gJ|||||I SKGB

Climaport

EEEEEEEEEEEEEEE

Porovnanie prevadzkovych nakladov
a navratnosti fan-coilovych jednotiek
s AC vs. EC motormi
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Konstrukéné Specifika a dizajn
Vstupne udaje a analyza
Modelove situacie a navrhy pre optimalizaciu

Kalkulacie investicii a navratnosti
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Vypocet prevadzkovych nakladov pocas zivotného cyklu

(Life cycle costs analysis)
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Vyhody jednotlivych rieseni

» Prinosy koncepty FCU s EC motormi pre investorov a prevadzkovatelov
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Klimaticka a energeticka politika EU
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VELERUIEE

Spravit svet lepsim miestom na zivot.
Vytvorit' a riadit komfortné, uc¢inné, bezpecné
a udrzatel'né prostredie pre nas a pre d’alSie generacie.

OUR SOLUTIONS

Cooling & Heating & ml

OUR OPPORTUNITIES
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“40, L 1 v Air quality
Total energy consumption in EU o~ ) v Energy recovery
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v Air filtration

Energy Management ‘

v’ System optimization
v Energy efficiency
v"  Energy storage

GHTING
WATER HEATING

Building energy consumption

*Sowrce: World Business Council for Sustamabie Development Report

Energy Performance of Buildings Directive (EPBD)
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Riesenie v znizovani spotreby

Hlavné rozdiely / vyhody:

» Konstrukcne (vnutorna konstrukcia, elektronika)
» Investicné

» Prevadzkove (spotreba, hlucnost, razy)

> Zivotny cyklus

» Vplyvy na vedlajSie profesie (ELE, MaR)
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Konstrukcne specifika a dizajn

Definicia:

EC (Electronically Commuted, alebo Electronically Controlled)

Su elektrické motory ktoré maju permanentny magnet na rotore

a pouzivaju elektroniku na riadenie napétia a prudu tecuceho cez

vinutia motora.

Permanentni magnet

trafo plechy na
vinuti

Hallova sonda

loziska

vinuti

" komutaéni elektronika @ ‘ ebmpapSt
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Konstrukcne specifika a dizajn

» Jednosmerné, tzv. bezkartacove / bezdotykové motory
» Pre elektronicku komutaciu prudu sa snima poloha rotora
pomocou Hallovych sond

-G »
vinuti na ] Y

polech

ofiruba  —— konektor
Hallovych senzordl
mnohapdlovy o ;
permanetni = o —— konektor vinuti
magnet kotvy

hridel o 2K
: predepnuta
kulickova loZiska
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Konstrukcneé specifika a dizajn

» EC motory delime podla konstrukcie na:

- valcové EC motory
s vnutornym rotorom
so statorovym vinutim bez drazok
so statorovym vinutim v drazkach
s vonkajsim rotorom

- ploché (diskové) EC motory
s vnutornym rotorom (kratky valec)
s vonkajSim rotorom (plochy diskovy tvar)
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Hodnotiace kritéria

—~ EUROWVEDMNMT B
CERT I F I EDE
PERFORMAMNCE
ENERG O D O [ rrriciency ciass —

certification.com

wwe . suravent

FCEER

od r.2011 v Eurovente

Eurovent Class

Cooling mode

Heating mode

Fan Coil Energy Efficiency Ratio

FCCOP

Fan Coil Coeficient Of Perfrormance

A FCEER>=85 FCCOP=>=85

B 85>FCEER==80 85=FCCOP==80
C 60>FCEER>=40 60=FCCOP=>=40
D 40>FCEER>=25 40=FCCOP=>=25
E 25>FCEER 25>FCCOP

5%- Py, +30%- Pc, , +65%: Pc,,
5% - Pe(€) g, +30% - Pe(c),,q + 65% - Pe(c),,

FCEER =

| 5%- Ph, . +25%:-Ph,_, +70%- Ph,,
FCCOP = f

5% - Pe() gy + 25% - Pe(h) g +70% - Pe(l),,,

Vazena priemerna ucinnost FCU pri chladeni a vykurovani
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W Mon ducted Fan coils

B Ducted Fan Coils

C B A
r m—
~ EUROVENT
CERTIFIED
PERFORMANCE
ENERG O © O © vroocranss
MANUFACTURER
Range name
Model name
WWw.eurovent-certification.com
DUCTED FAN COILS
OTHER LANGUAGE
OTHER LANGUAGE
& COOLING MODE
Total cooling capacity at high speed 00.00 kW

Seasible cooling capacity athigh speed: 0000 KW

Hodnotiace kritéria
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Distribution of energy classes in cooling
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Hodnotiace kritéria

EN 13779/ 2007
SFP

Specific Fan Power

Koeficient potreby elektrickej energie na jednotku
prietocneho mnozstva vzduchu S p LW W

