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GLOBAL BUILDING APPROACH ...



B

:ﬁjj-ggz-@ GLOBAL BUILDING APPROACH
BUILDING ENERGY SIMULATION

«...the sum of the best technologies often is not the best energy solution....»

Building
New-retrofit, insulation, surface,
occupancy, internal loads...

Plant

Solution, terminals, generators, air
handling, heat recovery...

BUILDING-PLANT
SYSTEM
SIMULATIONS

Climate conditions

Temperature, humidity, irradiation,
ventilation...

Regulation

Comfort, VPF, variable setpoint, AHU
interaction...
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BUILDING ENERGY SIMULATION

Global building
consumption:
design choices

influence

For every system solution it's possible to get a wide range of results, from
the best to the worst, depending on the design choices.
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EU REGULATIONS: SEER

Testing and rating at part load conditions and calculation of seasonal performance:

- SEER: Seasonal cooling coefficient of performance (space cooling)

Seasonal space cooling energy efficiency

N..= (100/CC) x SEER- ZF(i)
CC - Conversion coefficient (CC=2,5)

SEER - Seasonal coefficient of performance according EN 14825
7/12°C with variable outlet water temperature according the cooling demand
or

18/23°C fixed water temperature

2 F(i) — Sum of the negative contribution to efficiency

F(1) = 3% due to adjusted contributions of temperature controls
F(2) = 5% by electricity consumption of ground water pump in the water-/brine-to-water - -“F.
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EU DIRECTIVES
B Ao ELD

(2009/125/CE) ” o (2010/30/CE)
Eco-Design SO Labelling

LOT 1 P
5 DESIGN
DESIEN Space and Combination 0-70

0-400
: KW ; Heaters \_\ kW ;
(No Chillers)

814 (Only DHW) it s 812 (Only DHW)

Requirements For - - -
Placing On The Market * Energy Labelling Mandatory
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ECODESIGN - 813/2013 ECOLABEL - 811/2013

e Space heaters and combination
heaters with Pdes* < 400 kW
e Average climate

e Space heaters and combination heaters
with Pdes* <70 kW

e Average climate {

REQUIREMENTS

1. Seasonal space heating energy efficiency
. <2 115% from 26/09/2015
* 1,2125% from 26/09/2017

2. Sound power level LWA[dB]

3. Product information

REQUIREMENTS
1. Seasonal space heating efficiency classes (low
temperature)
e C(Class A from 26/09/2015
e Class A+ from 26/09/2017
e Label changes from G->A++ to
D-> A+++ from 26/09/2019
2. Sound power level LWA[dB]
3. P design

* Pdesign = Rated heat output (UNI EN 14825)
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EU DIRECTIVES

Eco-Design
LOT 21 B
Space cooling DDEOSIGE
Process cooling ?‘.‘IW-
Chillers

REGULATION
2016/2281

Requirements For
Placing On The Market

Rated Cooling Output Pratep = Ppesigne (EN 14825)




Application Directive Regulation Reference Efficiency Implemantation
capacities index
(EN14825)

Ecodesign 813 Pdes <= 400kW n,, SCOP Tier1:26/09/15
Directive Tier2:26/09/17
Heat pumps
Ecolabel 811 Pdes<=70kW ENERGY 26/09/15
LABELLING

Heat pumps Space cooling Ecodesign 2016/2281 Pdes >= 400kW N, SEER Tier1:01/01/18
Directive Tier2:01/01/21

Directive Tier2:01/01/21

Process Chiller Space cooling Ecodesign 2016/2281 (high Pdes< 2MW SEPR Tier1:01/01/18
Directive temperature Tier2:01/01/21
process chiller)
2015/1095
(medium and low t.
process chillers)

Comfort Chiller Space cooling Ecodesign 2016/2281 Pdes< 2MW N, SEER Tier1:01/01/18 -

Rated output = Pdesign UNI EN 14825
(It represents the capacity at Tdesign temperature, required by an ideal building where the heat pump is “'_
= =

virtually installed)




