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The phase down of HFC “consumption”
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Legislation impacts refrigerant prices and technologies
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Sustainable cooling trend
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Main refrigerants at play FE§!,$FIHLR

The future with A2L and A3 options &R {&
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Thermal grids opens for combined heating and Cooling
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Grid design is often based on
a central powerplant thinking
BB EET ERURE /Y
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With decentral suppliers of
heating and cooling, networks
can be smaller and more
effective%?ﬁ#ﬁiﬁﬂﬂ#i&f\u%lJVv“
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Investments in grid capacity
are optimized using existing
resources FIFFIERIR , HWEY
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Enterprise Data Center with Heat Recovery for Heating
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Increased Cooling Temps for Efficient Recovered HeatABrigHAY
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Alternative to Increase both Heat rejection temp Future
cooling and heat rejection IR cooling
temperatureRARHRSHISTIHEIRE system
ERIFER with heat
- As higher temperature/liquid becomes recovery

more mature BESRNEE/RIN , BARER Traditional FRAIHZ

A cooling RREEH
= Increase both cooling and heat system 1L

;ﬁjgctlon temperature ERTESHSFIF (EFRENS
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- Enables efficient heat recovered at

useful temperature FETEERE TN Equipment cooling temp
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Heating Temperature Demand and Capacity
HRGRE T REE
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Adressing winning parametersfJsi AHISE4 :

69
- Efficiency — high B8
Noise — low {KIEE
Complexity — low {KEZ=t4
Efficiency degradation over time —

close to zero-EEERIEEHZ=H,

Keep extending heating limits above 69 °‘C 4¥4Z3E
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COP comparison — 7 Water Source HP set ups
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Danfoss Oil-Free Compressor Technology FHEERTSHELEHFIA

Dynamic Compression ‘Lift’ Defined

R BENX

Lift — Temperature difference between Saturated Suction (SST) and Saturated Discharge (SDT)
-IEFNRS(SST) FBFIHES(SDT)ANEE

Three main groups with application overlap

=K, TEREARENA

a Up to 50°C

Standard {RE

ApplicationsF:

- Water-cooled chillers 7K

~32 K design
RIHET

ApplicationsiFH: ]
.- Air-cooled chillers X;&1&7K41

(=57F)

B0 . Water-cooled chillers 7478

. Evap-cooled chillers#zZ Ak 7KHL :
SIS - Evap-cooled chillers Z%:$% §

Compressors/E4atl: | AL

« W-W heat pumps 7K/K#ERE

. TTS400, TTS700 . High-temp process R Tl

+ TGS390, TGS520

—A° SR
. VTT1200 RS o 4 °C Compressors/E4atl:  § Compressors/E4&il:
+ VTX1600 . TTS300, TTS350 j Down to -10°C . TTH375
. TGS230, TGS310, . TGH285

TGS490
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l Up to 63°C

~42 K design
anpizvay
(—76F)

Up to 69°C

HighSi&

~55 K design
anpi=vay
(—99F)

ApplicationsF: ]
. Air-cooled chillers XSS 7kALE
- W-W heat pumps KK#HZE [
- A-W heat pumps Xzk#f&E |
- Mid-temp process FET$§

7K# ‘
. Thermal storage Z#

~65 K max
RAmTT
(—117F)

Down to -18°C
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The benefits of Oil-Free Compressor Technology

ZoHEFEH LSBT LRI AL

vs Oiled Compressors

Reduced Complexity [EEERE

Ol led systemBil&ESR Oil-free system7ZGiHERES

@ High Efficiency vs Screws tHHIZHESR

Up to 40%
improvement in part
load efficiency
(IPLV) vs traditional
fixed speed screws

