ENGINEERING
TOMORROW

2019-06-04]| Version 1.03

Coolselector®2 User Guide

User guide for Coolselector®2. Not for use as a design guide.
Always remember that selection software is only as good as the person using it.
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1 Installing Coolselector®2

In order to get Coolselector®2 up and running, if you have not done so alreadwyryou ¢
download and install Coolselector®2 fromip://coolselector.danfoss.com

Coolselector®? is free to use and runs on all Windows PCs.

If you are running a mac or otheon-Windows PC, you can access Coolselector®2 online from
http://coolselectoronline.danfoss.com

2 Check for latest version

Before you start using the standard PC version of Coolselector®2, please make sure you have the
latest version, by goingtothé }plSh% § ¢ u vpW

ntitled.csprj

About || BEEESGEN  Report Bill of

i Mews...
Coolselector? On YouTube »
- Coolselectord On Youku »

Coolselector? Survey...

~n

Updates...

aal

About Coolselector2...

Kv Clu e+ 3Z h% e+ @& vU 0]1}viZ ~Z I (EVAAE]}v_

Automatic Updates

+ ‘Automatically check for new versions of Coolselector2: ‘_

Your privacy is important to us! Danfoss does not store any personal information about you, apart from your IP
address which is needed in order to provide the automatic updates service. Should you have any data privacy
concerns regarding your use of Coolselector®2, please contact the Danfoss data protection officer at:
GDPC@danfoss.com

Please also refer to the Danfoss general privacy policy: https: /fwww.danfoss. com/en/terms fprivacy/

G Check for new version... ‘ Status

Email Updates

If you for any reason cannot receive automatic updates (Metwork ffirewall issues, etc.),
then please visit this website to subscribe to information mails:

https: /fwww.danfoss. comfen/service-and-suppart/downloads /dcs fcoolselector-2 #tab-news

Manual Updates

You can also check for new versions manually by visiting the Coolselector2 website:
http:/fcoolselector . danfoss. com

The installed version is: 2.3.3 | Database 35.35.1.14.3.16

Note that, if you cannot update automatically (i.e. due to your company polidiésyassible to
subscribe to an email service which will notify you whenever a new version is released.


http://coolselector.danfoss.com/
http://coolselectoronline.danfoss.com/
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Once you have clicked the button, Coolselector®2 will notify you if there is a newer version
available. If that is the case, you can install the new version directly from the prompt.

3 Country and language settings

Before first use, please also ensure you have set the country and language based on your
preferences.

Z}p VvV * S SZ %E (EvVv * (}J& }uvSEC v o0 VPU CuINS EKHS]IVe N he
menu:

Options | Tools About m Re

Preferences 4
Units >

User, Language and Country...

Style...

As anexample,youw Z VP C}uE }uvSEC &} Zh~ [ e« ]v §Z (}oo}AlvP /£ u¥
Fromthedropdowne S C}pE& }uvSEC S} Zhv]s "8 S [ v o] | K<W

User, Language and Country b4

Default name used in reparts:

MName:

Language and Country:

Changing language will require a restart of Coolselector2. ..

Language: | English {United States) w |

g —
Shaow all products regardless of selected country

Enable selection of non-standard products:

User name:
Password:

Mon-standard products will be shown in brackets

tZv C}p Z VP CluE }uvSEC 8} h" U C}p AlJoo « 38Z 38+3Z A Jo o
an >]v  }u%}v v8e Z A Z vP X z}u Aloo v} o}vP JE( A 0A +5}te 0 & N
the reason being that Danfoss does not sell safety valves for the US market (this might change in

the future).

The important thing to note here is that Coolselector®2 will use your countingétt display
as relevant as possible information to you (this is even more pronounced for congemsis,
where each unit has a specific sales region).

On the next page, you will find some examples of this:
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1. Country = Denmark (or any other EU country as an example):

VALVES AND LINE COMPONENTS

Tt

COMPOMENTS IN SERIES

B B

COMMERCIAL APPLICATIONS

9

INDUSTRIAL APPLICATIONS

[

COMPRESSORS AND COMDENSING UNITS

O

ELECTRONIC CONTROLS

888

SENSORS AND SWITCHES

GloRas

2. Country = United States:

VALVES AND LINE COMPONENTS

Py

COMPONENTS IN SERIES

<<t

COMMERCIAL APPLICATIONS

9

INDUSTRIAL APPLICATIONS

laa

COMPRESSORS AND CONDENSING UNITS

O

ELECTRONIC CONTROLS

888

SEMNSORS AND SWITCHES

GIO

4 t
it N
s I
&> =

Contral and Regulating valves

Solenoid valves

Check valves

Stop and shut off valves

ICF Valve station

Safety relief valves

p—

T
I

|

B % f

Water valves

Control and Regulating valves

Solencid valves

Chedk valves

Stop and shut off valves

ICF Valve station

Water valves

- A
Ig Electronic expansion vi
©

-
By
| i Thermostatic expansion
]
Manual expansion val

Float expansion valy

Transcritical high pres
valves

% Transcritical gas bypass

_‘_“;{1.
3 .«.&. Multi Ejectors
e
[ | A
:!‘5 Electronic expansion vi
& =

-
l —
il Thermostatic expansion
&

Manual expansion val

Float expansion valy

Transcritical high pres
valves

Transcritical gas bypass

£

)=
¥
o

FF N

Multi Ejectors

Do not forget to change the settings back to your preferred ones (i.e. your own cauntry)

4 How to find out what is new in Coolselector®2
To see the latest changes in Coolselector®2, 8} §Z / Abaui Coolselector2 u v pd

click the <Changelog> button:
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Coolselector®2

Version 2.2.6 | Database 31.31.1.13.2.13
Copyright © 1990-2018 Danfo stems and its licensors. All rights reserved.

Contact: Coolselector@Danfoss.com

Please review below terms and conditions and click accept at the bottom if you can accept the terms and
wish to proceed with your installation

1. License

This end user license agreement and disclaimer ["Agreement’] is entered into between Danfoss A/5 or its
Affiliates (each of which is referred to as "Danfoss™) and you as an end user [You™ or "User). In this
Agreement "Affiliate” ghall mean an entity directly or indirectly controlled by Danfoss A/S whether by shares
orvoting rights.

Upon acceptangllof this Agreement Danfoss grants You a limited, non-exclusive, non-transferable, royalty-
. il license ["License’] to install and use the Coalselector®2 ["Application”), for User's use on

Changelog

Changelog
Version 2.2.6.350

Cas detector selection included

Translation without restart added (but mew project is required)
Version 2.2.5.348

~

Case controller selection included
LP ejector included
Parts program for REG, CHV, SCA, SVA included
Mid-point n 1 in SEER caleulation
for condensing units wish refrigerant blends
Included upstream £
hdded quality as detailed cutput for ejectors
Fixed bug displaying peformance curve instead of code numbers using Commercial preferences
Fixed bug when closing = page right sfter saturstion property was chenged
Fixed issue calculating close to the critical point for COZ
Version 2.2.4.336
Rllowed larger dimensions in Cold reom application
Removed "Manifold” option from compressor filters
Fixed display error when loading saved ICT in hotgas
Fixed erzor when exporting BOM to BIF format
Version 2.2.3.326

< lection in o

Changed default selection criteria for copper pipes to velocity for transcritical systems
EcoDesign 2018 criteria for condensing units added
Fixed error message when all mass flow were 0 for transcritical systems
Fixed bug showing wrong detailed results for speed controlled condensing units,
when unit was selcsed more than once
Fixed not-valid-module message for old project files with ICF
Fixed not-in-database-bug sometimes cccuring when loading ICF
{bug will still occur, but dissspear when saving old project)
Version 2.2.2.321
Reciprocating compressors are now back in Coolsslector?
Warnings for modules in ICF are brought forward in line calculations
Bug fix: when LT line in transcritical system is selected and LT = 0 kW entered

o°}U Z | }Ius8 SZEMAIpu vp ]33 u (JE vV A % E} p 8 E o « X

5 Basic component selection

In the following part of this user guide, we will go through creating a project in whidhywe

selection and calculation for a few components in a very simplified refrigeration cycle as it can

be seen in the following graph and properties snippet. We will also discuss how to customize the
project with your own name, how to get bill of materials and how to generate a report for this

project. Make sure your preferences choice is set'#ii application§]v "K%S]}ve n WE ( & v
N 00 %o %o (llefes {g ehapter 21 if in doubt how you do this).

