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.

We did complex — you do awesome
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1 Installing Coolselector®?2

In order to get Coolselector®2 up and running, if you have not done so already, you can
download and install Coolselector®2 from http://coolselector.danfoss.com.

Coolselector®2 is free to use and runs on all Windows PCs.

If you are running a mac or other non-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 going to the “About | Updates” menu:

About Report  Bill of

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

Coolselector? Survey...

~n

Updates...

aal

About Coolselector2...

Once you see the Updates screen, click on the “Check for new version” button:

Automatic Updates

+ [{Automatically check for new versions of Coolselector2i ‘_

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 policies), it is possible 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.

You can set the preferences for country and language in “Options | User, Language, Country”
menu:

Options | Tools About m Re

Preferences 4

Units >

User, Language and Country...

Style...

As an example, you can change your country to ‘USA’ as in the following example;

From the drop down, set your country to ‘United States’ and click OK:

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

When you change your country to USA, you will see that the available components in “Valves
and Line Components” have changed. You will no longer be able to select “Safety relief valves” —
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 country setting to display
as relevant as possible information to you (this is even more pronounced for condensing units,
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

[ 1 A
D <I Contral and Regulating valves @ ? Electronic expansion v
‘ E ||
X \

COMPOMENTS IN SERIES

= -
><H><T " s
" e Solenoid valves }4! = Thermostatic expansion
e =

COMMERCIAL APPLICATIONS

ﬂ * Fﬂ Check valves
INDUSTRIAL APPLICATIONS
b f % Stop and shut off valves

COMPRESSORS AND COMDENSING UNITS

O

ELECTRONIC CONTROLS

| i'll
EBB g9 Safety relief valves
SENSORS AMND SWITCHES =

Manual expansion val

Float expansion valy

% Transcritical high pres
g

ai
-

ICF Valve station
valves

Transcritical gas bypass

GloRas

b
Water valves & Multi Ejectors
-

2. Country = United States:

VALVES AND LINE COMPONENTS

| A
D :I Control and Regulating valves * ? Electronic expansion vi
- -
COMPONENTS IN SERIES

<<t

-
Bt
Solencid valves i 5 Thermostatic expansion
s

COMMERCIAL APPLICATIONS
ﬂ ‘ Check valves Manual expansion val

INDUSTRIAL APPLICATIONS

laa

COMPRESSORS AND CONDENSING UNITS

ﬁs—--i.ﬁ"}"p-*?-

Stop and shut off valves w Float expansion valy

: ICF valve station ; Transcritical high pres
valves
ELECTRONIC CONTROLS :
EBB Water valves E Transcritical gas bypass
SEMNSORS AND SWITCHES g

® @ =~ g,

Multi Ejectors

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

4 How to find out what is new in Coolselector®2

To see the latest changes in Coolselector®2, go to the “About | About Coolselector2” menu and
click the <Changelog> button:
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Coolselector®2

Contact: Coolselector@Danfoss.com

End-user license agreement:
Coolselector®2 - End User License Agreement and Disclaimer

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 X]

Changelog ~
Version 2.2.6.350
Gas 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
for condensing units with refrigerant blends
Included upstream £
hdded quelity 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 whea loading saved ICT in hotgas
Fixed erzor when exporting BOM to BIF format
Version 2.2.3.326

leulazion

< 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 praject)
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

Also, check out the “About | News” menu item for new product releases.

5 Basic component selection

In the following part of this user guide, we will go through creating a project in which we try
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 to “’all applications’ in “Options | Preferences
| All applications” (refer to chapter 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: 386,7 ka/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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DCR-DA
Speed 12+3 m/s

A .
»

Refrigerant R404A Condenser

Evaporator

<«— <«—
Copper DIN-EN 1m 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 information in
System Properties 1 and Cycle Diagram 1 above.

First, and to give you an overview of the “Valves and Line Components” part of Coolselector®2,
we will start by selecting a 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 program starts on the tab
for ‘Valves and Line Components’. From this screen, among the different component
functionalities, we will choose “Burnout filters”.

/7 Coolselector? - Untitled.cspri

File Options Tools About

VALVES AND LINE COMPONENTS
A

COMPRESSORS AND CONDENSING UNITS

A [ 3
< &l; Control and reguiating valves r ] ¥ Electronic expansion valves ‘: Fiters and strainers
o el
COMPONENTS IN SERIES -
P> # l Selencid valves ‘! e Thermostatic expansion valves v —ﬂ- Fiter driers
N = i

'COMMERCIAL APPLICATIONS

g ‘ E = Check valves Manual expansion valves Bumout fiters
INDUSTRIAL ARPLICATIONS \

I—i’l f 2 Stoandshutoffiaives Fioat expansion vaives %& Sight glasses

|
¥

-
O’ Transcritical high pressure o 4 =
ICF valve station ol 62t " e Piping

valves a® _ %

ELECTRONIC CONTROLS
588 11 L
Eﬁ Safety relief valves ! Transaritical gas bypass valves _— Internal heat exchangers
SENSORS AND SWITCHES 4

OO~

Weter valves < Multi ejectors

j) = = § M

4

g
T

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 valid products and the best
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one matching the selection criteria as depicted in the snippet below:

Burnout fiter 1 X+ taw

System:  Ory . Operating conditons;

Capaty: Evaporation; Condenation: Addtonai;
ek o dsgrarm tn select e

Calng capacity: - 10,00 b Temperatire: T Temperature; ETEY Decharge temperatire:
Selected line: Suction e

Maaz fiom i e usakgh  Usefd sperheat: 80k Subcookng: z0K

Heatng capsaty 1251kw Adkditinal superbesat: 3 addional subeneing: ek

- Selection aileria:
Tl | Oremue drop: 5 Ssfurstion temperature drop:
1 ! velaciy: 12,00 mis

Selection: DCRO489-DA  No code numbirs selected

Selecied Type M5 Ky [n~3h] 0P bar] DRt Kl Velosty, in (mis] Acd capacty (o] Resuit
R [
O ommgos [m um  oem 5,5 33
Somectioe o T O oroseos m 1284 003 0.4 16,56 LR
Product famies e ®  ww (x) FXT) XA
085 O omossoa | - 16 o0m 0.2 10,1 T
Josioh
o v

cnvvmnn | 5 o] oaw] B =
,.n.
g& P————— e e
L] DCR 0489-0A

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

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

e
7% sctated sumeia oo

0,010

0,005

o 2 i & 8 10
Casling capacity (kvi]

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 capacity, as
well as the pressure-drop as a function of changing the cooling capacity and keeping the other
parameters constant.

6 Changing the refrigerant

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

In our previous example we selected a DCR-DA using the standard settings (the default
refrigerant for DCR-DA is R134a). Now, let us try to change this to R404A.

Change the refrigerant by choosing R404A in the drop down ‘Refrigerant’ on the left-hand side:

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.

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.

Please note that the ‘evaporation temperature’ and ‘condenser temperature’ are now changed
to ‘dew point temperature’. This is due to the fact that R404A is a glide-refrigerant and hence
there is reference required for the evaporator and condenser temperatures.

The current suggestion from Coolselector®2 for a best match to the operating conditions is “DCR
0967-DA”, which is different from the suggestion made by the exact same properties in the
system running with R134a; this is of course due to the different properties of the two
refrigerants.

7 Description of operating conditions

Using our examples with selection of a DCR-DA using the standard Coolselector®2 settings, but
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.

7 Coolselector2 - SimpleSelection.csprj = B &
File Options Tools About Report  Bill of Materials [[] Copy Selection i} Screen Dump
Burnout filter1 X +  New o e e -
System:  Dry v Operating conditions:

Capadty: Evaporation: Condensation: Additional

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 drop: Saturation temperature drop:

) veloaty: 12,00 mjs 01k

Suction line (Dry expansion system, R4044., Burmout filter) £l
Selection: DCR 0967-DA  Ho 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 [
: Al
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
suggests the “DCR 0489-DA” as the best match instead of the previous “DCR 0967-DA”.

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 the screen is
separated in to five different segments:

£¥ Coolselector2 - SimpleSelection.cspri - 0%

File Optiens Tools About @ Report  Bill of Materials [T] Copy Selection i Screen Dump

Burnout filter 1

X +  New

system:  Dry

Click on diagram to

Refrigerant
Connections:

Product families

Selected line: Suction line
Mass flow in line: 386, 7ka/h Useful superheat: 8,0 Kk Subcooing: 2,0 K

Egi#, Performance curve | Performance detals | Code number selecton
A T DCR 0967-DA
e o

v Gperating conditions:
Capacity: Evaporation: Condensation: Additional:

Ject line:
s Cooling capacity: ~ 1500 kW Dew point temperatire: v -15,0 °C Dew pont temperature: v | 20 Discharge temperature: 33,5 °C

Heating capacity: 18,41 kW Additional superheat: 0k Additional subcooling: 0k e

Selection criteria: N

Saturation temperature drop: o

& velodity: 12,00 mfs 01k

Pressure drop:

[Euction lne {Bry expansion system, R404A, Burnout fiter) 2
ion: DCR 0967-DA No code numbers selected

[Selected  Type NS Kv[m~3h] DP[bar] DT sat[K] Velodty,in[m/s] Add capacity[q] Result ~
v DCR0367-DA | 20 1,8 0,088 0,5 15,49 53,3
DR 0144708 | 20 12,34 0,051 0,4 15,49 79,9
DCRO463DA 25 1506 0,038 03 9,48 6,7
DCR0S69-DA 25 17,06 0,029 02 9,48 53,3
DCROI443-DA 25 17,17 0,02 0,2 9,98 79,9

OO0 ®
Ay AN

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

DCR housing with

to remove acd after compressor motor burnout.