SFP==" =
ZF

0 mi/s /s
G Suma vsSetkych prietokov vzduchu ventilatorov v systéme

Suma elektrického prikonu vSetkych ventilatorov v systéme

SFP. Koeficient individualneho zariadenia / ventilatoru
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Vstupné udaje a analyza

Vzorova administrativna budova:

- 5.000 m2, 75/50W / m2, 25m2 kancelaria

- Spolu 200 ks FCU v kanalovom vyhotoveni
- Q ch/vyk. celk. =1,9/1,3 kW pri Eurovent datach, ESP = 40Pa

Zvolené FCU s AC / EC motorom (chlad./ohrev = 1,9/1,5 kW)

- Alt.1 — AC 42NFS26 — 3-otackovy motor (povodne riesenie)
- Alt.2 — AC 42NL545 — 5-otaCkovy motor
- Alt.3 — EC 42NL549 — plynulé riadenie otacok 0-10V
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Vstupneé udaje a analyza

1. tzv. ,,rychly” navrh

4

42NF526 42NL545-AC
Prevedenie motora AC
Pocet otacok 3-otackovy motor L-otackovy motor
Pozadovany ESP 40 Pa [ stredné ot.
Chladiaci vykon celkowvy 1.47 /194 /220 kW | 1.73/1.91/2.34 kW = NiZky tepe|ny VYkOl'l
Tepelny wkon celkowy 1.10/1.48 /164 kW | 0.84/0.98 /1.29 kW - Vacési elektricky prikon
Elektricky prikon - chladenie 44 /52 /58W 55/63/85W - Viésie rozmery
Akusticky wykon 44 /54 /61 dB(A) 42 /46 /53 dB(A) _ Horsi koeficient SFP
Akusticky tlak 27 [ 37 /44 dB(A) 28 /32 /43 dB[A)
Rozmery (mm) 905 x 518 x 220 1315 x 511 x 234
Cena 100% 130%
Vzduchowy wykon (I/s) 106.7 88.9
SFP (Specific Fan Power) 0.488 0.709 + Nizsia hluénost’
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Vstupneé udaje a analyza

U !

2. tzv. ,,serioznejsi“ navrh

42NFS26 42NL5453-AC 42NL543-EC 42NL538-EC

Prevedenie motora AC EC
Pocet otatok 3-otackovy motor 5-otackovy motor plynulé riadenie ot.
Pozadovany ESP A0 Pa [ stredné ot.
Chladiaci wkon celkowy 147 /194 /2.20kW | 1.73/1.91 /234 kW | 0.88/1.94 /255kW | 0.89/1.94/2.48 kW
Tepelny vykon celkovy 1.10/1.48 /164 kW | 0.84/0598/1.29kW | 0.36/1.10/1.44 kW | 0.49 /1.06 / 1.35 kW
Elektricky prikon - chladenie A4 /52 /58 W 55 /63 /85W 3/19/41W 3/20/42W
Akusticky vykon 44 /54/61dB(A) | 42/46/53dB(A) 32 /52 / 58 dB(A) 32 /52 / 58 dB(A)
Akusticky tlak 27 /37 / 44 dB(A) 28 /32 / 43 dB(A) 15/ 35 / 41 dB(A) 15/ 35 / 41 dB(A)
Rozmery (mm) 905 x 518 x 220 1315 x 511 x 234 1315 x 511 x 234 1315 x 511 x 234
Cena 100% 130% 140% 135%
Vzduchowy vykon (I/s) 106.7 88.9 90.0 95.0
SFP (Specific Fan Power) 0.488 0.709 0.211 0.211

- Stale nizky tepelny vykon + Maly elektricky prikon

- Vacésie rozmery + NizSia hluénost’

- VySSia cena + Vyborné SFP
www.climaport.sk




Vstupneé udaje a analyza

3. — FINALNY navrh 1

42NF526 42NL5435-AC 42NL545-EC 42NL535-EC 42NL335-EC 42NH285-EC
Prevedenie motora AC EC
Pocet otacok 3-otackovy motor | 5-otackovy motor plynulé riadenie ot. “
Pozadovany ESP 40 Pa [ stredne ot.
Chladiaci vykon celkovy 147 /194 /220kW | 1.73/191/2.34kW | 0.88 /194 /255kW | 0.89/1.94/2.48kW | 0.96/1.94/2.32 kW | 0.96/1.94/2.26 kW
Tepelny wykon celkovy 1.10/1.48/1.64kwW | 0.84 /098 /1.29kw | 0.36/1.10/1.44 kW | 0.49/1.06/1.35kW | 0.71/1.48 / 1.74 kW | 0.72/ 1.48 / 1.63 kW
Elektricky prikon - chladenie 44 /52 /58 W 55/63/8B5W 3/18/41W 3f20/42W 4/721/39W 7/23/35W
Akusticky vykon 44/54/61dB(A) | 42/46/53dB(A) | 32/52/58dB(A) | 32/52/58dB(A) | 37/55/60dB(A) | 38/54/58dB(A)
Akusticky tlak 27/37/44dB(A) | 28/32/43dB(A) | 15/35/41dB(A) | 15/35/41dB(A) | 20/38/43dB(A) | 21/37/41dB(A)
Rozmery (mm) 905 x 518 x 220 1315 x 511 x 234 1315 x 511 x 234 1315 x 511 x 234 915x511x 234 745 x 511 x 234
Cena 100% 130% 140% 135% 125% 120%
Vzduchowy wjkon (I/s) 106.7 88.9 90.0 95.0 87.2 74.2
SFP (Specific Fan Power) 0.488 0.708 0.211 0.211 0.241 0.310