Operating conditions:

Capacity: Evaporation: Condensation: Additional:

Cooling capacity: w1500 kw Dew point temperature: »  -15,0 =C Dew point temperature: W 20,0 =C Discharge temperature: 39,9 =C
Mass flow in line: 386,7ka/h Useful superheat: 8,0 K Subcooling: 20 K
Heating capadity: 18,41 kw Additional superheat: 0K Additional subcocling: 0K

System Properties 1
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L)

> |
1

DCRDA L 2
Speed 12+3 m/s
-+ Refrigerant R404A -+
Evaporator| 9 Condenser
<— <—
Copper DIN-EN 1 m AKV Copper DIN-EN 10 m
Speed 15+3 m/s Load 80% Speed 0,9+0,2 m/s

Cycle Diagram 1

For the following explanations on basic component selection, we will use the iafiomrin
System Properties 1 and Cycle Diagram 1 above.

First, ando give you an overview of th&/alves and Line Componengsart of Coolselector®2,
we will start by selecatiga DCA-DA burnout filter for the suction line in a dry system with the
default operating conditions.

To do this, open Coolselector®2. Upon doing so, you will find that the progretmatahe tab
(JE Zs oA « v >]v }u%}v v3+¢[X &E}u §Z]+ + E vU u}vP §Z
functionalites,A A]Joo Z}}e "~ pEv}ps (Josd E-+_ X

X7 Coolselector2 - Untitled.csprj

File Options Tools About

VALVES AND LINE COMPONENTS

- - " N
< - t
4 Control and regulating valves F Electronic expansion valves Filters and strainers
o 6 e

COMPONENTS IN SERIES

P> eﬁ a ~.~{ Solenoid valves ﬂ_a \!, %  Thermostatic expansion valves w —ﬂ- Filter driers

COMMERCIAL APPLICATIONS

g ‘ E ad Check valves ‘ Manuzl expansion vaives 'o Bumout fiters
INDUSTRIAL ARPLICATIONS
.
f 2 Stoandshutoffiaives V Float expansion valves %‘ Sight gasses
|
COMPRESSORS AND CONDENSING UNITS
— 4 A,
8 -
-©— Lo vaive staton Transcritical bigh pressure ‘,//" 2 - —
vaves a® O %
ELECTRONIC CONTROLS ¥
=i 05] 11 T ¢
| Safety relief valves ! Transaritical gas bypass valves _— Internal heat exchangers
SENSORS AND SWITCHES '
® @~ o~
Water valves b Mult efectors
e

Coolselector®2 creates a dry system by default, and we then select the suction line and then
click on the DCR-DA in the product families. You will see the list of validcpsaihd the best

10( @
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one matching the selection criteria as depicted in the snippet below:

Burnout fiter 1 X+ taw

System:  Ery . Operating condibons;

proet f— pr— adatons
PO
Cong apactr K@ e 6a% | Temsiee 582 | | [J0tmtmge st [ 3
Selected line: Suction line
Mass fiow in ne: 250igh Useful superheat: 80 Kk ‘Subcookng: 20K
—— Wstkw || Adrslapebest IR — ok
I e
o (| o o : Sbroon empersure e
| Gt 2
P 10
Covecios: M =
Cevre—— S T : : :
oxs — T 5 o Ex)
Tocmon o DCROM4SDA | 25 2,7 008 0.2 10,14 15
-
g& [r——— e T
L] DCR 0489-0A

Suction line (Dry expansion system. R134a. Burnout filter)

housing with exchangeabie DA-um-out fite insert
10 remove 5 after conprassar motor bumout.
30% Molecular siew 0,035

A
0% actvated s o
0030
% oas

o 2 & & 8 10
Casling capacity (kv]

Cooling capacityi 10,000KN  Hesting capacity: 12513KW  Mass flow i ine: 204,98 kah  Presaus doao: 0,0236 bar

Here you can also see the other parameters for the filter in the table, such as acid cagscity
well as the pressure-drop as a function of changing the cooling capacity andd¢lep other
parameters constant.

6 Changing the refrigerant

Coolselector®2 also allows you to change the refrigerant during product selectio

In our previous example we selected a DCR-DA using the standard settings (the default
refrigerant for DCR-DA is R1344dpw, let us try to change this to R404A.

ZVvP §Z & (E]P & v8 C Z}}+]vP Z06id v $Z Ehamdsjdey 2Z (E]P E

3 Coolselector2 - Untitled.csprj
File Options Tools About Report

Burnout filter 1 X +  New
System:  Dry v

Click on diagram to select ne:
Selected line: Suction line

Refrigerant:
Connections:

Product families
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You may notice, that when you change the refrigerant, Coolselector®2 asks for a confirmation,

as this change means you are creating a new selection procedure.
Confirm x

Changing line type, refrigerant or connections will delete the current selection.
Do you want to continue?

Yes Mo

By clicking’Yes , a new selection will be made.

Wo * Vv}8 8Z 8 38Z Z A %}E 3]}v 3 u% E SHUE [ v Z}v ve E § u%o
8§} Z A %}]v3 3 u% E SUE [X dZ]R404A ig a §lijesrEfrigerait dnd hence
there is reference required for the evaporator and condenser temperatures.

dZ PEE vS «uPP «5]}v (E}u }}oe 0 S}IE I (}&E S us Z 38} Sz }§
0967- U AZ] Z ]+ ](( & v$§ (i@hjmadedy thg BXacksame properties in the

system running with R134a; this is of course due to the different properties of the tw

refrigerants.

7 Description of operating conditions

Using our examples with selection of a DCR-DA using the standard Coolselector@2, $ettin
with refrigerant R404A, we now try to adjust the cooling capacity, and dew point temperatures
for evaporation and condensation, respectively.

Increasing the capacity would increase the mass flow in line and hence the speed in the
component which results in a larger component. Decreasing the evaporation temperature
increases the mass flow-rate as the cycle COP would be lower. Decreasing the condensation
temperature has the opposite effect, which is the cause of the changes in the suggestion.

£t Coolselector2 - SimpleSelection.csprj = = &
File Options Tools About Report Bill of Materials [T] Copy Selection i} Screen Dump
Burnoutfilter1 X + New o e e .
System:  Dry ” Operating conditians:

Capaaty: Evaparation: Condensaton: Additonal

Click on diagram to select ine:

Cooling capadity: ~ 15,00 kw Dew point temperature: ~  -15,0 °C Dew point temperature: ~ 20 Dischz
Selected line: Suction line
Mass flow in ine: 386,7kg/h Useful superheat: 80K Subcooling: 20
Heating capacity: 18,41 kW Additional superheat: 0K Additional subcooling: 0k

Selection criteria:

Pressure drap: 0,050 bay Saturation temperature drop:
® veloaty: 12,00 mfs 01K
Suction line (Dry expansion system, R4044., Burmout filter) £l

Selection: DCR 0967-DA  No code numbers selected

Selected  Type NS Kv[m~3] DP[bar] DT satK] Velodty,in [mfs] Addcapacity [a] Result ~
Refrigerant: RA04A v L
® IDCRO%67DA | 20 11,28 0,068 0,5 15,49 533 o [
: All 3
Connectians: T o DCRO1447DA | 20 12,84 0,051 0,4 15,49 79,9 o
Product families O DCRO489DA 25 1506 0,038 0,3 9,43 26,7 o
IDAS (@] DCRO96G-DA | 25 17,16 0,029 0,2 9,48 53,3
DCR-DA
(o) DCRO1449DA | 25 17,17 0,029 0,2 9,48 79 .
= -
L w Performance curve  Performance details Code number selection
o a DCR 0967-DA
Suction line (Dry expansion system. R404A. Burnout filter)
0,12
0,10
DCR housing with exchangeable DA-burn-out fiter insert =
to remove acid after compressor motor burnout. i
30% Molecular sieve. = os
0% activated aluminia oxid. g
s
]
£ 0,06
s
2
5
& 0,04
2
=
0,02
0 2 4 6 8 14 16 18 20

10 12
Cooling capacity [kw]

Cooling capacity: 15,000kW  Heating capacity: 15,413kW  Mass flow inline: 386,68 kg/h  Pressure drop: 0,0678 bar B
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Changing the system properties as shown in the snippet above, means that Coolselector®2 now
*UPP ¢3¢ 57 N Z 160%Z S us Z ]Jves J(83Z % @E_K]}pe ~ Z 1600

These are merely some examples to show you that the Coolselector®2 suggestion can change
and is easily affected by even small changes to the system properties.