0,10
ve.
70% activated alumina oxid. 0.08

30% Molecular sie:

exchangeable DA-burn-out filter insert

Pressure difference [bar]
o

o 2 4 6 10 12
Cooling capacity [kW]

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

Segment “1” is dedicated to the application criteria for your selection. These criteria
include, but are not exclusive to, system type, line, refrigerant, connection type, and
product family.

Segment “2” is where you insert your system operating conditions, such as cooling
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.

Segment “3” is dedicated to the product selection criteria for the suggestion to be made
in the next segment based on your inputs in functionality criteria and operating
conditions segments.

In segment “4” you will find the selection table. In this area you will see the options
matching the functionality criteria and operating conditions that you specified in the
selected family. For each calculation, Coolselector®2 has a ‘suggestion’ which remains
highlighted in green based on your input in the product selection criteria input. The
selection table also includes some of the most relevant information for the product.

10
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5.

In segment “5”, you will find the performance details and information about the chosen

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 can click on the
“performance details” tab, and check the system diagram calculations, system details and the
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 Ky [m~3/h]

DP [bar] DT_sat (K] Veloity, in [m/s]

® DCROS67-DA 20 11,28 0,068 0,5 15,49
O DCR 01447-DA 20 12,94 0,051 0,4 15,49
o) DCRO483-DA 25 1506 0,038 03 9,48
O DCR 0869-DA 25 17,16 0,028 0,2 9,48
O DCR 01449-DA 25 17,17 0,029 0,2 9,48
m Performance details  Code number selection
System diagram ﬁ fow in evaporator:  386,7 kg
System details Temperature  Pressure
o oserpa | POt Desapton ) bar]
1 Compressor suction 70 3642
2 Compressor discharge (estimated) 39,9 10,89
2 Condensation dew paint 20,0 10,89
3s Condensation bubble point 19,6 10,89
3a Condenser out 17,6 10,89
3 Induding additional subcooling 17,6 10,89
4 After expansion valve -15,4 3,642
4 Evaporation bubble point 156 3,642
15 Evaporation dew point -150 3,642
1a Evaporator out -7,0 3,642

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]

® DCR0967-DA 20 11,28 0,068
o] DCR01447DA | 20 12,94 0,051
O DCR0489-DA 25 1506 0,038
O DCR0363-DA | 25 17,16 0,029
O DCR 01445-DA 25 17,17 0,029

performance curve  Performance details

System diagram

System:
C
ooling capacity [kW]

System details

Specific cooling capacity [kJ/kgl

DCR 0957-DA Heating capacity [¥W]

Specific heating capacity [kJ/kgl
Compressor mass flow [kg/hl
Evaporator mass flow [kg/hl

Evaporation

0,5
0,4
0,3
0,2
0,2

Code number selection

aporating temperature [°C]

porating pressure [bar]
Useful superheat [E]
Rdditional superheat
Compressor discharge
Discharge temperature [°C]
Condensation
Condensing
Condensing
Condensing
Condensing pressure [bar]
Subcooling [E] -
Rdditional subeooling [K]
Additicmal
Max liquid

temperature [°C]
dew point temperature [°C]
bubkle point temperature [°C]

aporating bubble point temperature [°C]

53,3
79,9
6,7
53,3
79,9

Density

Adid capadity [g] Result

ANEN - RN

Enthalpy

[kg/m~3]  [kIjkg]

17,76
49,04
56,33
1070
1079
1079
68,81
1208
18,57
17,76

15,49
15,43
9,48
9,48

9,48

3647
396,5
374,3
228
225
225
225
178,9
357,4
364,7

Entropy
[3/kg ]

1,642

1,67

1,597

1,097

1,087

1,087

L1

0,9214

1,614

1,642

DP [bar] DT sat[kK] Velodty,in [m/s] Acd capacity [g] Result

53,3
79,9
26,7 o
53,3
73,9 &

line pressure drop (before flashing)

[bar] =

Line:

Total pressure drop [bar] 0,088
Total saturation terperature drop [E] 0,5
Max availzble pressure difference [bar] 3,642
Line mass flow [kg/h] &,7
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Product performance details:

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

Selection: DCR 0967-DA

Selected Type

@) DCR §1447-DA | 20
@ DCR 25
0 DCR[0S63-DA 25
@) DCHO1445DA | 25

Performancg curve

System diggram Value
; Pressure
System getails
Temperature

DCR 0967-DA

Dew point temperature

Density

Enthalpy

Quality
Velocity

Notice that the performance details are presented for the selected product only. You can click

11,28
12,94
15,06
17,16
17,17

Performance details

Bubble point temperature

NS Kv [m~3fh] DP[bar] DT sat[K] Velodty,in [m/s]

0,068
0,051
0,038
0,029
0,029

No code numbers selected

0,5 15,49
0,4 15,49
0,3 9,43
0,2 9,48
0,2 9,48

Code number selection

Unit
bar

°C

°C

o
kafm~3
KIfkg

mfs

Inlet  Outlet Difference

3,642 3,574 -0,068

-7,0 7,2 0,2
-156) -16,1 0,5
-150, -15,5 0,5
17,76 1791 -0,3513
364,7 3847 [v]

1,00 1,00 0,00
15,42 15,80 0,31

Add capacity [g] Result

53,3
73,9
26,7
53,3
79,9

RN RN

Additional:

Max. working pressure
Maximum ocperating temperature [°C]
Minimum ocperating temperature [°C]

Opening degree [%] .
Choked .............
Valwve state

Hominal size inlet [mm]

Nominal size inlet [
Inlet diameter [mm]
WNominal size outlet
Nominal size cutlet
Cutlet diameter [mm]
Available connections:
ANST soldering CODF.
DIN-EN Butt weld.
Suggested connection:

(PS/MWP] gauge [bar]

ineh] ... ... .........
[mrm]
[inch]

Size:
Size: 20 t=Z,3 mm

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

48,

-40,
100,

Falsze
Cpen

za0,

=1

r R

5]

on any of the products in the list and see the calculations for the selected product.

10 Adding a new tab

[S=N= X

You can add a new tab for any new selection by clicking the “+ New” tab on the top next to your

existing tabs:

£3 Coolselector2 - Untitled.csprj

File Options Tools About

Burnout filter1 % 4  New

Selections

Report

System: |Dry

v]

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

Refrigerant: R4044

NB! Note that Coolselector®2 keeps your operating conditions for the system based on your

selection in the previous tab.

Bill of Materials

Operating conditions:
Capacity:

Cooling capadity: ~
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

12
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11 Saving your project

To save the project, open File | Save Project... or click “Ctrl+S” on the keyboard. You will then be
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
A

You can also use the “Save Project As...” option to save it with a different name or “Save and
Send...” option to save and send it to a customer or a colleague.

12 Loading a saved project
You can load the previously saved project from the menu “File | Open Project”... or by clicking

“Ctrl+O” on the keyboard.
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Look in: C52 Projects A | ? o -—-
* Mame Date modified Type
SimpleSelection.cspr 07-08-2018 13:06 Danfoss C
Quick access
Desktop
|
Libraries
This PC
= ¢ 3
Metwork
File name: SimpleSelection.ceprj A4 Cpen
Files of type: Coolselector? project {*.cspr) v Cancel
e

13 Selection of components in series

To calculate on components in series, first, create a new tab and select the option “Components

in Series” and then the liquid line in a dry system:

7% Coolselector? - SimpleSelection.cspri

File Options Tools About Report  Bill of Materials

Burnoutfiter 1 + New

VALVES AND LINE COMPONENTS,

S
COMPONENTS IN SERIES Select system and line:
Pump Hot gas defrost, pump

DH><F e 1

Connect and calculate valves and line components.

Liquid line
COMMERCIAL APPLICATIONS

]

INDUSTRIAL APPLICATIONS

[

COMPRESSORS AND CONDENSING UNITS

O Transcritical
<

ELECTRONIC CONTROLS

688

SENSORS AND SWITCHES

@O~

Recent Projects

SimpleSelection
07082018

Coolselector@2
Version 2.3.1 | Database 33.33.1,13.3.14

Checking for new versian...

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

functionality you would like to add to the line, and then double click on the family or drag the

family and drop it in the location that you need it.

