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Realizovana uspora elektrické energie

pfi dodavce nizkotlakeho vzduchu
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KAESER
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Kompresorova stanice

Komplexni systém pro vyrobu tlakového vzduchu o 8, 12 nebo 15 bar
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Aplikace vyuzivajici nizkotlaky vzduch

Vzduch vytvafi silny proud, ktery zpusobuje posuv sypkého
materialu. Pretlak je budovan strukturou a mnozstvim
dopravovaného materialu a dopravni vzdalenosti.
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Aplikace vyuzivajici nizkotlaky vzduch

Compressor
Types: ESD 445 (8 bar)
N block 1386
1D free air delivery 42,1 m3/min
P® yiower shaft 241,6 kW
P? otal machine 256,3 kW
P’ . pedic 6,09 kWmin/m3
Hybritec
Types: DTI 668/902 (10 bar / 66 %)
¢ total machine 10,46 kW
Types: ESD + DTI
P 266,8 kW
t operation per shift 5,0 hr
b shifs per day 2
b days perweek 7 days
U weeks peryear 50 weeks
L gperation peryear 3500 hr/year
P? otal peryear 933 660 kWh
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Aplikace vyuzivajici nizkotlaky vzduch

Nicméné pretlak v systému se pohybuje do cca 1 bar.
Dmychadlo, které pracuje jako samostatna vzduchova pumpa a generuje
pouze provozni tlak systému, spotfebuje fadové méné energie.
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Aplikace vyuzivajici nizkotlaky vzduch

KAESER
KOMPRESSOREN

Blower Compressor
Types: EBS 410M (0,95 bar) ESD 445 (8 bar)
N biock 7745 1386
T free airdelivery 35,0 m3/min 42,1 m3/min
PC | ower shatt 53,1 kw 241,6 kW
P e 56,9 kW 56,3 kW
J— 1,61 kWmin/m3 6,09 kWmin/m3
Energy savings nominal: 73,6%
Dehumidifier DST Hybritec
Types: RLZ 82 DTI 668/902 (10 bar / 66 %)
PY ot machine 38,9 kw 10,46 kw
Celkoveé
Types: EBS + RLZ ESD + DTI
PY 95,8 kw 266,8 kW
U operation per shift 6,0 hr 50hr
L shins per day 2 2
U days perweek 7 days 7 days
U eeks per year 50 weeks 50 weeks
U operation per year 4200 hr/year 3500 hrfyear
P al peryear 402 360 kWh 933 660 kWh
Estimated energy savings per year: -531 300 kWh
© Kaeser Kompress Energy price: 3,80 K&/kwh
Estimated cost savings per year: -2 018 940,00 K&




KOMPRESSOREN
Rotacni piskotova dmychadla
Stary systém COV Velké Popovice
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KOMPRESSOREN

Rotacni sroubova dmychadla
Isochoricka/Omega a polytropicka/Sigma komprese

&? Rotory s OMEGA profilem — Rotaéni piSkotova dmychadla:
Objem vzduchu prochazejici blokem je konstantni.
= isochoricka komprese.

P g a . Vytlaeni plného objemu vzduchu proti
vzrustajicimu protitlaku v potrubnim rozvodu
= externi komprese.

o& Rotory se SIGMA profilem — Rotaéni Sroubova dmychadla:

Postupné otaceni rotort plynule zmensuje objem
vzduchu uzavieného v komore Sroubovice

= interni komprese

= polytropicka komprese.

Vytlaceni malého objemu vzduchu proti zpétnému
tlaku v potrubnim rozvodu
= nizSi naroky na vykonanou praci.

