year (TMY) conditions

Ciljno usposabljanje: Operativna optimizacija energetske udinkovitosti stavb na podlagi dejavnosti med izdelavo

energetskih izkaznic




Osnovni elementi merjenja in verifikacije prihrankov (2/4)

IPMVP Option

Definition

How Savings are Calculated

Typical Applications

A.

Retrofit
Isolation:

Key
Parameter(s)
Measurement

Savings are determined by field measurement of the key
parameter(s), which define the energy consumption
and/or demand of the EEM’s affected system(s).
Performance indicators may also be defined and
measured to ensure the success of the project.

Measurements range from periodic short-term to
continuous long-term, depending on the expected
variations in the key parameter(s). Parameters not
selected for field measurements are estimated values.
Estimates can be based on historical data, manufacturer
specifications, or engineering judgment.

Documentation of the source and justification of the
estimated value is required. The plausible savings error
arising from estimation rather than measurement is
evaluated and is acceptable to stakeholders.

Calculation of baseline period energy
and reporting period energy from
periodic short-term energy
measurements, or from periodic short-
term or continuous measurements of
key parameter(s) and from estimated
values.

Routine and non-routine adjustments
as required.

Key parameter(s) must be measured
during both baseline and reporting
period.

A lighting retrofit where the change in
power drawn by the lighting system is
the most uncertain parameter and is
measured, and secondly, lighting
operating hours are estimated based on
facility schedules and occupant behavior.

Notes: Multiple key parameters often
exist, and selection of key parameters to
measure is an important consideration.

B.

Retrofit
Isolation:

All Parameter
Measurement

Savings are determined by continuous field measurement
of the energy consumption and/or demand or validated
proxy variables and the related independent variables of
the EEM affected system.

Measurements range from periodic short-term to
continuous long-term, depending on the expected
variations in the key parameters.

Determination of baseline period
energy based on short-term or
continuous measurements of baseline
and reporting period energy, or on
engineering computations using
measurements of proven proxies of
energy consumption or demand.

Routine and non-routine adjustments
as required.

Installation of a variable-frequency drive
and controls to a motor to adjust pump
flow. Measure electric power with a kW
meter installed on the electrical supply
to the motor, which reads the power
demand every minute. In the baseline
period, this meter is in place for a month
and system testing was conducted to
verify constant loading across a full
range of operating conditions. The meter
remains in place throughout the
reporting period to measure energy
consumption and demand.

v/ Academy

energetskih izkaznic
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IPMVP Option

Definition

How Savings are Calculated

Typical Applications

actual energy consumption and demand.

Simulation models are demonstrated to adequately model

actual energy performance in the facility.

This option requires considerable skill in calibrated
simulation and experience with the equipment and

processes being modeled.

Energy consumption and demand
from the simulation, calibrated with
hourly, daily or monthly energy data.
Energy sub-metering and metered
performance data including processes
may be used in further model
calibration.

Non-routine adjustments as required.

C. Savings are determined by measuring energy Analysis of the whole facility or sub- Multifaceted energy management
Whole Facility consumption and/or demand at the whole facility or sub-  facility baseline and reporting period programs affecting many systems in a
facility level, often using utility meter data. energy data (e.g., utility meter) and facility. Measure energy consumption
. . e independent variables. and/or demand with the gas and electric
Continuous measurements of the entire facility's or sub- o
v , , , . utility meters for a twelve-month
facility’s energy consumption and/or demand are taken Routine adjustments as required, : .
. . , . ; . baseline period and throughout the
throughout the baseline period and the reporting period. typically using models based on , .
. . . reporting period.
regression analysis techniques.
Non-routine adjustments as required.
D. Savings are determined through simulation of the energy Actual energy consumption and Multifaceted energy management
Calibrated consumption and demand of the whole facility, or of a demand and results from simulation programs affecting many systems in a
Simulation sub-system in the facility and comparing results with model(s). facility but where no meter existed in

the baseline period.

Energy consumption and demand
measurement, after installation of
natural gas, electric or other energy
meters, is used to calibrate a simulation
model.

v/ Academy

energetskih izkaznic
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[ |
.

izbrana stavba < 2

A

Zajem merilnih podatkov
(energetski in kontekstualni
podatki)

Analiza podatkov

Nepricakovano stanje. DA NE (Priéakovano stanje energetske
CINELTEEEE MEhesd = J S uéinkovitosti - nadaljevanje
[PEEE 0D )= p_re_verltl razlog_e [ LB e | spremljanja rabe energije brez
za odstopanja in po potrebi J izvedbe korektivnih ukrepov

izvesti korektivne ukrepe

energetskih izkaznic
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Zakljucek

* Bodimo zahtevni pri uvajanju ukrepov URE in zahtevajmo celovite resitve!

« Znanje in dobro poznavanje procesov na lokaciji je kljucno za uspesno uvajanje novih resitev -
cikliéni proces izboljsav!

« Dobra praksa - zakaj placati vec?

01.03.2017 01:00 - 10.04.2017 00:00 =

Voda > Voda SKUPAJ

Ciljno usposabljanje: Operativna optimizacija energetske udinkovitosti stavb na podlagi dejavnosti med izdelavo

\/ Academy energetskih izkaznic
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Ce zelite vec informacij obiscite nasSo spletno
stran www.timepac.eu ali nas kontaktirajte na

Hvala za vaso pozornost!
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research and innovation programme under grant agreement No 101033819



	Predavanje�Zajem podatkov iz sistema za upravljanje z energijo in ostalih sistemov za nadzor procesov
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25