14
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Add a Copper pipe with DIN-EN connection to the line and set its length to one meter:

File Options Tools About Report  Bill of Materials

Burnout filter 1

[0 Copy Selection

Linel X + New i3

Operating conditions:

Dry - Liquid line

Capadity: Evaporation: Condensation: Additional:
Refrigerant: R404A v §
Cooling capacity: V1500 kw Dew point temperature: v -15,0 =C Dew point temperature: VN0 Discharge tempera
Comnections: Al R
Mass fiow in line: 386,7kgh Useful superheat: 80K Subcooling: 20K
Pradicts ; Heating capacity: 18,41KW ‘additional superheat; 0k Additional subcooling: 0k
Rﬂ % D [;'JQ ]%] @} Condenser Evaporator P
Controland  Solenoid  Checkvalves Stopand  Blectronic  Thermostatic
reguiatin valves shute...  ewpansi.. expansion E— .E
H Copper pipe
=) o (O X =
DP distribution: P Total
Manual  Distrbuter ConstantDPe Float  Fitersand  Fiter driers
expansi... exparsi...  strainers Lesgth (e 00 -
Angle [deg]: 0
ICF DP [bar]: 0,046 0,04
>
> DT_sat [K]: 02 0,2
Shtgasses  Piping  ICF valve Velocity, in [m/s]:
¢ 5 valve state: -
Connecti oK
Product famiies onnection:
Result:
| =1 Copper pipe DINEN B —— Y v v
(7 Copper bend 45 DIN-EN
[P Copper bend 90 DIN-EN
[ Copper reducer DINEN Performance curve | Performance detais
=1 Copper expander DIN-EN .
I Copper pipe ANST = e Line1
2> Copper bend 45 ANST Liquid line (Dry expansion system. R104A)
[P Copper bend 90 ANST .00
[=¢ Copper reducer ANST 5 0,060
£] Copper expander ANST =
[ Copper pipe ANSI K55 g 0.050
£ Copper bend 45 ANST K65 2 g,000
[P Copper bend 50 ANSLKE5 £
[= Copper reducer ANSI K65 T 0.030
=] Copper expander ANSIKES = i6aE0
[ Copper pipe ANSI XHP 90 i
[=1 Copper pipe ANSI XHP 130 o 0,010
{7 Copper bend 45 ANSI XHP
I Copper bend 90 ANSL XHP i B A E A e &5 i S e 5
=t Copper reducer ANSIXHP el Sty oW ]
K21 Copper expander ANSIXHP v
Cooling capacity: 15,000kW  Heating capacity: 18,413kW  Mass flow inline: 386,68kg/h  Pressure drop: 0,0456 bar B

Now you need the AKV electronic expansion valve:

¥ Coolselector2 - SimpleSelection.csprj

File Options Tools About Report  Bill of Materials

Burnout fiter 1

[[] Copy Selection
Linel X + Mew =

Operating conditions:

Dry - Liquid line

Capacity: Evaporation: Condensation: Additional:
Refrigerant: R404A v
Cooling capacity: ~ 15,00 kw Dew point temperature: v -15,0 ¢ Dew point temperature: ~ 20,0 ¢ Discharge tempera
Cornections: Al
Mass flow in line: 386,7kg/h Useful superheat: 80K Subcooling: 20k
Products \ Heating capadity: 18,41kW Additional superheat: 0K dditional subcooling: LIS
H
=A Dil = % % Condenser evaporator o
Controland  Solenoid  Checkvalves Stopand  Electronic  Thermostatic
reguiatin.,  valves shuto..  expansi.. expansion... E— .E
H Copper pipe Copper AKV 15-1
DINEN 15 expander
% l;/) AP O X1 DINEN 15 x 1
Manual  Distrbuter ConstantDP  Float Fitersand  Fiter driers | OF L D 585 el
expansi... expansi...  strainers Length [m]: 10,00 -
Angle [deg]: 0 - -
Number: i 1
O = &
> Max. capacity [kW]: Z | 19,44 [N
Sight glasses  Piping ICF valve Min. capacity [kW]: i B 1,944
staton Load [%]: 3 -—4
< > .
DP [bar]: 0,046 0,000 7,198 7,294
Product familes DT_sat [KJ: 0,2 0,0 35,0 35,2
ETS Colibri
velogity, in [m/s}: 0,75 0,75 0,56
= ey, [m/s}
s Valve state: - - Cpen
ccM [Connection: OK oK. or]
ceMT
IJ B C=iE v v v v
= i v f—
. ue.  AOH
- LCKVMA Performance curve | Performance detals | Code number selection
Line 1

Liquid line (Dry expansion system. R404A)
AKY puise width modulated expansion valve for small o mid-size systems
Normaly dosed type.

g /
£ 80
5 40 ///
3
0
0 5 10 15 20 25
Cooling capacity [kw]
Cooling capacity: 15,000kW  Heating capacity: 18,413kW  Mass flow inlime: 386,68ka/h  Capadity: 77,1%  Status: Partly open B

Notice that Coolselector®2 automatically added a “Copper expander DIN-EN 15 x 18” between
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 connection problem
manually by adding an expander/reducer from the proper family in the piping function.
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Now the pipe after the expansion valve:

7 Coolselector2 - SimpleSelection.csprj -0 x
File Options Tools About Report  Bill of Materials [0 Copy Selection [} Screen Dump
Bumnoutfiter 1 Line1l X + New

Dry - Liquid line Operating conditions:

Capacity: Evaporation: Condensation: Additional:
Refrigerant: RA044 v . ] -

Cooling capacity: v 15,00 kw Dew point temperature: v -15,0 T Dew paint temperature: VoW Discharge tempera
Connections: Al A4

Mass flow in ine: 386,7kg/h Useful superheat: 80K Subcooing: 20 k
Products Heating capacity: 18,41 kW Additional superheat: 0K Additional subcooling 0k

H

Controland ~ Solenoid  Checkvalves Stopand  Electronic  Thermostatic

pofichigiet e E %9 E] o
H Copper pipe Copper AV 15-1 | Copper reducer || Copper pipe
DINEN 15 expander DIN-EN 18 x 12 DINEN 12

% m aP O & DIN-EN 15 18

Merusl  Dstrbuter ComstantDF  Flost  Fitersand  Fiterdriers | 7 e [ ox IS % ] 2 i

expansi. expansi...  strainers Length [m]: 10,00 - - - R ——

Angle [deg]: 0 - = n 0

o1 ICF Number: - 1 y 1

Max. capacity [kKW]: - B 19,04
Schtglasses  Pping  ICF valve Min. capacity [KWE - 2 1904
h Load [%]: J g = B
DP [bar}: 0,04 0,000 6,900 0,04 0,250 7,244
DT_sat [Kl: 0.2 0,0 328 04 18 52
1 5 E:?;:; :::dD::;Z{N — ~ | Velocity, in [m/s]: 0,75 0,75 0,56 ] T
[P Copper bend 90 DINEN Valve state: - - Open , .

{52 Copper reducer DIN-EN Connection: oK ok 3 ok 3

=] Copper expander DIN-EN

21 Copper pipe ANST Resultz v v v v v v
£ Copper bend 45 ANST

< >

Product famiies

[P Copper bend 50 ANST

[t Copper reducer ANST performance curve  Performance details  Code number selection
=1 Copper expander ANST
[ Copper pipe ANSI K&5 System diagram Mass flow in evaporator: ~ 386,7kgh
{2 Copper bend 45 ANST K65
IF' Copper bend 90 ANSI K65 System details Temperature Pressure Density  Enthalpy Entropy A
[t Copper reducer ANSI K65
Point Description ar] jm " 'K)
== Copper expander ANSI K&5 Copper pipe DINEN 15 pf [ [bar] [aim~3] [akg]  (fGgio]
1 Copper pipe ANSI XHP 90 1 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
{7 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 238 1,007
] Copperievpnien AET R P b 32 Condenser out 76 108 17 225 1,087
< >

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 valve has increased. 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 after
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 extra care, so
please be sure to pay close attention to your selection criteria, before making your selection.

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 an expander/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.

Per Code
Line 1
Liquid line (Dry expansion system. R404A)
140
120
100
E 80
S s0
0
20
0
o 5 10 is 20 25
Cooling capacity [kW]
Cooling capacity: 15,000 kW Heating capacity: 18,412kW  Mass flowin line: 386,66 kgth  Capadity: 89,5%  Status: Partly open B

16
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Performance curve  Performance details  Code number selection

System diagram

Mass flow in evaporator:  386,7 ka/h
System detals Temperature Pressure Density  Enthalpy Entropy 2 e y (2)
D Copper pipe DIN-EN 15 Paint  Description [R] [bar] kafm~3] [kikal  [KIfkg+3] T T
1 Compressor suction 70 364 1776 3647 1642 T I
9““”’ expander DINEN 15X 18 3 Compressor discharge (estimated) 398 10,89 49,04 3965 1,67 T N 3 T
L] (@) (@)
e AKV 151 25 Condensation dew point 200 10,88 56,38 3743 1,597 2/ \=/ G
35 Condensation bubble point 96 10,8 1070 228 1,097 T 7 5
o Copper reducer DINEN 18X 12 533 ¢ongenser out 76 108 07 225 1,087
B Copper pipe DINEN 12 3 Induding additional subcooling 176 10,89 1079 225 1,087 3 > )
6 3 (2)
4 After expansion valve -15,4 3,642 68,81 225 1,1 \'/ N~
45 Evaporation bubble peint -15,6 3,642 1208 178,9 0,9214 s 2g
1s Evaporation dew point -15,0 3,642 18,57 357,4 1,614
1a Evaporator out -7,0 3,642 17,76 364,7 1,642
1s
A RN
[&

Note that if you need to replace components in the line, you can do so by simply dragging the
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 same family, you
can do so by clicking on the icon of the component in the line and choosing the preferred 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 close sign on
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 ARV 151 | G redufer| Copper pipe o] DINEN 10 0 0704 50 504 23,26 305 &
DIN-EN 15 Wﬂ.ﬁqgi . DINEN 15 12| DIN-EN12 o T B 0 10 186 178 088 o
DP distributi % [ % [ 9% [\l (% 1 Total O DIN-EN 15 15 0,075 06 0,569 11,39 1,76
Length [m]: 10,00 e 1,00 o o) DIN-EN 16 16 0,053 04 0406 9,91 10,14
Angle [deg]: o , 0| — © Iy DIN-EN 18 18 0,01 02 o022 7,67 27
Mumber: i 5 O DIN-EN 22 2 00u 01 0081 4,95 497
Max. capacity [kKW]: 4] g 18,04) O DINEN 28 28 0,004 00 0,029 3,17 3,18)
Min. capacity [kW]: : 5 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 5,300 044 0,250 7244 O DINEN 54 54 0,000 00 0001 0,73 0,80
DT_sat [K]: 0,2 0,0 32,8 o, 19 32 O DIN-EN 64 64 0,000 00 0001 0,55 0,55
Velocity, in [m/s]: 0,75 0,75 0,56 3 17,88 o] DMNEN78 78,1 0,000 00 0,000 0,38 L
Valve state: - - Open| O DIN-EN 83 88,9 0,000 0,0 0,000 0,28 0,28,
Conmertmec oK oK o oK o) DINEN 108 108 0,000 00 0,000 0,19 0,19

pesat v v v v v v

Cancel

You can see the share of each component on the pressure drop on top of the calculation details.
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 also see the
relevant calculation details such as min and max capacity in the details.