© Kaeser Kompressoren SE / www.kaeser.com / Seite 8



KAESER
KOMPRESSOREN

Rotacni sroubova dmychadla

Naklady na energii = 90% celkovych provoznich nakladu

v provoznim cyklu 6000 h/rok po dobu 10 let

Investice
B Servis
m Energeticka uspora Srouboveé technologie

DalSi energeticka uspora diky KAESER-SIGMA feSeni

crr s - . B Zbyvajici naklady na energii
- Potencialni uspory energie : yvel Y 9

- Az 35% ve srovnani s konvencni rotacni piSkotovou technologii
- Az 10% ve srovnani s ostatnimi Sroubovymi dmychadly dostupnymi na trhu

- Investice i udrzba Cini pfiblizné 5 % z celkovych nakladl v zavislosti na kvalité zafizeni
a provedeni nahradnich dild
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Analyza dat pfes Air Demand Analysis

Vypocet pozadavki pro kompletni stanice

Instalace mériciho zarizeni (ADA) a KAESER Energy Saving
System (KESS)

DATA logger
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Méfeni pfikonu Méfeni pratoku vzduchu
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Vypocet pozadavku pro kompletni stanice — priklad analyzy

Pritok vzduchu 3.4. 18-24 hodin

160,0 m3/min
140,0 m3/min
120,0 m3/min
100,0 m3/min
80,0 m3/min
60,0 m3/min
40,0 m3/min
20,0 m3/min

150,0 kW
100,0 kW

50,0 kw

N nLARe

250,0 kw
200,0 kW
150,0 kW
100,0 kW

50,0 kW

NN LAAYE

2,00 kw*min/m3
1,90 kwW*min/m3
1,80 kW*min/m3
1,70 kW*min/m3
1,60 kW*min/m3
1,50 kW*min/m3
1,40 kW*min/m3
1,30 kW*min/m3
1,20 kW*min/m3
1,10 kW*min/m3
1,00 kW*min/m3

Pratok vzduchu 3.12. 00:00-5:00

00:12:00
T T, i,
Jednotlivé prikony
100,4 + 52,8 + 61,4 kW
T MWMWW k)
_w«lﬂﬂ\iﬁm =R v 'Mr '-J!JL' i
I
Celkovy pfikon dmycharny
214,6 kW
b
Specificky pfikon
1,57 KW*min/m3

Time
0:12:20
©0:24:50

1:39:50
2:54:50
3:07:20
%3:19:50
3:44:50

®©1:02:20
#$1:52:20

71:14:50

=0:37:20
0:49:50
(7]

Qo
31:27:20
=

@D
£2:04:50
S52:17:20
U 5.9q.

0 2:29:50
—2:42:20
£3:32:20
g
33:57:20
~4:09:50
$4:22:20
©4:34:50
C4:47:20

160,0 m3/min
140,0 m3/min
120,0 m3/min
100,0 m3/min
80,0 m3/min
60,0 m3/min
40,0 m3/min
20,0 m3/min

N M2 min

150,0 kW
100,0 kW

50,0 kW

N O lAN

250,0 kw
200,0 kw
150,0 kW
100,0 kW

50,0 kW

[aNaRATY]

2,00 kW*min/m3
1,90 kW*min/m3
1,80 kW*min/m3
1,70 kW*min/m3
1,60 kW*min/m3
1,50 kW*min/m3
1,40 kW*min/m3
1,30 kW*min/m3
1,20 kW*min/m3
1,10 kW*min/m3
1,00 kW*min/m3

Jednotlivé prikony

112,2 + 54,7 + 63,4 kV

A A m’b

9636 $m3/

23:44:25

Bl
hod

<

Time

19:11:55
19:23:55
19:35:55
19:47:55

19:59:55

Celkovy prikon dmycharny

20:11:55
20:23:55
20:35:55

Specificky prikon

20:47:55
21:11:55
21:23:55
21:35:55
21:47:55
21:59:55
22:11:55
22:23:55
22:35:55
22:47.55

50:59:55

230,3 kW

1,43 kW*

22:59:55
23:11:55
23:23:55

in/m3

23:35:55
23:47:55
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Energy cost (el. tariff)