+ Ziadany chladiaci aj vykurovaci vykon
+ Maly elektricky prikon

+ Optimalna hluénost’

+ MenSie rozmery

+ LepSie SFP
www.climaport.sk
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Vstupneé udaje a analyza

42NF526 42NL545-AC 42NL549-EC 42NL539-EC 42NL339-EC 42NH289-EC
2V-1st 44 55 3 3 4 /
4v-1.st 44 63 8 8 8 16
6V - 2.5t 52 85 17 17 16 23
V- 2.5t 52 98 19 20 21 35
8V - 3.st 58 116 29 29 27 b4
10V - 3.st 58 137 41 42 39 85

Navstupovanie udajov v celom vykonovom rozsahu

www.climaport.sk




Vstupneé udaje a analyza

Elektricky prikon v celom rozsahu
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Instructions
1. Modify Yellow Cells for your application
2. Clear cells update automatically

Kalkulacie investicii a navratnosti

AC / EC FCU and Chillers Operating Cost Estimator

3. May need to modify Y axis on chart to ensure proper fit

4. For information: 1 month = 730 hours
Assumptions

SFP

Airvolume Ifs

Pe at design cond.

Annual Hours cooling made = 3650 VX Alt.1- CARRIER 42NFS26 - AC ducted fan-coil with AC fans 3-speed 0.488 / cooling 106.7
Annual Hours heating mode = 4380 el Energy class E/E 40Pa fan-curve stp 0.488 / heating 52
kW/h Power Cost = 012€
Life cycle period in years = 15 Alt.2 - CARRIER 42MHZ289 - EC ducted fan-coil with EC fans 0-10v 0.310/ coaling 74.2
High speed Weighting = 5% 5% Energy class A/ A 40Pa fan-curve stp 0.310/ heating 23
Mid speed Weighting = 30% 25%
Low speed Weighting = 65% 0%
Total Weighting = 100% 100%
Item possition in design - EM/M Quantity Power input Power input | Power input Estimated Estimated Estimated Estimated Estimated Estimated
in project in high capacity | in design cap. (W)| inlow | FCEER |Annual Cooling|Annual El power Annual % Annual Life cycle
(pcs) {high speed) (W) | (medium speed) | speed (W) | FCCOP | production® | consumption® | Operating Cost | enerqy saving | energy saving | period saving
58.0 52.0 44.00 40 0 MWh 34 383 kWh 4126 €
200 35.0 230 11.50 88 0 MWh 11771 kWh 1M3€ 66% 2T13€ A0 701 €
Alt.1- CARRIER 42MF526 - AC 58.0 52.0 44.00 56 0 MWh 41 260 k\Wh 4951€
Alt.2 - CARRIER 42MH289 - EC 35.0 230 11.50 105 0 MWh 14 126 kK\Wh 1695 € 66% 3256 € A8 841 €
Additional investment (€) for | 65€/ p.p. Payback 2.7 years
Add. for project w. EC FCUs 13000 €
Anual / L.C. 5970 € 89543 €
saving
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Estimated Annual Operating Cost

_Carrier

e ®

5000 €

4 500 €

4 000 €

3500 €

3 000 €

2 500 €

2 000 €
m42MF s AC cooling

1600 €
m42NH s EC cooling

1000 €

42MF 5 AC heating

500 £
m42MH s EC heating

0€
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v' Ovela vySSia u€innost’ v porovnani
s klasickymi asynchronnym motormi

v" Technoldgia tzv. ,studenych“ motorov S
haded pole
motor

v' Jednoducha a plynula regulovatelnost
(0-10 VDC/PWM, ModBus, atd.) 0 50 100 150 200 250 300 350 400 450 500

Output power P2 [W]

v' Moznost sledovania stavu samotného motora (vykon, otacky, porucha)

v NizSi prudovy odber pri nabehu, nedava do siete razy

v' PrediZzeny Zivotny cyklus zariadeni z 10 na 15 rokov
(dInSi cyklus obmeny je treba tiez zaratat do pay-back analyzy)
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Dakujem za pozornost’
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