Condenser Evaporator
FFT =l B pen
Copper pipe Copper AKV 15-1 Copper pipe
DIN-EN 15 expander DIN-EN 18
DIN-EN 15 x 18
DP distribution: | 1% [ 0% [ 9% [ 0% 1 Total
Length [m]: 10,00 1,00
Angle [deg: . - g =
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: v v v 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

To begin selection, create a new tab and choose the option “Compressors and condensing

units”. Then select “Compressors”.
¥ Coolselector2 - SimpleSelection.csprj
File Options Tools About Report  Bill of Materials

Burnout filter 1 line1 |+ New *___

WVALVES AND LINE COMPOMNENTS

—D<I— im l 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: — .
-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:

Application: Refrigeration
Power supply: 50 Hz
Refrigerant: R404A

All compressor types.
Fixed speed

ukwnN e

18
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Application:

v | Refrigeration

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

Heating

Air conditioning

Refrigerant:

F.404A

Power supply:
® 50 Hz
All

60 Hz

DC

*: for dual frequency voltage

Compressor types:
M | Recdiprocating
v | Fixed speed

B Scroll
v Fixed speed

Variable speed

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

Selection: MLZ056T4, R404A

Variable speed

Selected  Model Technology Configuration  Refrigerant Capacity control  Speed [rpm] Cooling k] Heating (kW] COP cooling [W/W]  COP heating [W/W] Power o] Current [4] Frequency [Hz] - Power supply Mass flow g/l Match
o] MLZ048T2A scrol Single R404A Fixed speed 2900 12,70 15,67 4,27 5,27 2,974 12,26 50
o] MLZ048T4 sarol Single RaD4A Fixed speed 2000 12,77 15,66 4,42 5,42 2,888 7,468 50 380
O MLZ048T4 scrol Single! R404A Fixed speed 2900 12,77 15,66 442 542 2,888 7,468 500 380
O MLZ048T4A Scrol Single R404A Fixed speed 2500 12,77 15,66 442 542 2,888 7,468 50 380
(o] MLZO48T4A Scrol Single R404A Fixed speed 2500 12,77 15,66 442 542 2,888 7,468 50| 380-400V
= MLZ055T4 Scrol Sngle RA04A Fixed speed 2900 15,03 18,57 4,24 524 3,541 8,535 50 380-400V (415V) 3ph*
o) MLZOSST4A scrol single RA04A Fixed speed 2900 15,03 18,57 4,24 5,24 3,541 8,595 50 380-400V (315V) 3ph*
o] MLZ0SST4A Scrol Single RAD4A Fixed speed 2000 15,03 18,57 4,24 5,29, 3,541 3,595 50| 380-400 V(415 V) 3ph™
Performance | Envelope | Performance detais | Information
Evaporating temperature step: 50K Condensing temperature step: 50K @/ Graph Table
Cooling capacity [kw] MLZ058T4, R404A - Cooling capacity [kW]
ES
Power consumption k]
Heating capacity (kW] Condensing
- temperatures
Current [4] — 1w,0°C
15,0 °C
cop ] — 20,0°C
25 — 25,0 °C
o 30,0 °C
Mass flow [leg/h] 35,0 0C
40,0 5C
45,0 °C
50,0 °C
55,0 °C
80,0 °C
s
0
-5
-35 -30 -25 -20 -15 -5 0 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 to the given
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:
[Petomance] Envelope | performance detos | informaton

Evaporating tevperatrestep: 5.0 K Condensng temperatre step: 50K @ Graph Teble

Cooing capacity (kW] MLZ058T4, R404A - COP [W/W]

Sower conmmpton ]
Hestng capaaty k]
Curent A1

coe (w/w] A

sass low fegh] N i P

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]
MLZOSET4 sarol Single R404A  Fixed speed 2000 U | 18,57 524 3,541 8,595 50 380-400 V(415V) 3ph™ 87,3
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 good selection.

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 to support the 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 capacity would
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 compressor. Another
important aspect regarding additional superheat is the discharge temperature which can be
affected significantly and would affect selection of components in the discharge line, as well as
compressors or condensing units.

Hence providing additional superheat correctly is important for proper selection and suggestion.

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. Communication: MOD bus

To begin selection, create a new tab and choose the option “electronic controls”. Then select
“case controllers”:

£} 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 will suggest the
controllers that can satisfy the requirements:

7 Coolselector? - Simpleselection.cspr)

[r——— [ — i

BumcutBlert | Unel | Cowpessosi  Cesecontrofler1 X + Mew

Toondal T colapse A1

Ozt
Expanon vave Tipe
™ o

AK-CC 550 AK-CC 550 AK-CC 5508
Application(s): 123 Apphcation(s): 123 Application(s):
Expansion Valve Type: ey v Expansion Valve Type: =y Expansion Valve Type: EEV AV

Nurmber of Conpressers o2 €02

1235

o corereszae cerved O

O e comens < Fane = ,Fonc St g
2 Communscation: MOD bus: Card Commuaication: MO0 bus: Card. Communication: 'MOD bus: Card
ContolFeatres Hounting: omal Hounting: omRal Hounting: omRal

s 4
s e Modistng tempmste  Software functionabty: Modisting temperatire
Temperature Seasor Support: Pt1003, PIC 1000 Temperature Sensor Support: 211060, #1C 1000 Temperature Sensor Support: P13000, FIC 1000
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You can add additional criteria such as the “Dual case sections” requirement in the
“Refrigeration System” section:

Burnout fiter 1 Line 1 Compressors 1 Case controller 1 X +  New
= Expand Al = Collapse Al -~
(5 Reset Il
# Expansion Valve Type
o %)
®) EEV ARV
EEV stepper
EEV0-10V AK-CC 550B
#~ Refrigeration System Application(s): 12,35
Expansion Valve Type: EEV AKV
Single evaporator 4] -
Refrigeration System: Dual case sections
€02 systems Number of Compressors: Single compressors
() Up to 4 evaporators Control Features: Electrical defrost, Fan ¢
(9) Dual cose sections  ~alffmm— Digital Tnputs: Retransission of conte
(v icati MOD bus: Card
A Number of Compressors "
Mounting: DIN Rail
No compressor control (j External Display: External Display
@) single compressors Software Functi Modulating
2 compressors Temperature Sensor Suppork: P£1000, PTC 1000

 Control Features
* Digital Inputs
# Communication

® MOD bus 4]
LON bus
P

~ Mounting

 Software Functionality

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.

View the report by clicking on “Report” in the menu bar of Coolselector®2. This opens the report

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 ror Export * K| 4 b M @ 0% v @, Pagelof7

Coolselector2

Project information

Project name:
Comments:
Created by:

Printed: 8 august 2018
Preferences used: All

Coolselactor2 version: 232 Databaser 34 34113315

Burnout filter: Burnout filter 1

Operating conditions

Refrigerant: R404A
Mass flow in fine: 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:  Dry expansion system. Sustion line
Selection criteria:  Velocity: 12,00 m/s

Cooling capacity-

Heating capacity-

Condensing dew point temperature:
Condensing pressure

Subcooling:

Additional subcooling:

Selection: DCR 0489-DA
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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 requirements, the
following steps will show you how.

1. To add your name to Coolselector®2, open “Options | User, Language and Country
...” and then add your name and click “OK”

7 Coolselector2 - SimpleSelection.c<~~

—_—
T About  Selections Bill of Materials

File Optiens
Preferences 3
Units " B print T roF Bport v W 4 b M ® 100% ~ @ Pagelof7
~
User, Language and Country..
Profe  Style.
ProjecETam Coolselector2
e Default name used in reports:
Neme: | |
T Ewclick aip ot Language and Country:
Changing language wil require a restart of Caclselector2...
select All = Expand Al
[ o— o Language: Englsh (United States) ~
esele B Colzpse
Countr? Denmark ~
o st 1 2 I
/| Line 1 Show al products regardless of selected country
/| Compressors 1
/] Case controleer 1 Enable selection of non-standard products: 15.00 KW
User name: 18,41 KW
rees emperature 200 °C
10,89 bar
Nan-standard prodcts wil be shown in brackets
20 K
0K
S ———— SR
System and line:  Dry expansion system. Suction line
Selection criteria:  Velocity: 12,00 m/s
Pl
LI
Selection: DCR 0489-DA
v

Now your name should be on the report preview section. You can also add a project
name. After that, click “Update” to update the report preview:

¥ Coolselector2 - SimpleSelection.csprj -ox

File Options Tools About —Selections Bill of Materials

4 print R eoF Boot v M 4 P M @ ® 100% v @ Pagelof7

+/ Update iff— .

