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Our Result and Footprint

DanfOSS 2020 DanfOSS 2021 incl. Eaton Hydraulic

37,000

Employees

EUR 7.2bn (USD 8.1 bn)

Sales

95 factories

Globally

Top 3 markets

US, China & Germany

27,000

Employees

EUR 5.8bn (USD 6.6 bn)

Sales

65 factories

Globally

Top 3 markets

US, China & Germany
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. Danfoss production location Local Inspection Center (LIC)

CO n d e n S i n g U n it . Contract Manufacturer (CM) / Original Design Manufacturer (ODM) production location
Production Footprint NN

e
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Optyma Condensing Unit Range

Optyma bare and packaged condensing units for MBP and LBP applications.
Featuring multiple lower-GWP refrigerants, high energy performance ratios and trouble-free

installation.

AW

Optyma™ TRIO

Optyma™ Plus
INVERTER

g Optyma™ Plus

Optyma™
Slim Pack

] Optyma™
Optyma™ Light Commercial
Commercial

Optyma bare Optyma packaged

ENGINEERING TOMORROW M{
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Optyma™ family outdoor/packaged units

Optyma™ Plus

Premium unit. When top
efficiency, fastest installation and
_ maintenance, tight temperature
and humidity control matter.
With variable

Optyma™ Slim Pack

Top performer. When quietness,
high efficiency, connectivity

J % . . speed drive
S * and fastest installation and P
. maintenance matter.
Compact and cost effective. With electronic controller

When space, quiet operatior
efficiency and simple
installation matter.

With microchannel
condenser
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Optyma™ Slim Pack
Light in refrigerant — Heavy in efficiency

Environmentally friendly: Units qualified for multiple low
GWP refrigerants

V-

Weatherproof housing: IP54 full metal housing for outdoor
applications

v

Compactness and lightweight (from 1-13kg lighter than
NBA): Easier handling coupled with lower transportation and
storage costs

vHIH [

arfiiini

v

Quiet solution for installations in residential areas

v

Quick connections for suction & liquid lines: quick
installation
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Optyma™ Slim Pack
Unique inside

Micro Channel Heat Exchanger: Less refrigerant
charge, corrosion resistant, easy cleaning & lighter
weight

v

Scroll/reciprocating technology: Low noise and
efficient compressors qualified for multiple Low GWP
refrigerants

v

Easy access to all components: Save time on servicing
and maintenance

v

Easy Servicing and operations thanks to shut off
valves on receiver and service ports on service valves

v

High Danfoss quality and factory tests: less
maintenance and operation costs

v
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Optyma™ Plus
Quietly efficient “plug&play” solution

Extremely quiet and efficient (sound level up to 25%
lower than conventional systems & 20% higher COP
compared to equivalent product offering) provides greater
comfort in residential areas and saving on the energy bill

Environmentally friendly: Units qualified for low GWP
refrigerants

Stack-mounting optimized weatherproof housing
IP54 : Robust and reliable mounting for outdoor
applications

“"Plug&Play” for effortless installation
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Optyma™ Plus
Exclusive inside

Micro channel Heat Exchanger: Less
refrigerant charge & easy to clean

Electronic controller provides
immediate information about pressure,
temperature, fan speed control etc.

3 access doors for easy maintenance Main switch with motor-circuit-
breaker (MCB) to protect the
compressor

Acoustic insulated housing for Scroll/reciprocating

improved noise level technology: Low noise and

efficient compressors
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Condensing Unit
Ultra Low GWP (Global Warming Potential)

/—‘// - - -
¥ . F-Gas Regulation timing [EU517/2014]
4 1000
ol The EU HFC consumption phase down
—f= 120
100
— B @ 80
' =
)
_c;é 60
New . . ‘§
I ctallation I Legislations X 40
20
Il LowGwP I F-Gas
0
Energy 2012 2017 2022 2027 2032
l efficiency | ERP year
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Condensing Unit
Ultra Low GWP (Global Warming Potential)

Light Flammable Solution (A2L) Hydrocarbons
Below 150 GWP Below 10 GWP
Low Flammability on large charges High Flammability High Pressure
R455A / R454C / R1234yf R290 (Propane) CO2
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Cold Room Portfolio - Components

CONDENSING UNIT EVAPORATOR UNIT TEMPERATURE CONTROL

Microchannel ° Pressure

1 Condenser ! Switch
Z 1
1
1

Thermostatic
Expansion Valve

I
1
Y ! Electromechanical
pd ! Control
. 1
| - 1
| 4
I 1
1
| Electronic
! Controller
T Sight Glass Electric
| Expansion Valve .
# !
1
e Commercial ! Room
 Controller
|
1