8 Different screen segments

In the calculation and selection interface of Coolselector®2, you will find that thenssree
separated in to five different segments:

7 Coolselector2 - SimpleSelection.cspri -ox
File Opticns Tools About m Report  Bill of Materials [T] Copy Selection i Screen Dump
Burnout filter1 X +  New
System:  Dry v Operating conditions:

Capacity: Evaporation: Condensation: Additional:
o on dacran 6 eect e Cooling capacity: ~ 15,00 kW Dew point temperatire: v -15,0 °C Dew pont temperature: v | 20 Discharge temperature:
Selected line: Suction line
Mass flowin line: 386,7ka/h Useful superheat: 8,0 K Subcooing: 20 K
Heating capadity: 18,41 kW Additional superheat: 0K Additional subcooling: 0K e
Selechon criteria: %
Pressure drop: 0,050 bar Saturation temperature drop: o
® Velodity: 12,00 mfs 01K
Jsuction ine {Bry expansion system. R4044, Bumout filter) A

jon: DCR 0967-DA  No code numbers selected

[Selected  Type NS Kv[m~3fh] DP [bar] DT sat[(K] Velocity, in [mfs] Acd capacity [a] Result ~
Refrigerant R404A v
® DCR 0367-DA | 20 14,28 0,068 05 15,49 83,3
) Al s
jRemections: M |’} DCROI447DA 20 1294 0,051 0,4 15,49 3 o
Product famiies b DCRO489DA 25 1506 0,038 0,3 9,48 %7 o
DAs #) DCR0969-DA | 25 17,16 0,029 0,2 9,48 53,3
lockon ) DCROI44GDA 25 17,17 0,029 02 9,48 EEI

i =
f w Performance curve | Performance detals | Code number selection
) DCR 0967-DA e

Suction line (Dry expansion system. R404A. Burnout filter)

DCR heusing with exchangeable DA-bum-aut fiter insert 10
o remove acd after compressor mator burnaut,

30% Molecular sieve.

70% activated aluminia oxid. 0:08

Pressure difference [bar]
o

o 2 4 6 10 12
Cooling capacity [kW]

Cooling capacity: 15,000 kW  Heating capacity: 18,413kW  Mass flow in line: 336,68 kg/h  Pressure drop: 0,0678 bar B

1. "PuvE&Ai_Je ] & 8} 8Z %%o0] $]}v E]§ E] (JE CIuE « o

include, but are not exclusive teystem type, line, refrigerant, connection type, and
product family.

2. " Puvs ~A_ ]+ AZ @ C}u ]Jve ES3 C}pdEonsCaukhwas)deoliy S]vP  }
capacity, evaporation and condensation temperature, and useful superheat. These
operating conditions have significant impact on the calculations and a lack of due care
when filling them in might lead to inapplicable results. Whereas great care has been
taken to set meaningful default conditions, there is no guarantee that these will mirror
the operating conditions for your system design.

3. N Puvs§ Ni_ e ] 8§ 8} 8Z %E} psSeo0 S]}v E]S E] (}& sz
in the next segment based on your inputs in functionality criteria and operating
conditions segments.

~
C
<

g

4. /v « Puvs *d_ C}u Aloo (Jv 8Z + o0 3]}v s o0 X /ve§Z]e & Clu A

matching the functionality criteria and operating conditions that you specified in the

selected family.& } Z o0 po 3]}vU }}oe 0o BS}E T Z e+ ZeuPP «5]}v[ Az

highlighted in green based on your input in the product selection criteria ifihg.
selection table also includes some of the most relevant information for the product.

10
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5 /v e Puvs "i_U C}u Aloo (Jv 3Z % E(}EuU v § oy v JVv(}EL
product from the previous segment. This information updates as you choose other
products from the list.

9 Check the calculations details

After making any calculation and/or selection within Coolselector®2, you caorclibk

N%o E(}EU V S§]Joe._ 8§ U v Z | 8Z +C*Su ]J]PEU o0 po §]}veU
performance of the selected product from the list in the corresponding tabs.

System diagram and different points calculations:

Suction line (Dry expansion system. R404A. Burnout fiter)
Selection: DCR 0967-DA No code numbers selected

Selected  Type NS kv [m~3h] DP[bar] DT_sat[K] Velodty,in [n/s] Acdcapacty [g] Resut
® DCROS67DA 20 11,28 0,068 0,5 15,43 533
o) DCRO1447DA 20 12,94 0,051 04 15,49 79
e DCRO483-DA 25 1506 0,038 03 9,48 67 o
O DCR 0969-DA 25 17,16 0,029 0,2 9,48 53,3
o) DCRO1449DA | 25 17,7 0,028 02 9,48 79

m Performance details  Code number selection
System diagram ﬁ fow in evaporator:  386,7 kg

System details Temperature Pressure Density  Enthalpy Entropy a) 4

DR osg7oa | Peint Description [=c] [bar] Kom~3 Dok  [(/GgK] § r
1 Compressor suction 70 3642 17,76 3647 1,642 i L
2 Compressor dscharge (estimated) 33,9 10,89 43,04 39,5 1,67 E -
25 Condensation dew point 0,0 10,89 56,38 3743 1,597 X
35 Condensation bubble point 19,6 10,89 1070 228 1,097
3a  Condenser out 17,6 10,89 1079 25 1,087
3 Induding additional subcooling 17,6 10,89 1079 225 1,087
4 After expansion valve -154)  3,842| 68,81 25 11
45 Evaporation bubble point 156 3,642 1208 178,89  0,9214
15 Evaporation dew point -150 3,642 18,57 337,4 1,614
la  Evaporator out 70 3642 17,76 3647 1,642

System calculation details:

Suction line {Dry expansion system. R4044. Burnout filter)
Selection: DCR 0967-DA No code numbers selected

Selected Type NS Kv[m~3/h] DP[bar] DT sat[k] Velodty,in [m/s] Acd capacty [g] Result
® DCR 0567-DA 20 11,28 0,068 0,5 15,49 53,3 &
(@] DCRO1447DA | 20 12,54 0,051 0,4 15,45 79,9
9 DCRO433DA 25 1506 0,038 0,3 9,48 6,7
O DCR 0365-DA 25 17,16 0,029 0,2 9,48 53,3
O DCR 01443-DA 25 17,17 0,029 0,2 9,48 73,9 &

performance curve  Performance details  Code number selection

System diagram  System: Line:
g : Total pressure drop [barl ... ....._. = 0,088
System details coling capacity [kW] . Total saturation temperature drop [E] a
. 7 3
3

Specific cooling capacity [kJ/kg] Max availzble pressure difference [bar
Heating cspacity [MW] ............. Line mass £1oW [KG/B] -vvvvwoonnnnoonn.s = 38
Specific heating capacity [kJ/ kgl
Compressor mess £flow [kg/hl .o ooeooooonoe e
Evaporator mass £10w [KEQ/R] - oo oo e
Evaporation

aporating temperature [°C]

DCR 0967-DA

aporating dew point temperature [°C] -15,0
aporating bubble point temperature [°C] -15,6
aporating pressure [bar] ....._....... 3,642
Useful superheat [K] 8,0
Rdditional superhest (K] ]
Compressor discharge
Discharge temperature ["Cl - ... .....ooooooooooooo-..- = 38,3

Condensation
Condensing temperature [°C]
Condensing dew point temperature [°C] .............
Condensing bubble point temperature [°C]
Condensing pressure [bar]
Subcooling [K] ...........
Addivional subcooling [K]
Zdditional
Max liquid line pressure drop (before flashing) [bar] = 0,581
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Product performance details:

Suction line {Dry expansion system. R404A. Burnout filter)
Selection: DCR 0967-DA No code numbers selected