EU Directives and Regulations

SCOP/SEER/SEPR Tier

HPs Pdes (kW] n,/SCOPTIERL  n_ /SCOP TIER2
(09/2015) (09/2017)
A/W <400 115/2,95 125/3,2
W/W <400 115/3,08 125/3,33
Lot21 Ecodesign reg. 2016/2281 — SEER thresholds Lot21 Ecodesign reg. 2016/2281 - SEPR thresholds
Chiller Pdes [kW] N, /SEERTIERL | 1, /SEERTIER2 Chiller Pdes [KW] SEPRmin TIER1 | SEPR min TIER2
(01/2018) (01/2021) (01/2018) (01/2021)
<400 149/3,8 161/4,1 ) ,
AW / / AW <400 4,50 5,00
2400 161/4,10 179/4,55 2400 5,00 5,50
<400 196/5,10 200/5,20 <400 6,50 7,00
W/W from 2400 to <1500 227/5,88 252/6,50 W/wW from 2400 to <1500 7,50 8,00
>1500 245/6,33 272/7,00 >1500 8,00 8,50
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SCOP/SEER/SEPR Tier

Comfort A/C Chillers —n, ./ (SEER) Analysis —n, . based on PEF 2.5

| cooling capacity | v, . (SEER) Tier-1 | n . (SEER) Tier-2

air-cooled <400 kW 149% (3,8) 161% (4,1)
=400 kW 161% (4,1) up to 179% (4,6)
water-cooled <400 kW 196% (5,0) + 11% 200% (5,1)
2 400 kW 227%:(5.,8) ——» 252% .(64)

> 1500 kW 245% (6,2) 272% (6,9)
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Source: database Eurovent for water chillin i ibie. Jan. 2015

Published %% Phase e

<
Units = 400kwW out T1




Published units
R134A
R410A
R407C
Total 2015

1 505
133

< 4100kW

1266
126

Source: database Eurovent for water chilling packages, cooling only & reversib

%Phase out T1

52%
97%

> Jan. 2015

%Phase out T2

6%
98%

> 400kW

239

%Phase out T1

97%
100%

%Phase out T2

100%
100%
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A New Way
of Thinking
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GWP (Refrige E
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THE NEW

EFFICIENCIES ARE

REACHABLE: BUT IT
. WON'T BE A WALK IN
THE PARK ...
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NEW REFRIGERANTS ...
EU’s F-Gas vs US & Asia

Ty 120%
|E
© F-Gas Baseline
g 100% -
a1] =
§ 80% 1
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T EU-F Gas —>»
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= 40%
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0%

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055




‘#;K?g;

N, NEW REFRIGERANTS ...
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Applications Present Shortterm LoAg&erm

i ictrios 2016-2020 zozo—:n;) P
3 Centrifugal & 3
TG R1233zd R1233zd
R134a R1234xx R1234xx
g R1234ze “HFO Blends  HFO Blends
k | s
[ o | RI0A  Rasog
W R410A R4548B, R32
R407C  R452B,R32 R390
m HFO Blends HFO Blends
k. N
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megERET
] A1 - Non Flammable B 23 - Flammabile
Priisiane [ A2L - Mildly Flammable
Or Average 400-700 i
Capaci Average 150 GWP GWP Till 2030 Retrofit ~Transition Phase
R32/HFO R32
Blends ASHRAE | GWP
R-410A 400-675 R32 675
Like
E;L::la HFO 1234yf = | R513A
HFO 1234ze . R450A
HFC/HF
Blends
; L i i L _:_ L Il [ : i
0 500 1000

GWP Level




FLAMMABILITY ...

TIMELY — Safety Standard Development — recognizing the need for
flammable refrigerants

1S05149 does not support ISO 5149 supports flammable refrigerants Gl Est (e it B (sl 1R =
flammable refrigerants (G VIRN <ystems

Aligned with ISO 5149 on

EN 378 supports flammable refrigerants 21 flammability

EU for large systems

R [ESTTs]sls gt MV IW.% W  International for A/C

International 9 :
IEC 60335-2-40 supports some flammable refrigerants IR TR Y and Heat Pumps

and Regional
standards

LER- I SRIRGRIBSE International for small
/Gl com. Refrigeration

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

IEC 650335-2-89 supports some flammable refrigerants
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ENER LOT1
Heating Sys

ENER LOT21
A/C Sys

ENTR LOT1
Refriger. Eq.

F-Gas

Phase-down

scop

SEER/SEPR

COP/SEPR

2009-12 CO2eq
Baseline

I\ TO SUMMARIZE

Refrigerants

2015 2020 2024

O O o "
/
Tier 1 Ti
~
-
Tier 1 Tier 2
| >
Tier 1 Tier 2

& >

7% -37% -5506 | Revlew -69%
- g 7 > >




IN THE FUTURE THE
SMART BUILDING
APPROACH MUST

BECOME ONE OF THE
™= MAIN DRIVERS FOR

W THE NEW EFFICIENCY
REGULATIONS OF

SINGLE PRODUCTS !!!
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