Compressors ® Ball Valve
1
1
1
1
1

=y
Pressure

Regulator Solenoid Valve

e Fractional

Compressors Inverter for

)

1
I
|
1
:
: Refrigeration
|

Fan Speed '__;
Regulator =57
=

!

e
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http://products.danfoss.com/productrange/refrigeration/pressure-and-temperature-regulators/pressure-regulators/kvp-evaporating-pressure-regulators-suction-line/
http://rabiz.danfoss.net/RAPID/Search/displayVariants.asp?ContentType=Photo&Photo=136834

Solutions for Cold Rooms

B

Compact heat

exchanger (MCHE)
to save refrigerant,
space and energy

Filter drier to
ensure safe operation

_!I_I -

Solenoid valve for Energy
saving hot gas defrost and

liquid line shut off
ﬂ - &e “al

Range of electronic
controls to match
varying needs of
automation

Built for refrigeration  Inverters
a range of scroll and for energy
reciprocating saving
compressors

Jt

m”w
‘mn B B -
Dol Dokt —
Expansion device to achieve , /B Condensing units - a
desired conditions while saving Protect systems from complete solution with
energy consumption high and low pressure Danfoss components.

EMGIMEERING TOMORROW D‘
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Optyma™ Plus INVERTER
Capacity modulation in a sipl plug and play package
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Brings
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Optyma™ Plus INVERTER

Brings benefits for everyone

Market
leading

Capacity
modulation

expertise

Maximum
energy
efficiency

in condensing unit design
with the unique benefits
of stepless inverter scroll
technology.

Simple plug
and play

~1000+ units in field
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Product highlight: Optyma™ Plus INVERTER:
brings value for the end user
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End Users & Consulting Engineers
Better food preservation...

Improved cooling quality with tight
temperature and humidity control which
increases food safety and quality

Best energy efficiency...
3,84 SEPR* reduces operating costs

Low refrigerant charge

Microchannel condensor reduces the
refriegrant charge vs NBAs using F&T

No need of machinery room

Replace multiple small indoor units with one
Optyma Plus Inverter outdoor unit which can
operate multiple evaporators

Pease of mind

Robust housing and secured stable running
conditions provides a strong reliable solution

+/-0,3°C

control

+ 20/30%

vs alter.
comp. tech

- 2,9 kg

vs alter.
coil tech

4m?2

vs alter.
comp. tech

0

Unforseen service
cost

* SEPR certified by Asercom

ENGINEERING TOMORROW M{
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Applications requiring capacity modulation

Unit connected to several evaporators:
One unit cools several display cabinets, cold rooms,
GDM or fermentation rooms that have different

cooling needs at the same time
Drive / Mini-markets / Supermarkets
Convenience Stores
Petrol Stations
Restaurants
Wine cellars
Fish markets
Butchers’ shops
Dairy and general food storages, etc.

Unit for “critical applications”:

one unit is used in applications where capacity
modulation ensure the quantity and quality of
goods produced (typically fermentation rooms, ice
making machines)
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Application Needs

Temperature and
humidity controls:
Several cabinets with need for very precise
different cooling i T - o ] temp. and humidity for
needs: one unit feeds © Zl= / | 1 F 9 food quality and safety

several cabinets ]
@
Lots of open / close
doors: need for
Huge peaks and continuous adjustment
variations in cooling of cooling capacity
demand in the day: ®
need for continuous
. load matching

e
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Optyma™ Plus INVERTER

Examples of applications

Wi 2 == O NN e o TIY [RediLX

\ - —

|
b

e
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Optyma™ Plus INVERTER Components

Oil-Separator Compressor & Drive l I

Micro channel Receiver with E
shut off valve
]

heat exchanger

Housing

Pressure sensor

P Electronic controller
a Liquid and suction
line shut off valves PR s

s V||| Vg
Sight glass iy

Electrical A-.u-rd?;-“m..‘ -
components

o<

Temperature sensor

Filter drier

e
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Optyma™ Plus Controller

Based on the AK-CC550 platform
Modbus communication with our ADAP-KOOL® front-ends

Features: Benefits:

23456 80910911213 41516 1718 19

i ' e =

N = T
“.J_%J L} } |

S [~ va] l @ =

e Monitor pressures, temperatures, superheat

o Display alarms, status o Faster and easier installation

e Control the condenser fan and compressor

« No need to connect gauges or instruments
speed

« Control the crankcase heater load « Reduced risk of installation error

« Day and night schedule for maximum - Energy saving

condenser fan and compressor speed « Additional temperature input
« Remote alarm o Increased business opportunities
« Remote display / setting modules

o Connect to ADAP-KOOL® front-ends via
Modbus or optional LON-Bus module

21 | Danfoss Climate Solutions - System Solutions ENGINEERING TOMORROW M{



Connectable to Danfoss System Manager

Remote Management
Tool and Web Browser

System Manager

Refrigeration Control

Store Level

a Case £ -1 Condensing
i i Controllers ‘ Units

SiteService App

HVAC, Light, Aux. Control

I/0 Modules

A% oo B

TXV Sensors Line Components

Actuator

Humidity
Sensor

=

Energy Light
Meter Sensor

c "_/. .“‘/'

o] - -~

i = =
<

\

|
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Cooling Capacity Range MBP in kw
1800 rpm to 6000 rpm

§ R449A 1755

s ' )

Ml R404A (19 59

= L7 5.4

5 ‘13— 59

" R 7

"

s | )

2

=

S

Er; RIS I —

s ' )
B (s 84
=
5 29 9.1

Conditions: -10 °C evaporating temp, +32°C ambient temp., superheat 10K, subcooling 0K
Note : Smallest Evap Capacity should atleast be equal to Minimum Capacity of Condensing unit for stable performance
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Optyma™ Plus INVERTER Features and Benefits:

Capacity modulation and best energy efficiency in a simple Plug and Play package

Features and benefits

Better food preservation

Best energy efficiency

One CU for several cabinets

Compliant to F-Gas and LGWP refrigerants
Reduced refrigerant charge

Long lifetime

End Users
& Consulting
Engineers

Installers

Wholesalers

on O 25 G I =

WN B

WN B

Peace of mind, reliable solution
Optyma™ Plus simple to install & serviceable
Extensive support

Low complexity
High tier solution for demanding customers
Compliant to Eco design & F-Gas
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Inverter driven stepless modulation

. On-off compressor
Compressor capacity always matches

cooling demand

[
»

o

1. Better food preservation: accurate = 7~
temp/humidity controls of cold rooms and 2
display cabinets 5
2. Best energy efficiency, even with large posi§:

variations in cooling demand

» Time

3. One CU for several cabinets with different cooling

. Variable speed compressor
needs reduces investment cost and space

>'\ S

point

[
»

4. No on/off pressure cycling and transient losses

System load

Temperature
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Optyma™ Plus INVERTER

Specific Components

« Danfoss Inverter scroll compressor & drive
o« Smart Logic CDS compressor drive

« VLZ compressor with patented IDV concept for dedicated refrigeration application
No setting modification on the drive:

Drive is slave of the controller, all settings
done via Optyma™ Controller

« Oil boost at lower speed

« Limitation in case of high Discharge
Temperature

+ Speed boost at low load condition at
high ambient

» Reduce speed during night period

o Oil Separator
o Secure safe operations with multiple evaporators

Note : The use of RCD type B is required in combination with frequency drives

26 | Danfoss Climate Solutions - System Solutions ENGINEERING TOMORROW ZMJ{



Intermediate Discharge Valves
Enhanced Part-Load Efficiency

Description: Mechanical valve that reduce over compression of the
refrigerant at low pressure ratio (part-load conditions) as they
release the compressed refrigerant before the built-in pressure ratio.

Main Benefits

« This early release or compressed refrigerant avoids extra effort to
the scroll and to the motor and reduces energy consumption of
the motor.

« Applied cost savings

Lower starting load / stress on mechanical parts

as discharge High Pressure

Ratio:
IDVs close

Gas discharge

v !

p.