Selected Type NS Ky [m~3fh] DP[bar] DT sat[K] Velodty,in [mfs] Add capacty [g] Result
® -———N 18| o068 0 154 =
(@) DCR p1447-DA 20 12,94 0,051 0,4 15,49 79,9
0 DCR. 25 1506 0,038 0,3 9,48 26,7 o
O DCRjO969-DA 25 17,16 0,029 0,2 9,48 53,3
(@) DCR01443-DA | 25 17,17 0,025 0,2 9,48 7,9
Performancg curve | Performance details  Code number selection
System digram Yalue Unit Inlet Outlet Difference Additional:
Max. working pressure (P5/MWP] gauge [bar] = 48,00
System fietails Pressure bar 3,642 3,574 -0,068 Maximum cperating temperature [°Cl - ....... = 70,0
Temperature oC 7,0 7.2 0,2 Minimum operating temperature [°Cl ... ... = -40,0
Opening degree [%] ... ... . . .. oo ooi..... = 100,00
DCR 0967-DA Bubble point temperature  °C -156 -16,1 0,5 CROKEE .« oo e iiiaaaoaaoo = False
Dew point temperature  °C 150 -15,5 0,5 Valve STEEE .....o..ooociiciiceoiioioooos = Open
Nominal size inlet [mm] ................... = 20,00
Density kg/m~3 17,78 17,91 40,3513 Wominal size inlet [imeh] ... .. ... ........ = 0,75
Inlet diameter [mm] ....... ... . ... .o ...... = 22,30
Enthaipy KIfkg 3647 3647 0 Nominal size outlet [mml . ... ... ... ... = 20,00
Quality - 1,00 1,00 0,00 Nominal size cutlet [inch] ................ = 0,75
. Outlet diameter [mm] ...... ... ... ........... = Zz,30
Velocity mjs 15,45 15,80 0,31 Available connections:

ANST soldering ODF. Size: 7/8"

DIN-EN Butt weld. Size: 20 t=Z,3 mm
Suggested connection:

DIN-EN Butt weld. Size:- 20 t=Z,3 mm

Notice that the performance details are presented for the selected product only. You can click
on any of the products in the list and see the calculations for the selected product.

10 Adding a new tab

You can add a new tab for any new selection by clicking‘tidew_ S the top next to your
existing tabs:

File Options Tools About [EEESiEhi  Report  Bill of Materials

Burnout filter1 % 4  New

System: | Dry V| O%erahqucondmons:
apacity:

Click on diagram to select line: N -
Cooling capadity: ~
Selected line: Suction line

Mass flow in line:

Heating capadty:

Selection criteria:
Pressure drop:
® Velodity:
Suctian line (Dry expansian sy:
Selection: DCR 0489-DA

Selected Type N

D RARENA

Refrigerant: R4044

NB! Note that Coolselector®2 keeps your operating conditions for the system basedron yo
selection in the previous tab.

12
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11 Saving your project
To save the projedt) }% v &]o n ~ AcCikE BES¥YNE}v §Z | C } E X z}u AJoo

asked for the name and the location of your project:

Savein: C52 Projects v @ ¥ &= M-

* Mame Date modified Type
Mo items match your search,
Quick access

Desktop
™
Libraries

=

This PC
= ¢ >
Metwork
File name: SimpleSelection .csprj e

Save as type: Coolselector? project {*.cspr) v Cancel

&

ZYU vV 0s} pe EZ AM A WE}Y & oY }%SE]}v &)} + A 18 A1EZ  ](( E
&}  WeSlu E }E }oo Pu X

ANV Y_ }%8]}v 8} e A v e v ]38

12 Loading a saved project
You can load the previously saved project from the mdtile | Open Project Y } CElicking

ANEEo=K_ }vEZ 1 C} E X
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Look in: CS2 Projects v & % e
* Mame Date modified Type
SimpleSelection.cspr 07-08-2018 13:06 Danfoss C
Quick access
Desktop
|
Libraries
This PC
L# < >
Metwork
File name: SimpleSelection.ceprj A4 Cpen
Files of type: Coolselector? project {*.cspr) v Cancel
o
13 Selection of components in series
d} o upuo § }v }u%e}v vSe Jv o (E] U (JESU & 3§ v A 3

]Jv~E&] . v 8Z v S§Z o]<u] o]v ]v EC *C*S uW

7% Coolselector? - SimpleSelection.cspri

File Options Tools About Report  Bill of Materials
Bunoutfiter 1 + New
VALVES AND LINE COMPONENTS Recent Projects
< Connect and calculate valves and line components. SimpleSelection
07082018
COMPONENTS IN SERIES Select system and line:
Dry <_ Pump Hot gas defrost, pump
D> Liquid line
COMVERCIAL APPLICATIONS
INDUSTRIAL APPLICATIONS % ; %
COMPRESSORS AND CONDENSING UNITS
O Transcritical
ELECTRONIC CONTROLS
SENSORS AND SWITCHES
Glokate
Coolselector@2
Version 23,1 Database 33.33,1,13,3.14
Chedsng for new versian...

Now you need to add the components to the line. To do so, first you need to sedect th

functionality you would like to add to the line, and then double click on thelyaon drag the
family and drop it in the location that you need it.

14
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Add a Copper pipe with DIENconnection to the line and set its length to one meter:

¥ Coolselector2 - SimpleSelection.

File Options Tools About Report  Bill of Materials

Burnout filter 1

Linel X + New

Dry - Liquid line

Refrigerant: RAD4A v
Connections: Al R
Products

R SIS

% %

Control and Solenoid  Check valves  Stop and Electronic  Thermostatic

reguiatin valves shuto.. expansi... expansion.
H

o =) (O X
Manual Float Filters and  Filter driers

EXPansi... strainers

Distributer  Constant DP.
/ expansi.

ICF
@ =
Sight glasses Piping ICF valve
<

Product famiies

| =1 Copper pipe DIN-EN
{2 Copper bend 45 DIN-EN
[P Copper bend 90 DIN-EN
[=t Copper reducer DINEN
=] Copper expander DIN-EN
I Copper pipe ANST
£ Copper bend 45 ANST
[ Copper bend 50 ANST
[t Copper reducer ANSI
t=1 Copper expander ANSL
] Copper pipe ANSI K55
£ Copper bend 45 ANSI K65
[T Copper bend 50 ANSI K65
[t Copper reducer ANSI K55
=] Copper expander ANSLKE5
] Copper pipe ANSIXHP 90
[=1 Copper pipe ANSI XHP 130
£ Copper bend 45 ANST XHP
I Copper bend 90 ANSL XHP
E=1 Copper reducer ANSI XHP
K21 Copper expander ANSIXHP

-

- g x
[0 Copy Selection £} Screen Dump

Now you need the AKV electronic expansion valve:

¥ Coolselector2 - SimpleSelection.csprj

Operating conditions:
Capacity: Evaporation: Condensation: Additional:
Cooling capacity: V1500 kw Dew point temperature: v 15,0 °C Dew point temperature: vooM0 e Discharge tempera
Mass flow in fine: 386,7kgh | Useful superheat: 8,0 K Subeooling: 20k
Heating capacity: 18,41k Additional superheat: 0Kk Additional subcooling: 0K
Condenser Evaporator A
Copper pipe
DINEN 15
DP distribution: 100% Total
Length [m]: 10,00 *—_
Angle [deg]: 0
DP [bar]: 0,046 0,09
DT_sat [K]: 0,2 0,2
Velocity, in [m/s}:
Valve state: -]
Connection: OK|
Result: vl v
Performance curve | Performance details
Line 1
Liquid line (Dry expansion system. R404A)
0,070
F 0080
=
g 0,050
H
5
S 0,040
£
= 0,030
2 0,020
H
e 0,010
0 2 4 5 8 10 12 14 16 18 20
Caaling capacity [kW]
Cooling capacity: 15,000kW  Heating capacity: 13,413kW  Mass flow in line: 386,68 kg/h  Pressure drop: 0,0456 bar B
-0 %

File Options Tools About Report  Bill of Materials

Burnout fiter 1 Linel x +

Dry - Liquid line

New

Operating conditions:

IT] Copy Selection

Screen Dump

Capacity: Evaporation: Condensation: Additianal:
Refrigerant: R404A v
Cooling capacity ~ 15,00 kW Dew point temperature: ~  -15,0 *C Dew point temperature: v w0 Discharge tempera
Connections: Al ¥
Mass flow in fine: 386,7kg/h Useful superhest: 80K Subcooling: 20K
Products \ Heating capacity: 18,41kW Additional superheat: 0K Additional subcooling: LIS
H
Rﬂ Di] t < §/<] [% Condenser Evaporator 2
v
Controland  Solenoid  Checkvalves Stopand  Electronic Thermostatic
R e dute.. |[EEEE cxpormon.. E— - -E
H Copper pipe Copper AKV 15-1
=) DIN-EN 15 expander
% AP O X1 DINEN 15 x 1
Manual  Distrbuter ConstantDP  Float Fitersand  Fiter driers | OF L D 585 el
expansi... expansi,.,  shrainers Length [m}: 10,00 -
Angle [deg]: 0 3 -
Number: - 1|
O = &
> Max. capacity [kW]: Z | 19,44 [N
Sight glasses  Piping ICF valve Min. capacity [kw]: a 1,944
station Load [%E g
< >
P [bar]: 1096 ; 7,24
GLitdo s DT_sat [K]: 0,2 0,0 35,0 35,2
e velocity, in [m/s]: 0,75 0,75 0,5
TS Valve state: - - Cpen
ccM [Connection: OK oK. or]
ceMT
1,’ B C=iE v v v v
=Y B Jacv f—
. o A
- LCKVMA Performance curve  Performance detais Code number selection
Line 1

AKV pulse width moduiated expansion valve for small to mid-size systems

Normaly dosed type.

E}§]

§Z 8§

}}oe 0

Capacity [%]

Liquid line (Dry expansion system. R404A)

40///
0

E——

0

Cooling capadity: 15,000 kw/

S1E 1

5

Heating capacity: 18,413 kW

pStu §]

Mass flow in line: 335,68 kath

10 15
Cooling capacity [kw]

Capacity: 77,1%

ooC

20 25

Status: Partly open

B

- B }%o%ol'ﬁz_ Y v E

the two components. The software recognizes the material of the piping as well as the
connection sizes and standard between two components. When two connections do not match,
it adds the required expander/reducer between the two componets for common cases, or
informs you in the row shown by the blue triangle and you can fix the conmegtimblem

manually by adding an expander/reducer from the proper family in the piping function.

| E
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Now the pipe after the expansion valve:

7 Coolselector2 - SimpleSelection.csprj

ns Tools About Report  Bill of Materials

Linel X + New

File Optio
Burnout fiter 1

Operating conditions:

Dry - Liquid line

-0 %

[[] Copy Selection {_i Screen Dump

Capadty: Evaporation: Condensation: Additional:
Refrigerant: R404A ¥ ’
Cooling capadity: v 15,00 kw Dew point temperature: v -15,0 °C Dew point temperature: v 20,0 C Discharge tempera
Connections: Al
Mass flow :6,7kgh  Usel superheat: 80K  subcooing: 20K
Products
Heating capadity: 18,41 kW Additional superheat: 0K Additional subcooling: 0K
Dqﬂ b= Dkl/(] % @ Condenser Evaporator 2
P

Controland  Solenoid  Check valve:
requiatin...

nd  Electroni
Expar\s\

Stop an

valves shut o.

ermostatic

E

Copper pipe Copper MKV 15-1 | Copper reducer || Copper pipe
DIN-EN 15 expander DIN-EN 18 x 12 DIN-EN 12
% m aP O & DIN-EN 15 18
sl Dstbuter ConstantDP  Flost  Fitersand  Fiter criers | O [ [ ox IS % ] 2 i
expans\ expansi...  strainers Length [m]: 10,00 4 - - B —
Angle [deg]: 0 2 ¥ 0
Number: ® 1 1 gl
@ = <
> Max. capacity [kW]: g - 1,04 -
Sicht glasses Pping  ICF valve Min. capacity [KWE - 1,904
station Load [k : N B R
<
DP [bar]: 0,04 0,000 6,900 0,048 0,250 7,244
Product famil
i) DT_sat [K]: 0,2 0,0 328 0,4 13 35,2
c DINEN A — ~
P Veloty, n /)
I Copper bend 90 DIN-EN Valve state: - Open = -
52 Copper reducer DIN-EN Connection: oK ok 3 3 ok
1 Copper expander DIN-EN
21 Copper pipe ANST Resultz v v v v v v

(7 Copper bend 45 ANST

[T Copper bend 50 ANST

=t Copper reducer ANST

=1 Copper expander ANST
[ Copper pipe ANSI K&5

(2 Copper bend 45 ANST K65
[P Copper bend 90 ANSLKES

Performance curve  Performance details  Code number selection

System diagram Mass flow in evaparator:

386,7kgh

System details Temperature Pressure Density  Enthalpy Entropy A

[t Copper reducer ANSI K65

Point Description ] ar] jm " 'K)
=1 Copper expander ANSIKSS Copper pipe DIN-EN 15 B ra Parl - Koim"3] Dokl - RO/l
1 Copper pipe ANSI XHP 90 Compressor suction 70 3682 17,76 364,7 1,642
= Copper pipe ANSI X 130 Copper expander DIN-EN 15x 18 3 Compressor discharge (estimated) 3,9 10,8 4904 3965 1,67
{2 Copper bend 45 ANSL XHP : o
[P Copper bend 90 ANSL XHP ARV 15-1 2 Condensation dew point 20,0 10,89 56,38 374,3 1,597
=t Copper reducer ANSTXHP 3 Condensation bubble point 95 10,89 1070 28 1,007
] Copperievpanen AET R P b 32 Condenserout 76 108 107 225 1,087 v

< >

As can be seen, there are no warnings in the selected pipe, since the expansion is happening
entirely in the expansion valve.

It is also interesting to notice that the load for the AKV valagincreased. This is due to the fact
that the added pipes after the valve increase the pressure drop and hence the opening load of
the valve increases. Additionally, as can be seen, the target criteria for the pipe suggestion aft
the expansion valve are clearly different to the one before the expansion valve.

Correct selection of an AKV valve or any other pulse modulated valve requires extrsocare
please be sure to pay close attention to your selection criteria, before making yeatisal

The benefit of using components in series, is that in this case, Coolselector®2 calculates
components one after another. Furthermore, you can see the collective effect on the
performance curve for the components in the liquid line and the need for aarelqy/reducer

if you want to select the suggested components. The detailed calculation of each component
with the right inlet condition as shown by numbers 1-5 on the snippet can also be extracted.

Perf Code
Line 1

Liquid line (Dry expansion system. R404A)
140
120
100
F w0
S s
0
20
0

o 5 10 15

Cooling capacity [kW]

Cooling capacity: 15,000 kW Heatng capadty: 18,412kW  Mass flowin iine: 335,66 kgh  Capacity: 89,5%  Status: Partly open

B
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Performance curve  Performance details  Code number selection

System diagram

System details

o Copper pipe DIN-EN 15
e:npper expander DINEN 15 x 18

AKV 15-1
Copper reducer DIN-EN 18x 12

Copper pipe DIN-EN 12

Mass flow in evaporator:

386,7ka/h

Temperature Pressure Density  Enthalpy Entropy

Point  Description [

1 Compressor suction
2 Compressor discharge (estimated)
2 Condensation dew point

35 Condensation bubble point

32 Condenser out

3 Induding additional subcooling

4 After expansion valve

45 Evaporation bubble point

15 Evaporation dew point

1a  Evaporator out

7.0
39,9
20,0
19,6
17,6
17,6
-15,4
-15,6
-15,0
7.0

[bar] kgm~3] [kl [Kfka )

| .|
LI |

NEREEE

3642 17,76 3647 1,642
10,82 49,04 39,5 1,67
10,89 56,33 3743 1,597
10,88 1070 228 1,097
10,88 1079 225 1,087
10,88 1079 225 1,087 .
3692 68,81 225 11 &)
3,642 1208 178,89  0,9214
3,642 18,57 3574 1,614
3,642 17,76 3547 1,642

3 /_7 ®
C/
) h[ 9 @

Note that if you need to replace components in the line, you can do so by simply dragging t
component to the preferred position and dropping it there.