Project informatn:
Project name:
Simple Selection

Comments:

—

Created by:

[panfoss

Items to indude in report:

Select Al T2 Expand Al
=

[] Deselect Al F= Collapse All

| Burnout fiter 1
V| Line 1

/| Compressors 1
/| Case controller 1

2. You can add/remove included information in the report. To do so, click on the “+”
sign beside each list to see the available options, or click on the “Collapse all”

Coolselector2

D

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: 8.0 K Additional subcooling: 0K
Additional superheat: 0K

Discharge temperature: 399 °C

System and line:
Selection criteria:

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

I
\—~

| |
| L |
| .|
-t

Selection: DCR 0489-DA
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button. Add the required fields and click update and check the result. Note that

each list belongs to one tab on your “Selections” section:

File Options Tools About Selections Bill of Materials

<+ Update

Project nformation:
Project name:
Simple Selection

Comments:

Created by:
Danfass

Items to induce n report:
Select All = Expand al

[] Deselect Al Fa Collapse All

/| Burnout fiter 1
|| Performance curve
System performance details

| Companent performance detais e

Line 1

]

/| Performance curve
System performance details
Component performance details
Compressors 1
/| Code nuber
Envelope
System performance detais
Technical data
4[| Polynomials
/| Cooing capacty  epfffemmm—
Power consumption
Heating capadity
Current
[ ] cop

] oy

Mass flow

<

Case controller 1

4 Print

£ por Bport v M| 4 b W @ w00%

Coolselector2

v @, Page8of9

Dol

VTZ121-G, R404A - 4110 rpm - Cooling capacity [kW]
VTZ121-G, R404A - 4110 rpm - Cooling capacity [kW]
Condensing
30 temperatures
— 20,0°¢C
— 250°C
— 30,0°C
— 350°C
— 40,0°C
— 4s0°C
— s0,0°C
55,0 °C
— 60,0°C
5
[l
5
s a0 s -20 s 10 5 5 10
Evaporating temperature [°C]
VTZ121-G, R404A - 4110 rpm - Cooling capacity [kW]

TolTe] EX) 20, 25.0) ER 15 -0, 50| ] 5] 10,
15,0) J | - l | j | - ] |
20, ] sa| &,74] 11,56 15,00 1914 2406 2 5 |
25| J 5.869| 7,991 10,84 1389 1780 2244 27.90] l |
30,4 j 5259 7,246) 5723 1276 1643 2080 2584] 31,99 |
35,4 1 e 6.510) 8,807 163 15,04 19,13 2284 20.5| |
40, 1 40 5788 7,853 10,49 1364 1742] 2191 27,14 |
450 j 3559 5,079 5,963 361 1222 15.70] 19,8 24,71 |
50,0 J 3,042| 4,386 6,080 8193) 10.79) 13,95| 774 2.2 i
55, J | 3713 5,186 7.044) 9,354 12,19] 15,62 19,72 |
0, j | - 4,307 5,902 7917] 10,42] 13,49 17,18 |
65,0 J i = l ] J i : l i

0 x
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3. Click the “PDF” button at the top of the report preview to export your report as a
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.

File Options Tools About Selections Bill of Materials

B print X roF Export ~ M4 b H @ wom ~ (E PageBofs
- Qgﬂ ’
Projectinformatons: Coolselector2
Project name: .
Simple Selection | VTZ121-G, R404A - 4110 rpm - Cooling capacity [kW]
Comments: ity [kW
= Export to PDF Pgrocity kwl
Createdby, BxportInformation Security Viewer Condensing
s 20 — temperatures
enfoss Pagerange — 200°C
25 o al f 25,0 °C
Items toindude n report: |= N — onec
select al T Bxpand al = — 350°C
4 = z® Pages 40,00C
] Deselect all Fz= collapse All - Enter page numbers and/or page ranges, 45,0 °C
g 15 separated by commas. For example, 1,3,5-12 50,0 °C
| Bumout fiter 1 ) s50°C
|| performance curve |5 0 Erdsing 60,0 °C
System performance detais S POF/A Print optmized
"[| Component performance detais 5 Embedded fonts Outine
V| Line 1 Background Transparency
/] performance curve o pec ot o
System performance detais . 22,
Component performance detais i 7 e ot L c .
| Compressors 1
|| Code number
e concel
System performance detas [VIZ12A Lrrerorrrro wpar ooy ooy p]
Technical data -
Pefomcts TeiTe) ET ] 250 EX 15| -] = ] 5] 10.0]
|| Cooling capacity
Power consumption i 3l 3 &l 2] 1 5
Heating capacity 200 1 esw| s 1gel  1seo]  1e1d 2408 j
Current 25 1 see|  vem e 13pe| el 244 27 ]
cor 300) ] 5,259] 7.248) 5727 1274 643 2080 2594 31.82]
] Mass fiow
3] 1 e 510 seor e s rens]  ased]  aee
/| Case controllr 1
40 1 erns]  sres]  zeed  oes] s e 2e 27,1g]

You will then be asked for the name and the location of the document and you can

click “save”. If you selected the option “Open after export”, the report will then
automatically open.

18 Selecting a code number

Coolselector®2 will 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.

If you are currently in the ‘report’ (following section 17), first, go to the “Selections” section by
clicking on the “Selections” button in the menu bar (see “1” in the snippet below).

Next, go to any open tab (in this case “Burnout filter 1” —see “2” in the snippet below) and
select the tab for code number selection (“3” in the snippet below). Then select the proper
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 filter cores:
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File Options Tools About Report  Bill of Materials
Burnoutfilter 1 X Line 1 CompreMprs 1 Casecontroler 1+ New
N\ (©)  Operating conditions:
Capadity: Evaporaton: Condensation: Addtional:
to select ine ;
Cooling capacity: v 15,00 kw Dew point temperature: w  ~15,0 =C Dew point temperature: v oo Discharge temperature: 35, “C
cetontine o
Mass flow i fne: 386,7kgh  Useful superheat: 80 K Subcoolng: 20K
Heating capacity: 18,41 kW Addtional superheat: 0K Additional subcooling 0K
t Selection iteria:
| Pressure drop: 0,050 bar Saturation temperature drop:
T &) velocity 12,00 mfs 01k
Suction e (Dry expansion system. R4044. Burmout fiter)
Selection: DCR 0489-DA  Selected code numbers: (023U7268, 023U5381)
Selected Type N5 kv [m~3fh] OP[bar] DT sat[] velodty,in[mjs] Acddcapacity [o] Resuft
Refrigerant: RAD4A
o) DCROS67DA | 20 11,28 0,068 05 1549 53,3
: Al
Connections: o DCR 014470 | 201 12,94 0,051 0,4 15,48 78S
Product families ® DCRO489DA 25 1506 0,038 0,3 9,98 %7
DAS O DCR 0263-DA 25 17,16 0,029 0,2 9,43 533
= o) DCROI1449-DA | 25 17,17 002 0,2 9,% LXIN
Performance curve de Code
r Selected code numbers: (023U7268, 023U5381) \ 3
Iselection: DCR Common values:
Code humber [ Connections R Type designation I Connection material R Connection standard R AN Attrbute value
0237253 ANSI soldering ODF 11/8” DCR 04895 Copper 5702428249621 Quaniity 1
DCR heusing with exchangeable DA-burn-out fiter msert 023U7453 ANSI Butt weld 17 Sch, 80, ANST soldering ODF 11/8" | DCR 0489 steel ANSI/ASMEB36,10M 5702428202404 Approval CE,CsA,UL
g';]f_/e”»‘:ﬂ‘f::““; :’;‘f; compressf r burnau /  023U7268 {DIN-EN soldering ODF 28 DCR 04895 Copper 5702428202997 Max. Working Pressure [bar]  46.0
T0% activated dluminia oxid, 0237452 ANSI Butt weld 17 Sch. 80. DIN-EN soldering ODF 23 | DCR 0483 Steel ANST/ASME B36.10M | 5702428202411 Temperature range [*C]  ~40.0-70.0
023U7052 ANSI Butt weld 17 Sch, 80, DIN-EN soldering ODF 28 | DCR 0489 steel ANSL/ASME B36,10M | 5702428126649 Type DeR
0237053 ANSI Butt weld 17 Sch. 80. ANST soldering ODF 1 1/8” | DCR 0483 Steel ANSL/ASME B36.10M | 5702428240416
023U7285 ANSI soldering ODF 1 1/8” DCR 04895 Copper 570242820296
0237252 DINEN soidering ODF 28 DCR 04835 Copper 5702428249614
lselection: 48-DA Common values:
Code humber Il Quantty I Ean 7] Attribute Value
e—b & 023UsB1 8.0 5702428004930 Gasketinduded  Yes
0235380 1 5702428004923 Type designaton  48-0A
023U5382 8.0 5702428004047 Type 480

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:

Coolselector2

pleSelection.cspri

File Options Tools About Report  Bill of Materials

Bumoutfiler 1 Linel X Compressors 1 Casecontroler 1|+ New
Dry - Liquid line < Operating conditions
Capacity: Evaporation: Condensati Additonal:
Refrigerant: R404A v )
Cooling capadty: v 15,00 kw Dew point temperature: v -15,0 < Dewpoint temperatire: v 20,0 °C Discharge temperature: 3,8 <C
Connections: Al ¥
o Mass flow inne: 367kgh  Useful superheat: 8,0 K Subcooling 20k
Products
rocud Heating capadity: 18,41 kv Additional superheat: 0k Additional subcooling: 0k
Rﬂ I% t :] Condenser x X P Evaporator  ~
Controland  Solenoid  Check valves
RO E— E
H Copper pipe
I DINEN 18
Stopandshut  Hectronic  Thermostatic e | — ool
offvalves  expansi.. expansion... Length [m]: | 1,00
Angle [deg]: 0 g = 0
H
Humber: 2 1 ] g
=) &P ]
Max. capacity [KW]: = - 19,90 =
Manual Distributer ~ ConstantDP Min. capacity [kw]: 5 1940 &
Expe Load [%]: - i 77 ﬂ
DP [ba 0,09 0,000 7,167 7,29
g cnace DT_sat [K]: 0,2 0,0 48 0,2 35,2
Valncity in fm el n7s 0 ns 187
arve detals | Code ?
Copper ppe DINEN 15 | Copper expander DINEN 15x 18 | AKV 15-1 Copper pipe DIN-EN 18
Selected code number: 068F5001
Code Number [l Connections Max. Working Pressure [bar] [l Approval K Attribute value
0S8F5000 ANST soldering ODF 3/4”  96.0 EAC,LLC CDC TYSK Quantity 1
°ﬁ /  068F5001 |DIN-EN soldering ODF 18 EAC,LLC CDC TYSK Direction  Straightway
088F5035 ANSI soldering ODF 3/4”  34.5 CULUSLISTED,EAC,LLCCOCTYSK Type  AKY 15-1

Now, for the compressor code number you need to go the “Information” tab, where you can
select the code number and also see other information about the compressor, including the
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spare parts available for the compressor:

o x
File Options Taols About Report  Bill of Materials [[] Copy Selection £} Screen Dump
Burout fiter 1 Lne1 Compressorsi X Casecontoleri  + New -
(5 select compressor: Operating conditions: ®
b Required capacity: Evaporation: Condensation:
s e 15,00 kw Den point temperature: v Dew paint temperature: v omo
| Low temperature, LT Show all models Useful superheat: Stbcooing: 20K
® show: 1% modek
/| Medium temperature, MT o i Additonal superheat: ‘Additional subcooling: ok
Ai conditioning ting conditions:
Retur gas temperature: Total subcooling: 20K
Refrigerant: Custom b Ligud temperature: 7
Rapan ¥
Selection: VTZ121-G, R404A - 4110 rpm 2
Power supply:
® 50Hz 60 Hz oc Selected  Model Technology Configuration Refrigerant Capadity control  Speed [rpm]  Cooling W]  COP cooling [W/W]  Heating W] COP heating [W/W] Power [0W] Current [A]  Freq ~
Al w o MLZ04ST4A Saol Snge|  R404A  Fixed speed 2300 12,77 4,42 15,66 542 2,888 7,468
o \T2086-G Recprocating Snge  R404A  Variable speed 5400 14,90 2,83 15,14 3,76 5,085 8,218
= for dual frequency voltage
E ® pms Redprocating Snge R4 eah\e speed 4110 15,00 265 0,25 3,5 560 5,087
Compressor types: = ; _——
21216 Recprocating Singe R Variable spee 1800 6,343 2,7 8,484 369 2,302 4,225
v|Recprocating sl O o
~ ini e e T e r— inn 7 am B oo 2 oz saes
/| Fixed speed /| Fixed speed < >
| variable speed | varible speed -
Performance | Envelope | Performance detais  Information v
Product fters:
Select code number:
Discontiued models
Select Coderumber  Modelnumber  Packing format  Packing quaniity
Select model:
e—,—» ® 16004 VIZIZIAGWRI  Snglepack 1
Spare parts Avalable spare parts (double-cick wil add to Report): Selected spare parts (double-dlick will remove from Repor
Type Description ~ Type  Desaiption  Code rumber
Dimensions
Acoustic hood ‘Acoustic hood for two~cyinder compressor SRS
for twa-cylinder (UL-approved)
Belt09 Belt type crankcase heater, 65 W, 400V, CE mark, UL Remove from report
Mechanical Connections
Belt 11 Belt type crankcase heater, 65, 460V, CE mark, UL
Gilbata Converter 1
e Converter 2
c Belt type 65, 230V, CE mark, UL
TechnicalData o PrChEaE W Rk
Discharge gasket Gasket, 1-1/4°
Discharge slesve Solder sleeve, P04 (1-1/4" rotolock, 3/4” ODF)
Discharge valve Rotolack valve. V04 (1-1/4" ratolock, 3/4° ODF) v
< >

And for the case controller the code number is just visible after you click on your selected
controller:

File Options Tools About Report  Bill of Materials [0 Copy Selection
Burnout fiter 1 Line 1 Compressors 1 Casecontroller 1 X +  New -

T Expand Al B Collapse Al

y’ [
(O Resetal v
A Expansion Valve Type e
™ 0

vl o

EEV stepper
J——— AK-CC 550B
~ Refiigeration System Application(s): 1,235
Expansion Valve Type: EEV AKY
Single evaporator 0] R
Refrigeration System: Dual case sections
CO2 systems | Number of Compressors: Single compressors.
Up to 4 evaporators Control Features: Electrical defrost, Fan ¢
) Dual case sections Digital Inputs: Retransmission of conte
| communication: MOD bus: Card
A Number of Compressors | 3
Mounting: DINRai
Mo compressor control (5 |Extemal Display: External Display
) Single compressors | software Functionality: Modulating temperature

| Temperature Sensor Support: Pt1000, PTC 1000
2 compressors |Eses e .

' Control Features
 Digital Inputs
A Commurication

®) MOD bus (4]
LON bus
P

* Mounting Selected Case controller: AK-CC 550B. Code number: 08488032

™ Software Functionity

Code Number  Supply voltage AC Quantity  Equipment

° — |/ 0848032 220V i Serew terminals

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 on the “Bill of Materials”
button in the menu bar:
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i Coolselector2 - SimpleSelection.cspri

File Options Tools About —Selections Report

*—-—-—

+' Update

Excel Rich Text Format Include piping

Project information:
Project name:
Simple Selection

Comments:

Createdby:
Danfoss

To include the piping, you just need to click on the option “include piping”:

Rich Text Format

Coolselector®2

Version 2.3.3 | Database 35.35.1.14.3.16

Project name: Simple Selecton
Comments

Created by Danfoss

Printed: 18. September 2018
Preferences used: All appiications
Quantity Product Description

Code numbers for Burnout filter: DCR 0489-DA.

Dry - Liquid line. Line 1
1 |Electronic expansion valve: AKV 15-1
1 |Compressor: VTZ121-G, R4D4A- 4110 rpm.
1 |AK-CC S50B. Application(s): 1.2,3.5

Code
number

023U7288
02305381

068F5001
12080004
08482032

Sales
Price

Coolselector®2

Version 2.3.3 | Database 35.35.1.14.3.16

Project name:

Simple Selection

Comments:

Created by: Danfoss

Printed:

Preferences used:

Quantity

18. September 2018

All applications

Product Description

Code numbers for Burnout filter: DCR 0439-DA
DCR 023UT288
48-DA 023U5381

Dry - Liquid line. Line 1

[ Copper pipe DIN-EN 15. Length: 10,50 m
Piping: Copper expander DIN-EN 15 x 18

T
Electronic expansion valve: AKW 15-1 0E68F5001

[ Copper pipe DIN-EN 18. Length: 1,00 m

[ Compressor: VTZ121-G, R404A - 4110 rpm. 12080004
AK-CC 550B. Application(s): 1,2,3,5 08488032

To export the bill of materials as an Excel file, click on the “Excel” button at the top of the bill of
materials preview. Then specify the destination and the name for the exported file:
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Rich Text Format + | Indude piping

|Sa\re in: C52 Projects Vl L€ ] ? = "

* Mame Date modified Type

Mo items match your search.
Quick access

File name: SimpleSelection VI Save

Save as type: Excel files (" xs) W Cancel

20 Customization — units and conversions

To convert all units in Coolselector®2 from the default international units to e.g. American or Sl
units is very simple. To change the unit system to e.g. American units, you simply need to select
it in “Options | Units | American”:

- 00X
File Options Tools About Report  Bill of Materials [[] Copy Selection {} Screen Dump
Bur Preferences v Casecontroler 1+ New -
Units 4 sl 5
Sys i i
o User Lengusge and County.. Intemnational Evaporation: Condensation: Additional:
v American v 4265 R Dew point temperature: v 5,0 °F Dew point temperature: v 68,0 F Discharge temperature: 103,
Style.. '
Custom... 14,21lbfmin  Useful superhest: 14,4 oF Subcooling 36 F
Heating capadty: 62,83kBTUh  Additional superheat: oF Additional subcooling: 0=
Selection ariteria:
Pressure drop: 0,73 psi Saturation temperature drop:
© velodity: 3,37 fifs 02
Suction iine (Dry expansion system. R404A. Burnout fiter) 7
Selection: DCR 0489-DA lected code numbers: 3
Selected  Type NS v [galfmin] P [ps] DT_sat[F] Velocity, in [ft/s] Acd capacity [oz] Resut ~
Refrigerant: RA04A
O DCR 0455-DA 152 7,261 3,45 34 90,5 03418
: Al ¥
S o) DCROBTDA | 20 (34) 1307 100 10 50,81 00418
Product families o) DCR 0957-DA 20 (3/47) 13,18 0,98 0,9 50,81 1,88 o
DAS @] DCR 01447-DA 20 (3(4) 15,11 0,74 0,7 50,81 2818
DCR-DA
1 ® DCR 0459-DA 25(1) 17,5 0,55 0,5 L 03418 .
- - -
v Performance curve | Performance details Code number selection >
“ DCR 0489-DA
Suction line (Dry expansion system. R404A. Burnout filter)
0,30
0,80
DCR housing with exchangeable DA-burn-out fiter insert = i
to remove acid after compressor motor burnout, z "
30% Molecular sieve, = 060
70% activated aluminia oxid. g o P
g L 4
5 0,50
£
T o0s0
§ o3
= 020
0,10
.00
0,0 0,5 1,0 1,5 2,0 4,0 45 5,0 55