//. oS
/
[/
/

nis

1,3 1,8 2,3 2,8 3,3 3,8 4,3 4,8
Pressure ratio
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Microchannel vs Fin & Tube

Features

Saves up to ~80% of refrigerant charge
with MCHE compared to F&T condenser

It is easy to clean dust/dirt from the
MCHE without occurring any damage to
fins

More resistant to corrosion compared to
Fin & Tube: after 960Hrs of CCT tests
only salt deposits are visible on the
MCHE while the Fin & Tube is damaged

Stronger than Fin &Tube: fin surface
does not damage easily and brazed fins
provide greater strength

Safer: less risk to cut fingers on fins

High resistance to aggressive
environments (ammonia, hydrogen
sulphide, acid nitric, sodium hydroxide
solution)

Less risk of refrigerant emissions or
leakages

Benefits

Refrigerant cost saving

2.9kg

Less
refrigerant for
more savings
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Features & Benefits

Features Benefits
Micros Channel condenser Easy service
) ) <;\Q Fin & ]
It is easy to clean dust/dirt from S Tube Mene
the MCHE without occurring any RN
damage to fins e
. S |
Micro Channel Heat Exchangers =
(MCHE) are more efficient after N “
cleaning compared to fin & tube c ol
ones
Dust/dirt Less visible Visible
Reduce maintenance and improve Penetrates between fins Accumulates on front
slilptlme i Cleaning Difficult Easy
=  w == Hard to remove dust/ Brush and/or rinse
‘ dirt between fins without front with water.
damage. Fins resist cleaning

without damage.

7
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Features & Benefits

Features Benefits

Multi-refrigerant MLZ Stock optimization

o Units with MLZ Danfoss
Scroll compressors are
capable to work with
multiple refrigerants (R134a,
R404A/R507, R407A/F,
R448/9A)

« All components are standard
and available at wholesalers
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Features & Benefits

Features Benefits

Quiet operation
o Acoustic damping foam for quiet |

operation

« Low noise fan: day/night operation of
fan speed controller.

e Fan speed controller to secure low speed
rotation during low load & night

o Fan blade shape highly optimized for
noise reduction

o Separate compartments for compressor
& condenser airflow for noise reduction
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Cold Room Selection Software

## Coolselector2 - Untitled.csprj - &
File Options Tools Help About Search for produdt, code number.., v
VALVES AND LINE COMPONENTS Cold Room - Step 1 of 5: Load Wizard X
_{><_ The following steps will help you calculate the required cooling capacity for a Cold Room.
Using the Wizard will provide you with good default values, but you should always carefully review all values before using the results.
COMPONENTS IN SERIES
D q D q / Use Wizard to Define Cold Room Load... Wizard - Step 1 of 3: Dimensions and surroundings x
COMMERCIAL APPLICATIONS Dimensions
» Length: 6.00 m @ Inner dimensions
g x Manually Define Cold Room Load... Width: 500 m Outer dimensions
ight: 3.60
INDUSTRIAL APPLICATIONS Hg i
... You can always change values generated by the wizard in the next steps )
Room surroundings:

b Temperature of surroundings: 280 *C Relative humidity: 55 %

Temperature below floor: 10.0 *C ¥ Floor is insulated

COMPRESSORS AND CONDENSING UNITS

O

ELECTRONIC CONTROLS

888

SENSORS AND SWITCHES

@@=

CUSTOM APPLICATIONS

e

Cancel

© Hep

EMGIMEERING TOMORROW D(
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Cold Room Selection Software

File Options Tools Help About

VALVES AND LINE COMPONENTS

T

COMPONENTS IN SERIES

<<

COMMERCIAL APPLICATIONS

i

INDUSTRIAL APPLICATIONS

[

COMPRESSORS AND CONDENSING UNITS

_©_

ELECTRONIC CONTROLS

888

SENSORS AND SWITCHES

OO~

CUSTOM APPLICATIONS

e
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Search for product, code number...

Cold Room - Step 2 of 5: Review Cold Room Load

The inputs below are necessary to calculate the required cooling capacity of the Cold Room:

Room conditions: Goods:
Length: 6.00 m
Temperature: -18.0 =C Fish, frozen v
Width: 5.00 m ) .
Relative humidity: 85/ % Quantity per day: 4000 kg Respiration heat load:
Height: 3.60 m _
o Operating hours: 17.1h Inlet temperature: -13.0 °C  Total mass in room: 20000 kg
®  Inner dimensions
Outer dimensions
Air exchange (infiltration):
Temperature: 28.0 =C
Relative humidity: 55 o
® Door openings:
Regular v
Air exchange rate: 4.81
times room volume per 24 hours)
Heat transfer:
® Standard panels Custom panels
Type: Polyurethane
Thickness: 120.0 ~  mm \
Temperature of surroundings: 28.0 =C
Temperature below fioor: 10.0 =C Additional loads
v | Defrost
Lights: 290 w ® Electric Natural
\ Fans: 222.5 W Power: 2160 w
\ People: 2 hjday Defrosts per day: 3
' Eloor is insulated Other: ow Defrost time: 30 min