[C3 Dlkeskwn

HBS 1600 L SFC 160 kW cov 3x FBS 660L 75 kW
olume flow Time P_Machine  W_electric  P_Machine W _electric  P_Machine  W_electric

m3/min h kw kWh kw kWh kw kWh
70,2 325 63,8 20711 94,7 30745 70,9 23040
74,4 1675 67,4 112864 101,7 170303 75,1 125774
78,6 476 71,1 33838 100,0 47598 79,3 37744
93,0 474 84,3 39990 124,1 58841 93,8 44457
98,9 1323 90,1 119109 143,7 190100 99,8 131991
111,5 1408 102,8 144844 166,2 234120 112,6 94917
115,8 843 107,4 90500 162,8 137216 117,0 98626
120,9 1034 112,9 116664 183,4 189550 122,2 126381
142,0 543 136,9 74388 208,1 113033 144,0 78209
153,0 547 150,3 82312 2274 124473 155,5 85060

Summe: 8648 h
Total [kWh] per year: 835221 |A i 1295979 |B 4 846199
Energy cost per year [K¢]: | 2 505 661,- A ——— | 3 887 939,- |B 4 2538 597,-
A Energy cost per year (A-B) [K&]: @ -1349 342,-
12
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Analyza dodavky vzduchu na COV Velké Popovice
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Podet 7 Celk FAD Avg Potet 2 Celk Pow Avg
Dodavka vzduchu Elektricky pfikon systému KAE s E R
w00 1no0s KOMPRESSOREN

w N Analyza z internich dat provozovatele

‘ |‘ bl ‘ e memENRMBAgNANGNN A AE g RE AL AR DS
B e 11 1 Il . » T RN ER S SR g IR SR SR S8 B8RS ERSR
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20,0 m3/min |

0,0 m3/min
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Prikony dmychadla na hrideli bloku a celkova spotfeba energie
kompletniho zafizeni pfi stanovenych hodnotach pritoku. Modra
kfivka ukazuje pfikon stavajicich stroj, Zluta kfivka ukazuje prikon
Sroubovych dmychadel Kaeser.

R)fower shaft

0,0
0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0 45,0 50,0
m3/min

Hgtal machine

80,0
70,0
60,0
50,0

= 400
30,0
20,0
10,0

0,0

0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0 45,0 50,0
m3/min

KAESER
KOMPRESSOREN

Vypocet pfedpokladané rocni spotieby elektrické energie

a nakladu na energii v péti nejcastéjsich provoznich
bodech a v extrapolaci namerenych provoznich hodin.

Energy cost (el. tariff) KE/kWh currency Ké

Calculation of the annual work in the following with: Electric total input power machine
Types: | 2xDBS 221 L Systém 3 DM
Volume flow Time P_Machine W_electric P_Machine W_electric
m3/min h kw kWh kW kWh
12 593 14,5 8622 18,7 11103
17 1545 19,6 30281 25,9 39953
22 1901 25,3 48115 33,9 64416
29 1416 34,1 48221 46,1 65301
a4 2215 51,6 114215 70,4 155974
Summe: 8760 h
Total [kWh] per year: 249455 |A B| 336746
Energy cost per year [KE]: 673528,- |A B| 909 214,-
A Energy cost per year (A-B) [KE]: -235 686,-
(4) Investment (A-B) [K¢]: 1 084 000,-
ROI (A v B) [Years]: 4,6

15
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Realizace:

Energy cost (el. tariff) I(E/kWh currency Ké

Calculation of the annual work in the following with: Electric total input power machine
Types: | 2xDBS 221 L Systém 3 DM
Volume flow Time P_Machine W_electric P_Machine W_electric
m3/min h kw kWh kW kWh
12 593 14,5 8622 18,7 11103
17 1545 19,6 30281 25,9 39953
22 1901 25,3 48115 33,9 64416
29 1416 34,1 48221 46,1 65301
a4 2215 51,6 114215 70,4 155974
Summe: 8760 h
Total [kWh] per year: 249455 |A B| 336746
Energy cost per year [KE]: 673528,- |A B| 909 214,-
A Energy cost per year (A-B) [KE]: -235 686,-
(4) Investment (A-B) [K¢]: 1084 000,-
ROI (A v B) [Years]: 4,6
Uspora 25,9 %
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Provedeno garanéni méreni instalovanych stroju