2,5 3,0
Cooling capacity [TR]

Cooling capacity: 4,2652 TR Healing capacity: 62,827 kBTU/h  Mass flow inline: 14,208 lbjmin  Pressure drop: 0,546 psi B
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You can also select the “Tools | Show operating conditions” menu and see the equivalent of
operating conditions in different unit systems:

File Options Tools About WBHESTHLEN Report  Bill of Materials [ Copy Selection [} Screen Dump
Burnout filter Show Operating Conditions Overview Iol\ar 1 +  New -
Products and Refrigerants Overview -
System: | Dry conditions:
Capacity: Evaporation: Condensation: Additional
Click on di to select line:
con diagram to sslectine Cooling capadty: s~ 15,00 kw Dew point temperature: ~  -15,0 °C Dew point temperature: ~ 20,0 °C Dische
Selected line: Suction line
Mass flow in ling: 386,7 ka/h Useful superheat: 80K Subcooling: 20K
Heating capacity: 18,41 kW Additional superheat: 0 K Additional subcooling: 0K
Operating conditions overview
Selection| Value Current  American International SI
Press| System: Dry Dry Dry Dry
® veloe| Line Suctionline|  Suction line Suctionline | Suction line
Refrigerant R404A R404A R404A R404A
el
Sucton e Cooling capacity: 15,00 kw 4,265TR 15,00 kw 15000 W 3
Selection;|
Heating capacity: 18,41kW| 62,83kBTU/h 18,41 kw 18410W
Selected = it ~
Refrigerant: R404A ol =5 Mass flow in line: 386,7kg/h| 14,21 lbjmin 386,7kgh  0,1074kgfs [=
. . |© | Evaporating temperature: -15,0 °C 5,0 °F -15,0 °C 258K | ¥
Connections: Al ¥ |
@] Evaporating pressure: 3,642 bar 52,82 psi 3,6492bar 364200 Pa v
Product families
® | Useful superheat: 8,0K 14,4 F 8,0K 8,0K v
DAS
ean @) | Additional superheat: 0K 0 oK ok | ¥
@) | Total superheat: 8,0K 14,4 °F 80K 0K | ¥ w
",‘F’: Suction temperature: -7,0 °C 19,4 F -7,0 °C 266 K
v performa Discharge temperature: 38,8 °C 103,9 °F 39,9 °C 313K
u Condensing temperature: 20,0°C 8,0 F 20,0 °C 293K’
Condensing pressure: 10,89 bar 157,9 psi 10,89 bar 1089000 Pa frnout filter)
0,0
Subcooling: 2,0K 3,6 °F 2,0K 2,0K
0,4
''| Additional subcooling: 0K 0F 0K 0K
0,(
DCR. housing with exchangeable DA-burn-out filter insert = | Total subcooling: 20K 16 20K 20K
to remove add after compressor motor burnout. 5 0,
30% Molecular sieve. 5 ot Liguid temperature: 17,6 °C 63,6 °F 17,6 °C 291K
70% activated aluminia oxid, 2
3 0,035
a
£ 0,030
5
@ 0,025
5
& 0,020
2
Z 0,015
0,010
0,005
0,000
0 2 4 6 8 10 12 14 16 18 20
Coaling capacity [kWw]
Cooling capacity: 15,000 kW  Heating capadty: 18,413kW  Mass flowinline: 386,68 kg/h  Pressure drop: 0,0377 bar E)

21 Customization — change application

Coolselector®2 allows you to customize your product view to either ‘all applications’,
‘commercial applications’ or ‘industrial applications’ respectively.

You can set the preferred application to e.g. commercial applications in “Options | Preferences
Commercial applications”:

£ Coolselector? - Simpleselection.csprj

File Options Tools About S e Report Bill of Materials

Bu Preferences » All applications
Units ¥« Commercial applications

User, Language and Country... Industrial applications

Style... Edit preferences...

You will notice that following this change, the “new” tab interface has changed in the order as
well as the available options. This is to provide a better overview for you.

You can see that, following the change to ‘commercial applications’, some of the options which
are more specific to industrial applications such as “ICF valve station” are now no longer part of
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the “new” tab interface:

£? Coolselector2 - SimpleSelection.cspri

File Options Tools About Report  Bill of Materials

Burnout filter 1 Line 1 Compressors 1

COMMERCIAL APPLICATIONS

2

COMPRESSORS AND CONDENSING UNITS

Q

VALVES AND LINE COMPONENTS

¥

ELECTRONIC CONTROLS

888

SENSORS AND SWITCHES

GloRXe

COMPONENTS IN SERIES

<<

Case controller 1

=+ New

$ Control and regulating valves

‘_‘l' Solenoid valves

i’g Check valves

Stop and shut off valves

Water valves

4

? Electronic expansion valves
i
—
[ B
-7 Thermostatic expansion valves

Transcritical high pressure
valves

Transcritical gas bypass valves

Multi ejectors

w B Fiter driers
-’ Burnout filters
% Sight glasses
& =
® Piping
_— Internal heat exchangers

22 Customization — columns in selection table

You can modify which columns you see in your selection table and change the order for the
calculations and selections made in the “Valve and Line Components” option as well as
“Compressors”. To do so, right click on the table header and select “Manage Columns...”. This is
step 1 and 2 in the following snippet:

Selection: VIZ121-6, R4OSA - 4110 rpm

Setected ol
) T
® Sge
® snge 0w
® Snge o
® F "
® E 0
® Snge  RaM
® J Sngie 44 Varable
@ VIzTizIG Recpracating Snge  AMAA  Varables ¥ ::’:""”‘0
® s Recprocatng sogde RN veebex v curent
Frecuency
 Fomes supsly
Perormance  Emlope | Perfomance detads | Informaten VMo fom

Evaporating tenperatire stap:

T et
SAK  Condensing tenperature step: 50 K (—
o m rpecton
¥iud
35 Economaze load
T vap outiet

8,218
5,067

Ty

7,9%
8,525
9.155

Cooling capacity (kW]

580 - 400V {415V) 3ph*
380900V (415V) 30h"

Cooling capacty [l]
Fower corsumoton ]
Heating capacity J#] 30
carent (4
cop W =
[P —— =
T
§is
gu
s
o
s
-35 -30

-15 -10
Evaparating temperature [+C]

jensing
temperatures
— w0
25,0%C
— 30
— 3509
400 °C
45,0 7¢
50,0 %C
s5,09C
0,0 ¢

1. To remove the columns e.g. after the “Mass flow”, you can simply uncheck them in
the list as shown by step 3.
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2.

To replace “Heating” with “COP cooling”, you should click on Heating and then click
on the top arrow as shown by steps 4 and 5.

Then you can click OK to update the table. Coolselector®2 will remember your
modifications next time you run it and you can always go back to the default table by

clicking on default in “Manage Columns...”:

Selection: VTZ121-G, R404A - 4110 rpm

Selected  Model

Pe@@@®@®®®00000

23 Customization — user interface

MLZ049T4
MLZD4ET4
MLED4ST4A
MLED4ST4A
VTzZ086-G
VIZ1216
VTZ121G
21216
\TZ2121-G
\T2121-G
VTZ121G
VZ121G
vZ1216

Technology

Sarol
Sarol
Sarol
scrol
Recprocating
Recprocating
Recprocating
Recprocating
Redprocating
Redprocating
Recprocating
Recprocating

Reciorocatina

Configuration Refrigerant Capacity contrel Speed [rpm]  Cooing kW]  Heating [kKW]  COP cosling [Wj\W] COP heating [WAW] Power W] - Current [4]

Single!
Single!
Single!
sige
Sngle
Sigle
Sngle:
Singie!
Single!
Single:
sngle
Sngle

Sindle.

RAD4A
RAD4A
RAD4A
RAD4A

Fixed speed
Fixed speed
Fixed speed
Fixed speed
Varizble speed
Varizble speed
Varizble speed
Variable speed
Variable speed
Variable speed
variable speed
Variable speed

Varizble soeed

2600
2500
2500
2500

12,77
12,77
12,77
12,77
14,90
15,00
6,343
7,473
8,601,
9,727
10,85
11,97
13.10

15,66
15,66
15,66
15,66
19,14
20,28
8,984
5,578
11,48
13,00
14,52
16,06
17.60

442
442
442
4,42
2,83
2,65
27
277
27
277
2,75
2,73
27

5,42
5,42
5,42
5,42
3,7
3,58
3,69
3,70
3,71
3,70
3,68
3,86
3.63

2,888
2,888
2,888
2,858
5,095
5,650
2,302
2,694
3,098
3,516
3,94
4,389
2385

7,468
7,468
7,463
7,468
8,218
0,067
4,225
4,854
5,483
6,112
6,740
7,369
7.8

Frequency [Hz]
50
50

Power supply
380 - 400V (415 V)

380 - 400V (415 V) 3 ph*
380 - 400V (415 1) 3 ph~
380-400V (415 V) 3ph*
380 - 401 )3ph=

Mass flow [ka/h]  Match

3293 A
3293 ||

Coolselector®2 allows you to resize different segments or minimize the segments to see the
information more clearly. Coolselector®2 will remember previous modifications, but sizes will
reset to default when you start Coolselector®2 again.