© Hep
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Cold Room Selection Software

## Coolselector.

File Options Tools Help About m Report Bill of Materials search for product, code v [[1 Copy Selection Screen Dump
Coldroom1 X 4+ New
Edit selections... Selected cold room components. Click on each component to see details, select spare parts, code number, etc.
Condensing unit Controller Liquid line Suct
Condenser Evaporator ~
opper pipe Copper reducer EVR 3v2 Copper T2-2 Distributor
OP-MSEMO26AIW05G DIN-EN 8 DINENB X6 expander
Code number 114%7083 Power supply 230V AC £ 10% 50/60 Hz DP distribution: 0% | % | I % [ e [ 8% | Total DP
Refrigerant R404A Max power (only electronics) ~7VA Length [m]: 1.00 .
Cooling [kW] 2.658 Working temperature Sto +50°C Anole [degl: 0 . . . . . —
Te[°C] 7.0 Relative ambient humidity < 90% RH Numbesr: . 1 . 1 Lo
Te[=C] 38.6 Included temp. sensors 2x EKS 221 Nominal capacity [kW]: N N N . 2,938 . 0Pl
COP cooling [W/W] 2.17 Compressor (Relay 30A AC1). 10 A 250 V~ (AC3) (2HP) Min. capacity [kW]: _ R i _ 0.735 DT
Total power [kW] 1.228 Defrost (Relay 30A AC1). 16 A 250 V~ (AC1) Load [%]: N R N R 90 - =
vah
Total current [A]  6.102 Fans (Relay 16A AC1). 2.7 A 250 V~ (AC3) DP [bar: 0.012 0.007 0.102 0.010 11.64 1.000 12.78 °
G
Frequency [Hz] 50 Room light (Relay 16A AC1). 16 A 250 V~ (AC1) OT_sat [KE 0.0 0.0 0.2 o0 2.7 5g .8 =
Power supply 220-240V 1ph AK-RC 111 code number 08023220 velocity, in [m/s]: 0.82 0.82 1.84 1.84 0.46 0 -
Filter drier Induded Valve state: - - Open . Open .
Staht glass Inchuded Connection: oK oK oK oK oK oK
[ LY ~
< b
Evaporator conditions: Condensing unit
Cooling capacity: 2,658 kw
Dew point temperature: -7.0°C Performance Envelope Performance details Information = Notes Ecodesign
Air inlet temperature: 3.0°C
Mean temperature difference: 10.3K Evaporating dew point temperature step: 5.0 K Ambient temperature step: 50 K ® Graph Table
Estimated fan power: 135.7wW =
Estimated defrost power: 1002 W Cooling capacity [kW] X OP-MSBMO026AIW05G, R404A - Cooling capacity [kwW] )
=6 Ambient
P fion W] 2 temperatures
ower consumption 4
B — 20.0 °C
25 25.0 °C
Current [A] g — 30.0 °C
3 — °
COP [W/W] S -25 -20 -15 -10 -5 0 5 10 15 333 og

Evaporating dew point temperature [°C]
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Cold Room Selection Software

& C M ()  https://www.google.com/search?q=danfoss+coolselector&sxsrf=ALiCzsZWrbGAJSQrz78Ca0s786nPmWRyig%3A1665684478517&isource=hp&te
Go gle danfoss coolselector X QJ Q
Q Al Shopping [E] Images [] Videos [E News i More Tools

About 21,100 results (0.38 seconds)

https://www.danfoss.com ...» Downloads i

Coolselector®2 free cooling calculation software - Danfoss
Coolselector®2 helps you optimize energy consumption and increase efficiency in any
HVACR system. Run unbiased calculations based on a set of operating ...

You've visited this page 3 times. Last visit: 10/5/22

https://www.danfoss.com » ... » About Danfoss » News

Coolselector®2: We did complex. You do awesome. ~ N 2
Mar 20, 2019 — Coolselector®2 is essential software for engineers, consultants, — -
and system designers who work in the refrigeration and air conditioning ...

People also ask

How do you calculate cooling load? v
What is Danfoss Coolselector? v
Feedback

https://www.youtube.com » watch
Build your refrigeration calculation software skill set - YouTube

Coolselector®2 is powerful refrigeration calculation software
use e helps you optimize energy consumption and increase...

35 | Danfoss Climate Solutions - System Solutions

EMGIMEERING TOMORROW



ENGINEERING
TOMORROW

36 | Danfoss Climate Solutions - System Solutions ENGIMEERING TOMORROW