[; *Elﬁ:gﬁ?%iﬁﬁ%fﬂr
T = EACN
— Z=40% ( IPLV)E =

Quiet Operation vs ScrewstAtUIZHFELZEHETT f 04 Less Maintenance R/ HEA

OO VALY CHICK VALV OHL SEPARATOR
S|

EVAPORATOR

CHECK VALVE

= Up to 8 dBA quieter vs typical Check Oil Pressure jHERI Daily&X
ScreW Compressor [VA Check Oil Level iﬂﬂﬁ*ﬁﬂﬂﬂ Daily’@f
LUE Oil Filter Change ;B jEa8 % Twice/year —&FEFIR
- No e.xpensive sound attenuation 1 i:tonduct 0il Analysis and Submit to OEM £50EMEESHO TR Quarterly S=E
reqUIred ﬁ Inspect and Confirm Oil Pump Operationf&iHZRE TR Every Week&F
- No pure tone noise effect in 1/3 Inspect Oil Sump Heaters SHANESHE Every Week&E/E
i il Change #&H AnnualE&E
octave bands Typical Screw Danfoss Oi
Compressor Turbocor Inspect Oil Sump Strainers ;iR RIS Every 5 years 55

Acidity Test on Oil SHEREEG AnnualS
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Danfoss Turbocor® Oil Free Compressors

FHEHER Xigh™ FoilESE

Simple Design fRifi&it

Traditional Oiled Chiller
(EHRBIHSKINA

Oil is required to lubricate bearings which are used to
support rotational and linear movement of the rotor & levitates in a magnetic field or uses

KB , MRS SIS F MBS EEE refrigerant for lubrication REZEH , EHHTER
. HPRiF , NEBSTRIEBMER? ? ?
parator

Oil Separator

Oil Free Chiller

7oL 7KHNE

Oil is not required since the motor shaft

Evaporator i

Oil cooler
Oil pump
— | a_Ll | T
nl |

Condenser

Condenser
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Danfoss Turbocor® Advantages FH#EERKi#Z® (2
Consistent Performance over the Lifetime EENE 4 ERRFEHAZU—RIMERE

<-0,6% variation in energy efficiency over 11 years Iz{T115EG , BEUNZ=HAZI0.6%
No Variation Above Any Measurement Uncertainty!!! ZEARBIGKER T , 8B H+4AFE !

Turbocor® Magnetic Bearing Compressors Means No Wear In & No Wear Out 95622®62§,u\7‘5‘i1_~21"§m%‘\l]5ké
IRBIHEIER

BRI eriormance after

11 Years of Operations Serial Number 72575160 72605010
E 2007 W2018 Year Tested 2007 2018 2007 2018
(7))
S IAge (years) oyrs 1lyrs oyrs 11lyrs
e 103.1% 102.8% 100.3% 99.8%
(&)
H .
§ Input Power Measured 46.8 48.0 48.7 49.0
o 9
= % i | B Massflow Measured 101.1 103.2 100.2 100.3
L= Efficiency Efficiency Massflow Target 98.0 100.4 99.9 100.1
9 Chan%e Chan%e vs Target| 103.1% 102.8% | 100.3%  100.2%
oo -0.36% -0.54% Change (0.36%) (0.09%)
(&)
2 COP Measured 5.68 5.66 5.41 5.39
‘EU COP Target 5.51 5.51 5.40 5.40
(04 vs Predicted| 103.1% 102.8% 100.3% 99.8%
SN72575160 SN72605010 Performance Change| (0.36%) (0.54%)
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DO MORE WITH LESS /VRIEZ

Cooling to reduce direct and indirec
RAHZAIRE LD BEFEEHE

The Energy transition will mean new vapor applications arise — especially on the
heat pump side which can be combined with cooling applications . REJRFGIREIREFT
REESEREHS N BNFE- 5 ERRNA |, STLARRFREIS

— A variety of low GWP refrigerant — both natural and low GWP synthetics -
— are available for different types of heating purpose and having different
heat sources—R{EGWPHI&HI-RIARIFEGWPE BiHl S IR -E AT ARRIRE

Key take-aways Centrifugal Oil free solutions using R1234ze or R515B are very suited for
& e MW operation and decentralised placements due to low noise levels and

very high efficiencies. i&FR1234ze 8(&R515B HEOR GHERGE , TR
B, 88 |, IEEESTMW RBIRIN BFfNDf=UAIN B

Danfoss product roadmaps are targeting the variety of exciting solutions for
the massive growth of vapor compression expected to happen for the next
yearsFHAEHT MR RBLEBE N THRES SMEZHER A OMN AR m , {15
SEETRILE  F5EENNAESERKENRE

ik
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