Analyza dat pfes Air Demand Analysis

Instalace mériciho zarizeni (ADA) a KAESER Energy Saving
System (KESS)

DATA logger

..lLl‘ 3 RS

R B H T

Méfeni pfikonu Méfeni pratoku vzduchu
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800 mbar
700 mbar
600 mbar
500 mbar
400 mbar
300 mbar
200 mbar
100 mbar

Nonhar

60,0 m3/min
50,0 m3/min
40,0 m3/min
30,0 m3/min
20,0 m3/min
10,0 m3/min
NN a2 fonin
70,0 kw
60,0 kw
50,0 kw
40,0 kW
30,0 kW
20,0 kw
10,0 kw/
Anw

35,0 kw

30,0 kw

25,0 ki

20,0 ke

15,0 kw

10,0 kw

5,0 kW
NNk

1,50 ki min/m3

1,80 kwnin/m3

1,30 kWrnin/m3

1,20 kN min/m3

1,10 ki min/m3

1,00 kWmin/m3

0,80 kWmin/m3

0,80 kWinin/m3

0,70 kimin/m3

0,60 ki¥min/m3

0,50 kiNmin/m3

Date

Pressure

Flowrate Amb

(972 mbar, 20 °C, 0%hum.)

Total Power

lednotlivé piikony

—MA102 - Power  —RA11L - Power

Specific Power
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Padet 2 Pressure Padet z Total Power
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Vypocet celkového mnozstvi vyrobeného tlakového vzduchu a NAESER
spotfebovaneé elektrické energie, plus extrapolace na 1 rok provozu it

Flowrate Amb
(972 mbar, 20 °C, 0%hum.)

60,0 m3/min
50,0 m3/min
40,0 m3/min
30,0 m3/min
20,0 m3/min
10,0 m3/min
NN w2 lenin
Total Power
70,0 kW
60,0 kw
50,0 kw
40,0 kw
30,0 kw
20,0 kw
10,0 kW
0,0 kw
R R R R R b b L EE L L EEEEEEEEEEEEE R E R R R R R EEEEEEEEE R R R R R e e e e e e e e R e e e e e e e e e e e s
Flowrate Norm Flowrate Amb
Date Time Pressure (1013 mbar, 0 °C, 0%hum.) {972 mbar, 20 °C, 0%hum.) M4102 - Power M4111 - Power Total Power Specific Power

7.6 10:11:07 611 mbar 24,3 Nm3/min 27,2 m3/min 15,0 kW 18,5 kw 33,5 kw 1,23 kWmin/m3

7.6 10:11:22 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 15,0 kW 30,0 kW 1,14 kWmin/m3

7.6 10:11:37 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kW 29,6 kW 1,12 kWmin/m3

7.6 10:11:52 605 mbar 23,9 Nm3/min 26,7 m3/min 15,0 kW 14,6 kw 29,6 kW 1,11 kWmin/m3

7.6 10:12:07 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kw 14,6 kw 29,6 kW 1,12 kWmin/m3

7.6 10:12:22 605 mbar 23,3 Nm3/min 26,1 m3/min 15,0 kW 14,6 kw 29,6 kW 1,14 kWmin/m3

7.6 10:12:37 605 mbar 23,3 Nm3/min 26,1 m3/min 15,0 kW 14,6 kW 29,6 kW 1,14 kWmin/m3

7.6 10:12:52 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kw 29,6 kW 1,12 kWmin/m3

7.6 10:13:07 605 mbar 23,9 Nm3/min 26,7 m3/min 15,0 kW 14,6 kW 29,6 kW 1,11 kWmin/m3

7.6 10:13:22 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kW 29,6 kW 1,12 kWmin/m3