The suggestions for components in series calculation use the default selection targets and values

in Coolselector®2. However, if you want to select another component from the sam, faouil
can do so by clicking on the icon of the component in the line and choosingefezrpd one in

the pop-up menu. In this case, as a good design practice, it is better to avoid having a reducer

after the expansion valve. To do so, you can simply remove the reducer using the ciose sig

the top right-hand side of the reducer and select the size of the pipe which fits the expansion

valve outlet:

)
Selected  Type NS DP[bar] DT_sst[] DP[K/m] Velocity,in [mjs] Velocity, out [mjs] Result
E E I% _E O DINEN & s 274 167 16677 18,72 5521
Copper pipe Copper AKY 15-1 [ redyfer| Copper pipe ] DIN-EN 10 o 0704 50 5046 23,28 305
DIN-EN 15 m&'ﬁ??i . DIN-EN 18 12 - o e 1 o2 ] o) o
DP distributi % I % [ %% il (0% 1 Total O DIN-EN 15 15 0,075 06 0,569 11,39 1,76
Length [m]: 10,00 ] 1,00 o o) DIN-EN 16 16 0,053 04 0406 9,91 10,14
Angle [deg]: 0 , 0| — © Iy DIN-EN 18 18 0,01 02 o022 7,67 27
Humber: 1 O DIN-EN 22 2 00u 01 0081 4,95 497
Max. capacity [kW]: - 13,04 (e} DIN-EN 28 8 0,004 00 002 3,17 38|
Min. capacity [kW]: 1,904} o) DIN-EN 35 35 0,001 00 0010 1,94 194
Load [%}: ’ 7 O DIN-EN 42 42 o001 00 0,004 1,31 1,31 o
DP [bar]: 0,046 0,000 5,900 ,049 0,250 7244 O DIN-EN 54 54 0,000 0,0 0001 0,73 0,80
DT_sat [K]: 02 0,0 32,3 o, 19 32 O DIN-EN 64 64 0,000 00 0001 0,55 0,55 o
Velocity, in [m/s]: 0,75 0,75 0,56} 3 17,88 @] DINEN7s 75,1 0,000 00 o000 0,38 0.3
Valve state: - Open| O DIN-EN 83 88,9 0,000 0,0 0,000 0,28 0,28
Connection: oK oK o oK o) DINEN 108 108 0,000 00 0,000 0,19 0,19

pesat v v v v v v

You can see the share of each component on the pressure drop on top of the calculatidés detai

Cancel

As you can see, the connections fit and, furthermore, the pressure drop after the expansion

valve is reduced significantly and is happening correctly in the AKV valve. You can #iso see

relevant calculation details such as min and max capacity in the details.

Condenser

Evaporator

e BB & B

Copper pipe Copper AKV 15-1 Copper pipe
DIN-EN 15 expander DIN-EN 18
DIN-EN 15 x 18

DP distribution: | 1% [ 0% [ 93% [ 0% 1] Total
Length [m]: 10,00 - 1,00
Angle [deg]: 0 - 0
Number: - 1 -
Max. capacity [kW]: - 13,401
Min. capacity [kW]: 1,940}
Load [%0]: 77 -
DP [bar]: 0,0% 0,000 7,159 7,244
DT_sat [K]: 0,2 0,0 34,8 0,2 352
velocity, in [m/s]: 0,75 0,75 0,56 7,67
Valve state: Open
Connection: | oK oK oK oK
Result: [ 4 ' v v
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14 Compressor selection
To select a compressor for a system, we will use the following requirements:

1.  Application: Refrigeration
2 Power supply: 50 Hz

3. Refrigerant: R404A

4.  All compressor types.

5 Fixed speed

d} P]lveo $]}vU E 3§ v A s V. Z}}e 3Z 1}%S8]IV "N JUu%E e} E-
HV]Se X dZ v e 0o § M IUu%E *c}E- X

¥ Coolselector2 - SimpleSelection.csprj

File Options Tools About Report  Bill of Materials

Burnout filter 1 line1 |+ New *___

WVALVES AND LINE COMPOMNENTS

—E><I_ im I Compressors L\,‘/

COMPONENTS IN SERIES

[ ] [ ] “ Condensing units

COMMERCIAL APPLICATIONS

o

INDUSTRIAL APPLICATIONS

[

COMPRESSORS AND CONDENSING UNITS
ELECTRONIC CONTROLS

888

SENSORS AMD SWITCHES

@@

Check the operating conditions are set to:

Operating conditions:

Required capadity: Evaporation: Condensation:
Cooling capacity: o 15,00 kw Dew point temperature: w o 15,0 =C Dew point temperature: w200 =C
Show all models Useful superheat: 8,0 K Subcooling: 2,0 K
® Show: 11 % models
T Additional superheat: 0K Additional subcooling: 0K
Rating conditions: my I
-7,0 =C Total subcooling: 20K
Custom - Liquid temperature: 17,6 °C

Set the application criteria as they were specified in the beginning of this section:

1 Application: Refrigeration
2. Power supply: 50 Hz

3. Refrigerant: R404A

4 All compressor types.

5 Fixed speed

18
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Application:

v | Refrigeration Heating
v |Low temperature, LT
V' Medium temperature, MT

Air conditioning

Refrigerant:

F.404A ¥

Power supply:
® 50 Hz 60 Hz oC
All ¥

*: for dual frequency voltage

Compressor types:

M | Recdiprocating W | Scroll
v | Fixed speed v Fixed speed
Variable speed Variable speed

Coolselector®2 now suggests MLZ058T4 as the best possible match:

Selection: MLZ056T4, R404A

Selected  Model Technology Configuration Refrigerant Capacity control  Speed [rpm]  Cooling (kw]  Heating (kW]  COP cooling [W/W]  COP heating [W/W] Power (kW] Current [A] Frequency [Hz] Power supply Mass fiow [kgfh] - Match
O |mzera s Ra0sa| R 2900 2,7 15,67 427 sa|  aem 1228 E 327, )
o MLz045T4 [T 2500 12,77 15,66 5,4 5,92 2,588 7,468 B 39,3
o MLZ046T4 R404A  Fixedspeed 2900 12,77 15,66 492 542 2,888, 7,468 E) 29,3
o] MLZ048T4A Scrol Single RA04A Fixed speed 2900 12,77 15,66 49 5% 2,883 7,468 50/ 39,3 IEEEA|
o] MLZ048T4A Scrol Single RAD4A Fixed speed 2500 12,77 15,66 442 5,42 2,883 7,468 50/ 380-400V (415V) 3ph™ 3293 A |
= MZ05874 Sarol Sngle RA04A | Foedspeed 2500 15,05 8,57 5 527 3,541 3,585 50 360 - 400 V (315 V) 3ph* 357,3
o) MLZ058T4A Scrol Single. RE04A Fixed speed. 2200 15,03 18,57 4,24, 5,24 3,541 8,595 50 330400V (415V) 3ph* 387,3
o MLz058T9A saol snge| R4 Foedspeed 2500 15,03 18,57 4,24 5,24 3,591 8,505 S0 380400V (415 ) 3ph™ 87,3
Performance | Envelope | Performance detais | Information
Evaporating temperature step: 5,0 K Condensing temperaturestepi 5,0 K (®)Graph Table
Cooling capacity [kw] MLZ058T4, R404A - Cooling capacity [kW]
35
Power consumy ption [lw]
Heating capsaty (kW] Condensing
- temperatur
Current [4] — 1w,0°C
15,0 °C
— 20,0°C
CoP W g
7 s — 35,0°C
om 30,0 °C
Mass flow [kafi] s
40,0 °C
- 45,0 °C
T2 50,0 °C
= 55,0 °C
£ 60,0 °C
g 15
g
10
s
o
5
-35 -30 -25 -20 -15 -5 o 5 10 15

-10
Evaporating temperature [C]

The suggested compressor can achieve the requirement for this cycle and match the demand.
You can check that in the last column which indicates the match of the compressor toghe giv
operating conditions

You can check the details about the compressors in the list on the performance tab in the
product performance and information segment. To check the COP at the working conditions,
choose the performance tab, then select the COP. Now you can check the COP for the
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compressor on working conditions:
[Ferformance] Enveope  performance detis  Information

MLZ058T4, R404A - COP [W/W]

Curent [A]
coe (w/w)

wass flow K] - | e s

You can also check the COP at this exact working condition in the selection segment:

Selected  Model Technology Configuration Refrigerant Capacity control  Speed [rpm] Cooling (kW] COP cooling [W/W]  Heating k]  COP heating W] Power [k]  Current [4]  Frequency [Hz]  Fower supply Mass flow k] Match

MLZ048T4A Scroll Single: RA04A. Fixed speed 2500 12,77 4,42 15,66 5,42 2,888 7,468 50| 380-400V(415V) 3ph* 329,3
MLZ048T4A Scroll Single: R404A Fixed speed 2500 12,77 4,42 15,66 5,42 2,888 7,468 50| 380-400V(415V) 3ph™ 329,3
M.2058T4 saol single R404A  Fixed speed 2900 U | 18,57 524 3,541 595 50 380- 400V (415V) 3ph* 387,3
MZ0seTaA scrol Snge  R40%  Fedspeed 2300 15,03 4,24 18,57 524 3,541 5,585 50 380-400 ¥ (415V) 3ph* 37,3
MLZ0S8T4A Scroll Single: RA04A. Fixed speed 2500 15,03 * 4,24 18,57 524 3,541 8,595 50 380-400V(415V) 3ph* 387,3

[el(eJ(C)e]le]

15 Understanding superheat

Some superheat is required for the refrigerant at the compressor inlet to ensure avoidance of
liquid droplets in the compressor.