7.6 10:13:37 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kw 29,6 kW 1,12 kWmin/m3

178,28 hodin 291178,2 m3 5 463,5 kWh
8 760,00 hodin 14307 385 m3 268 456,6 kWh
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Odhad 1/2022

Odhad 6/2023

| 7 DBS 2211 T Systém 3 DM | d| 2x DBS 221 L | Robuschi s86/4P-RvP125 | KAESER
Volume flow Time P_Machine W_electric P_Machine W_electric Volume flow Time P_Machine W_electric P_Machine W_electric KOMPR SOREN
m?/min h kw kWh kW kWh m3/min h kW kWh kw kWh
e B 14,5 8622 18,7 11103 22 1528 25,4 38769 33,6 51352
17 1545 13,6 30281 25,5 39953 26 5161 30,0 154573 39,3 202872 N g_ =3
5 T T T O z 2 | 365 | sess | 77 [ evex 28 8
44 2215 5125 114215 70:4 155974 = 0 43,6 24871 25,9 31906 8‘ ,: o
Surmme: 5760 h 42 218 48,9 10668 62,3 13583 5 O N¢
Total [kWh] per year: A B Summe: 8760h 5‘ -95 g
~ Total [kWh] per year: A B = &) <
W_electric Uspora 25’9 % W_electric 7 = O g-
_ - - Uspora 23,5 % o o
200000 2500 250000 600¢ Q_ = N
1e0000 2000 200000 5000 8 (@) Q;
1500 = 150000 000 — 6 Q
= 100000 h E 3000 h Q N N
1000 100000 2000 3 : S
50000 I I S0 0000 i 1000 = 5: ;\_‘
0 - . 0 0 l i - [1] o CD
12 17 22 29 a4 22 26 32 EL] 42 3
m?/min m®/min -2 »
2xDBS221L WM Systém 3 DM Time 2xDBS 221L m Robuschi $86/4P-RVP125 Time % m
c 3
Flowrate Norm Flowrate Amb c
Date Time Pressure (1013 mbar, 0 °C, 0%hum.) (972 mbar, 20 °C, 0%hum.) M4102 - Power M4111 - Power Total Power Specific Power 2.- Ql
7.6 10:11:07 611 mbar 24,3 Nm3/min 27,2 m3/min 15,0 kW 18,5 kW 33,5 kW 1,23 KWmin/m3 o 3.
7.6 10:11:22 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 15,0 kW 30,0 kw 1,14 kWmin/m3 '6 3
7.6 10:11:37 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kW 29,6 kW 1,12 KWmin/m3 § =-
7.6 10:11:52 605 mbar 23,9 Nm3/min 26,7 m3/min 15,0 kW 14,6 kW 20,6 kW 1,11 KWmin/m3 < '_Qi
7.6 10:12:07 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kW 29,6 kw 1,12 kWmin/m3 ~ O
Realita 6/2023 7.6 10:12:22 605 mbar 23,3 Nm3/min 26,1 m3/min 15,0 kW 14,6 kW 296kW 1,14 KWmin/m3 Q é
7.6 10:12:37 605 mbar 23,3 Nm3/min 26,1 m3/min 15,0 kW 14,6 kW 20,6 kW 1,14 KWmin/m3 ” N
7.6 10:12:52 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kW 26,6 kW 1,12 kWmin/m3 o =
7.6 10:13:07 605 mbar 23,9 Nm3/min 26,7 m3/min 15,0 kW 14,6 kW 29,6 kW 1,11 KWmin/m3 Q- 3
7.6 10:13:22 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kW 29,6 kW 1,12 kWmin/m3 > 7
7.6 10:13:37 605 mbar 23,6 Nm3/min 26,4 m3/min 15,0 kW 14,6 kW 20,6 kW 1,12 kWmin/m3 (s
178,28 hodin 5 463,5 kWh
8 760,00 hodin _ 268 456,6 kWh ﬂspora 25,5 %
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Dékuji za Vasi pozornost!