The useful superheat is the superheat inside the evaporator which contributes to the cooling
capacity. However, a very high useful superheat decreases the evaporator efficiency as well as
the density at the evaporator outlet which results in higher compressor consumption. This value
is set to 8 K by default in Coolselector®2.

Additional superheat happens after the evaporator in the suction line. A longer length of the
suction line would result in a higher additional superheat. This is set to zero by default as it is
highly affected by the length and size of the suction line which is not provided to Coolselector®2.
However, you should try to provide an accurate value or estimation for a goodiselect

If you change the additional superheat to 5 K, the suggested compressor in Coolselector®2 will
change to MLZ058T2, which allows a slightly higher volumetric flow rate pmstthe given
cooling capacity.

The reason is that increasing the useful superheat would result in decrease of density after the
suction line at the compressor inlet. The mass flow rate required for the cooling capacily

be the same (you can check that in the performance details tab), but a lower density means a
higher volumetric flow rate which results in demand for a slightly larger compressothen
important aspect regarding additional superheat is the discharge temperature which can be
affected significantly and would affect selection of components in the discharge line)laswe
compressors or condensing units.

Hence providing additional superheat correctly is important for proper selection and sumgesti

20
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16 Electronic controller selection
To select a controller for our system, we will use the following requirements:

1. Expansion Valve Type: EEV AKV
2. Number of Compressors: Single compressor
3. CommunicationMOD bus

d} P]Jveo S§]}vU & S8 v A S Vv Z}}e SZ }%S]}v " o SE}V]
N oo lvSE}oo Ee W

£} Coolselector2 - SimpleSelection.csprj

File Options Tools About Report  Bill of Materials

Burnout filter 1 Line 1 Compressors 1 + New

VALVES AND LINE COMPONENTS

E :l - Case controllers

COMPONENTS IN SERIES

=t

COMMERCIAL APPLICATIONS

9

INDUSTRIAL APPLICATIONS

[

COMPRESSORS AND CONDENSING UNITS

O

ELECTRONIC CONTROLS

SENSORS AMD SWITCHES

GloRa s

If you apply the requirements in the selection criteria segment, Coolselector®2 walsstige
controllers that can satisfy the requirements:

23 Coolselectorz - SimpleSelection.cspr)
|

[r——— [ —

BumatBlert | Lnei | Compemorsi  Casecontrollerl X+ Mew
o T Cotapse 4 = = =
O et
Exprzon Vave Type
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8/ stepoer
EEV 0-10V AK-CC 550 AK-CC 550A AK-CC 5508
Reégeraton system Applcation(s): 123 Aophcation(s): 123 g 1235
ExpansionVave Type:  EEV AV ExpammonValve Type: £V AKY Cxpansion Vabve Type:  EEV AV
b of Compresaors - ]
o compressi corvel 4]
gl Fnc ,Fonc Becric derost. Fanc
i — « nte
2 gt Communication: OO bus: Card Communication: 00 bus: Card Communication: OO bus: Card
ContolFeatres Hounting: omal Hounting: omRal Hounting: omRal
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baichiiog Moduatng tempersture Software functionality: Moduiatng tempersture.
e Temperature Semsor Support: 1000, TC 1000 Tempersture Semsor Support: 11000, #TC 1000 Temperature Semsor Support: P00, TC 1000
MObs  f— ()
Lotes
Moing
Software Fuctonaty
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Z}h v

AZ (E]P € &]}v "Ce& u_ o

Burnout filter 1 Line 1
= Expand Al
(5 Reset Il

# Expansion Valve Type
™

®) EEV ARV
EEV stepper
EEV 0-10V

= Collapse Al

Compressors 1

# Refrigeration System
Single: evaporator
€02 systems
Up to 4 evaporators

[¢]

(® Dual case sections ‘_

13]}v 0 E]§ E]

Case controller1 X +  New

AK-CC 550B

Application(s): 12,35
Expansion Valve Type: EEV AKV
Refrigeration System: Dual case sections

Number of Compressors:
Control Features:

Single compressors
Electrical defrost, Fan ¢

- Number of Compressors

No compressor control

Single compressors
2 compressors
 Control Features
* Digital Inputs

# Communication

® MOD bus

LON bus

®

~ Mounting

 Software Functionality

[¢]

Digital Inputs: Retransmission of cont:
(v icati MOD bus: Card
Mounting: DIN Rail

External Display: External Display
Software F Modulating

Temperature Sensor Suppork: P£1000, PTC 1000

U Z .
§11vW

§Z

N

As is evident from above, Coolselector®2 suggests the AK-CC 550B as the best matched
alternative for the given selection criteria.

17 Creating a report

Now, after going through the selections and calculation phase, we will create a report.

s]A3SZ & %}ES C

section:

£7 Coolselector2 - SimpleSelection.csprj

File Options Tools About  Selections Bill of Materials

+ Update

Project information:

Project name:
Comments:
Created by:

Items to include in report:
Select Al = Expand Al

[ Deselect All = Collapse Al

/| Bunout filter 1
Line 1
Compressors 1
Case controller 1

<J<]&]

KB Print X roF Export -~ M| 4 b|M

Coolselector2

@ 100%

v @ Page1of7

o] I]JvP }v "Z %}E&S_ v §Z

Project information

Project name:
Comments:

Created by:
Coolselector2 version:
Printed: 8. august 2018
Preferences used: Al

232 Databaser 34 34113315

Burnout filter: Burnout filter 1

Operating conditions

Refrigerant: R404A
Mass flow in line: 386.7
Evaporating dew point temperature 15,0
Evaporaling pressure 3.642 bar

Evaporating mean temperature- 152

Useful superheat: 80 K
Additional superheat 0K
Discharge temperature 399 °C
System and line:
Selection criteria:

Diy expansion system. Suction line
Velocity: 12,00 m/s

Cooling capacity-

Heating capacity-

Condensing dew point temperature:
Condensing pressure

Subcooling:

Additional subcooling:

Selection: DCR 0489-DA

u vy

E }(
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Dol

The segment for the project information will be blank if you did not enter this information
before (in the settings). You can fill this in and modify the report to suit your requirentbats,

following steps will show you how.

To add your name to Coolselector®2, apet K % S]}ve n he &GU > vPu P

Y and then add your name and clickk < _

Now your name should be on the report preview section. You can also add a project

\Y

name. After that, clickkh% & 3} U% 3 3Z E %}ES % E A] AW

¥ Coolselector2 - SimpleSelection.csprj = [l 53

File Options Tools About —Selections Bill of Materials

4 print

+/ Update iff—

TR eoF Bt v M 4 P M ® 100% v @ Pagelof7

Created by:

[panfoss ]

Items to indude in report:
Select Al F=Expand Al

[] Deselect Al F= Collapse All

| Burmout fiter 1
| Line 1

/| Compressors 1
“/v| Case controleer 1

You can add/remove includ Jv(}Eu S]}v Jv §Z & %} ESX d} } <}U
sign beside each list to see the available options, or click ori@bkapse all

Coolselector2 M

Project information

Project name Simple Selection

Comments-

Created by-

Coolselector2 version: 232 Database: 34.34.1.13.3.15
Printed: 8. august 2018

Preferances used: Al

Burnout filter: Burnout filter 1

Operating conditions

Refrigerant: R404A Cooling capacity: 15,00 kw
Mass flow in line: 386.7 kg Heating capacity: 18.41 kW
Evaporating dew point temperature: 15,0 °C Condensing dew point temperature: 200 *C
Evaporating pressure: 3.642 bar Condensing pressure: 10.89 bar
Evaporating mean temperature 152 °C Subcooling: 20 K
Useful superheat: 80 K Additional subcooling: 0K
Additional superheat: 0K

Discharge temperature: 399 °C

System and line:  Dry expansion system. Suction line
Selection criteria:  Veloeity: 12,00 m/s

I
\—~

| |
o

M|
-

Selection: DCR 0489-DA

M
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button. Add the required fields and click update and check the result. Note that
each list belongstoonetabonyd® " o S]}ve_ ¢ S]}vW
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Clickthe"W &  u88}v 3 3Z 38}% }( 3Z & %}ES % E A] A 3} £
PDF. You have multiple options for your exported PDF, such as printing specific

pages in the report, adding extra information, or securing your pdf file with a

password. Investigate those options for further details.

You will then be asked for the name and the location of the document and you can
o] Il "« A X /(C}pue*s0 8 38Z }%3]}V "K% v (3 E A %}ES.
automatically open.

18 Selecting a code number

Coolselector®2 i enable you to select the relevant code numbers for the selected products.
Depending on the product type, this code number can be accessed/modified differently.

I( Clpy E PEE v30C ]v 8Z ZE %}ES[ ~(}oo}AJvP « }¥]}C€ i6-U (]E
o] IJvP }v 8Z ~~ o &]}ve_  us3}y |V'BEZ]w S \H% % 5 O0}A-

E £53U P} 8} VC }% v 8§ ~]v 8Z]e e+ ™M u@mvigs (VOB & to} A
select the tab for code number selection®i _ Jv 8Z V] %0 %o Sselect}idespfop? v
casing and filters. E.g. in an example with a burnout filter, we would like to have the DIN

connection casing with copper connection to match our installation and a pack of 8 dites: ¢
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Then go to the tab for liquid-line calculation and select the code number for the AKV valve. E.g.
we select the one with DIN-EN connection again to match our selection:

E}AU (J& 3Z Ju% E «+}E } vpu E Clp v S} P} §Z #WN/v(}E&u S]}v_
select the code number and also see other information about the compressor, imgltre
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spare parts available for the compressor:

And for the case controller the code number is just visible after you click on yectes#|
controller:

19 Bill of materials

After you have selected the relevant code numbers for the products in your Coolselector®2
project, you can check out the bill of materials. You just need to click orBilief Materials
button in the menu bar:
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To include the piping, you justneedlt o] | }v SZ iMeoB}V %Bo]%]VP_W

To export the bill of materials as ardelfleU o] | }v §Z ~ Aattloe toplo$ thebill of
materials preview. Then specify the destination and the name for the exported file:
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20 Customizationt units and conversions

To convert all units in Coolselector®2 from the default international units to e.g. Ameri&n o
units is very simple. To change the unit system to e.g. American units, you simply resdekcto
1S Jv *"K%S]}ve n hv]Se n u E] v_W
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~

Youcanalso o 3§ $Z dRBoc }% E 3]vP }v ]35])see thaiequivalent of
operating conditions in different unit systems:

21 Customizationt change application

}}oe 0 E}E T 00}As Clpu 5} pe3}u]lli CIUE % E} wgW] A 8§} ]3Z E Z o

Zluu @] 0 %%0] S]Ive[ }E Z]vV HeE3E] 0 %% 0] E]Ive[ E %o

You can set the preferred applicationtoe.guu & ] 0 % %0] S]}VPreferencésgsS]}ve
juu E ] 0 % %0] S]}ve_W

You will notice that following this changée hew _tab interface has changed in the order as
well as the available options. This is to provide a better overview far you

You canseethat(}oo}A]JvP §Z Z vP 3§} Z }uu Gorhewf the Hptichs whiche [ U
are more specific to industrial applicationgt Z <« ~/ & A o Aarea®wsrig longer paxtf
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the mew _tab interface:

22 Customizationt columns in selection table

You can modify which columns you see in your selection table and changedtrefor the

calculations and selections made inthes oA v >]v  }u%}v v8e 1}%3]}v + A oo
NIUu%E e} E_X d} } e}U EJPZS o]l }v§8Z § o Z Thsisv ¢ 0 § M
step 1 and 2 in the following snippet:

To remove the columns e.g. after tfeD <+ (g ydu can simply uncheck them in
the list as shown by step 3.
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d} & %0 A 8]1vP _ A]3,Z00 skoawld glick pm Pleating and then click
on the top arrow as shown by steps 4 and 5.

Then you can click OK to update the table. CoolselectoilBEmember your
modifications next time you run it and you can always go back to the default table by
clicking ondefauljv "D v P }opuveY _

23 Customizationt user interface

Coolselector®2 allows you to resize different segments or minimize the segments e see t
information more clearly. Coolselector®#lwemember previous modifications, but size#l w
reset to default when you start Coolselector®2 again.

You can minimiz&Z "K% & S]vP }v ]8]}ve_ ¢« Pu vS GCat o] IJvP }v §Z
the top right-hand side of the segment:
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To resize any of the segments, you can click and drag on the border in order to see
information more easily:
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After setting the general criteria and operating conditions and the product
suggestion criteria, sometimes it is handy to expand the segments for the selection
table and product performance and information to fullscreen. You can do that by
clicking on the expand button in the top right-hand corner of the seledtite:
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24 Customization - preferences
The settings we discuss in this part of the user guide do not need to be modified inarest c
as we, in the Coolselector®2 team, constantly try to optimize the default preferences based on

our customer requirements

d} €& S peS}lu % E ( E v *U pe "K%S]}ve n WE ((EV *n ]S %C

z}u Aloo s+ 3Z "WE ( E v +_ Alv }AX Kv 3}% Clwhighare3Z ](( E Vv
customizable.

Z}u v eo0o SN EC A% vel}lv eCeS ue_ u}vP SZ }%SYy}ve (}E& SZ2 ~
add/remove options for your selection and calculations among the product pages as well as

control their sorting order within the interface:
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Next, C}p v P} 8} 8Z ~K% & S]vP }v ]18]}vopt@Erandchangingwie v $Z §
default operating conditions:

Youcanalsi®} 8§} 8Z ~s oA« v >]v }Ju%}v vie § V * 0 §8Z SC% }(
would like to see for your selections/calculations and the families in each functioraityell as
connection sizes and some more options:

In the tab for compressors and condensing units, you will find the relevant seftinghose
products. You can choose which products to see and even see the rating conditions and create
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custom ones. You can also set the limits to those you prefer:

Ifyouclick§Z ~K<_ u88}v 8} %% 0C C}uE -iBaskyBrid napeyowr S}E 1 A
preferences and save them. Coolselector@Rkeep the default settings intact so you can
always go back to the predefined preferences easily:
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Next time you open Coolselector®2, it will keep your preferences and you caresée th
the list of the preferences. You can come back to this menu and edit, rename or delete

your preferences at any time.

You can also see that the new tab menu has changed based on your new preferences.

On the top right-hand side of the window yotillvbe able to see the recent projects and
load them easily.

25 Advanced setting$ calculation and selection criteria

Please note that changing the following settings can affect the results of the selection or
calculation process and lack of due care can have a negative effect on the suggestions and
default calculations. However, the advanced settings enable you to customize and improve your
experience and even modify the calculations if you find it necessary.
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dz ( o3 A op » (}JE 52 0 po §]}ve v Z vP ]y s 0A « v >]\
Advanced ( uo3 A op e _Jv 3Z %E ( E v « Alv }JAW

The selection criteria for all the components supported by Coolselector®2 can beifound
~s o Ane Line ComponentsAdvanced Selection critera W
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26 Advanced setting$ custom unit system

d} & s HeS}u pv]S «CeS uU Clu | UnitS} R} SJU¥KXeEZulk Clp A
find the unit used for each of the default unit systems and you can create your own:

By clicking OK, youilwbe asked to save your custom unit system and give it a name. It will then
appear on the list of unit systems similar to your custom preference
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