1.

You can minimize the “Operating conditions” segment by clicking on the button at

VIZ121-G, R404A - 4110 rpm - Cooling capacity (kW]
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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:

Feps il of Matensis

nei  Compressend X Comamvolel hew

eom ew o

-
o s ey votage
Cormremer s
 acprocany Vs

Pt et e et
ee— —

e e
La—
et o

Comsmianass
Selction: VIZ121.G, #4O4A - 4110 o
St ol Tedwogy  Cohpen Seoman Caowotycrd Sored ] Goog ] Moy ] COP ok M) €08 b 1] Pomer Bo] GurentA] Ty . Somer s
s 0 vome e T L R w wn s R 1
@ mme Memwatg e AOM wekses 40 B@ D@ a8 . wm s © m-aov I 67 [150%]
i o oy g BeM wesemed B0 030 has m a# s »
* o ary  woe A wmeeswd 2 wm B w e
o oy e R wsemed 3w - n an s
o tecwary e A et o ) B 1w am em
. o ey e AUM wkemes @ b . m e e ) o
o e A weweed  x@ B0 A » W ae m »
o Seoaty e RO wwwewd B0 w2 W 2 WA e BT
o e Semoary  mwe  Rew ewewd  Gm 8w mn 22 e am e 0 w0 s 3o
0 vame L e ) w i am B -0y () 3
o oy g R ket W0 )y am B B am s o w0y 3wt
o Sworocerg ge RO Ve e W me me as e raw nw 0 mow .
o od  Gge AW Pedwed 3o e wy 4 sx as sws 02 w0v @30 30° 7.3 TG
e 3¢ Cown e
Cose capacty (k] VIZ121G, RADAA - 4110 rpm\ Cooling capacity (kW]
Poves crmsston ¥ )
g oty B4
»
et
o )
Yo tom bl

1o
porating tamperature (€]
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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

Contpuraton Regeraet Cipacaycnvel Spesa gl Cooeg D] Hesteg 4] COP coning [WIA] COPPestog [WW] Fomes [04] Cumest [ Frequency 4] Poer iy

P . » © i sms am
e mas s = sm
e . o s =
. n e s
o - 2m B m e
E o s am am
> - st @ o
s i un s am om
o = e 2 s e
snae ) s 2 e s oaem
W how wwkpss  om mw  m 2 = sms s
s ow mempes w0 me » @ 1 em
w0 - - = 2 am m
o s e = s
snge S o s ams
perormancn Enicupe | Pohiman s | imatin
ko 50k woen e
ool capucty 1] WTZ121G, RAGAA - 4110 rpm - Cooling capacity (kW1
=
Pommes csmpten (k]
[r—— =
0 -
Current (4] ~
coe L~
et
f——— -
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24 Customization - preferences

The settings we discuss in this part of the user guide do not need to be modified in most cases,
as we, in the Coolselector®2 team, constantly try to optimize the default preferences based on
our customer requirements.

To create custom preferences, use “Options | Preferences | Edit preferences...”:

£7 Coolselector? - SimpleSelection.csprj

File Options Tools About Report  Bill of Materials

Burn Preferences bW Al applications
_— Units ¥ Commercial applications
¥s
ik User, Language and Country... Industrial applications
i ,aC
Seler Style... Edit preferences...
J Mass flow in line: 386,

PN

You will see the “Preferences” window. On top you have the different preferences which are
customizable.

You can select “Dry expansion systems” among the options for the “Default system” and
add/remove options for your selection and calculations among the product pages as well as
control their sorting order within the interface:

Preferences [All applications] x

General Operating conditions  Valves and Line Components  Compressors and condensing units  Refrigerant equations Available preferences:
Defalt system: Name preferences:
# Dry expansion system h ﬁ
Flooded evaperator, pump drculation \ J

o bk g et
Commercial applications

O Transcritical booster system
Industrial applications

I
LI
|
T

Mote: Compressors and condensing units always use dry expansion system.
Product pages: New page:
W Valves and Line Components T +' | Show "Recent Projects™ panel
+' Components in series
Commercial Applications \b

Industrial Applications
+  Compressors and Condensing Units
+ Electronic Controls

Sensors and Switches

oK
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Next, you can go to the “Operating conditions” tab by clicking on the top bar and changing the
default operating conditions:

Preferences [All applications]

General Operating conditions  Valves and Line Components  Compressors and condensing units  Refrigerant equations Available preferences:

Operating conditions: Name preferences:

# Use default operating conditions each time Coolselector2 starts [ |

Use values from previous session as default when Coolselector2 starts

Subcritical systems  Transcritical systems  Hot gas defrost Commerdial applications
Industrial applications

Default operating conditions

Default refrigerant: Condensing unit ambient:
R404A i Ambient temperature: 32,0 °C
ling: 0K

| Al refrigerants for compressors and condensing units SbRg

Capadty:

Cooling capacity: v 15,00 kw ‘

Evaporation: Condensation:
Temperature: — -15,0 =C Bubble paint temperature: v 20,0 =¢ *—
Useful superheat: 80K Subcooling: 2,0 K
Additional superheat: 0K Additional subcooling: 0K
Additional: Pawer supply:
Circulation rate: 3,00 ®)50 Hz 60 Hz DC
DP pump: 2,000 bar Al =
Liquid height: 2,00 m = for dual frequency voltage

OK

You can also go to the “Valves and Line Components” tab and select the type of components you
would like to see for your selections/calculations and the families in each functionality, as well as
connection sizes and some more options:

Preferences [All applications]

General Operating conditions  Valves and Line Components  Compressors and condensing units  Refrigerant equations Available preferences:
Components  Advanced Name preferences:

Select the product families you want to indude in Coolselector2:

Select all Industrial components
tions.
Steel connections: Commercial applications
1 W Control and regulating valves Industrial applications
“ B Solenoid valves DIN-EN Butt weld
‘ B Check valves DIN-EN S5 Butt weld (stainless)
3 [m| Stop and shut off valves ANSI Butt weld
B v| water valves ANSI Socket weld
3| | Safety relief valves ANSI 55 Butt weld (stainless)
l] Electronic expansion valves i
[ +] Thermostatic expansion valves
l] Manual expansion valves it DIN-EN 55 (stainless)
[+ B Float expansion valves ANSL ANSIL S5 (stainless)
[+ Filters and strainers Copper connections:
" /| Filter driers +' | DIN-EN Soldering _
BHy] Burnaut iters ANSI Soldering
B3|« Sight glasses
u + | Internal heat exchangers Dipges pipe:
B3| Distributer /| DIN-EN -~ —
: M| Transcritical high pressure valves
H M| Transcritical gas bypass valves TCF Valve staton
l;l- Constant inlet pressure valves T e
[+ B Constant outlet pressure valves
E-|v| ConstantDP
BV Mt ejectors Product filters:

Incude discontinued products
Discontinued products will be shown in parenthesis

Performance curve and performance details

+ | Show Performance curve and Performance details

oK.

In the tab for compressors and condensing units, you will find the relevant settings for those
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:

Preferences [All applications]

General Operating conditions  Valves and Line Components Compressors and condensing units  Refrigerant equations Available preferences:

Selection limits Name preferences:

Display warning if capactity is less or larger than the following limits:

Lower limit: 90 % Show all models
:
Upper limit: 110 % @ show: Commerdial applications

Industrial applications

Include compressors and condensing units with envelope warnings in selection

Rating conditions:

Compressor rating conditions. ..

Condensing units rating conditions. ..

I Default Compressor Filters  Default Condensing Unit Filters  Economizer mnﬁgurahonl
Application:
+ | Refrigeration +' Heating
| Low temperature, LT
+' | Medium temperature, MT

| Air conditioning

Compressor types:
+ | Redprocating ' Scroll
+ | Fixed speed + | Fixed speed
+' | Variable speed + | Variable speed
Product filters:

+'| Indude manifold
Discontinued models

oK

If you click the “OK” button to apply your settings, Coolselector®2 will ask you to name your
preferences and save them. Coolselector®2 will keep the default settings intact so you can
always go back to the predefined preferences easily:

General Operating conditions  Valves and Line Components  Compressors and condensing units  Refrigerant equations Available preferences:

Selection limits Name preferences:
Display warning if capactity is less or larger than the following limits:

Lower limit: 90 % Show all models
- al applications |
Upper limit: 110 % ® Show: 15 ~ models Commercial applications
Industrial applications
Incude compressors and condensing units with envelope warnings in selection
Rating conditions:

Compressor rating conditions. .,

Condensing unite rating conditions. ..

Default Compressor Filters  Default Condensing Unit Filters  Econgmizercomfigaretion

Application: Mame preferences

+ | Refrigeration + | Heating

L Marne |S|mpleSeIechonPrefereﬂces h |
| Medium temperature, MT

+ | Air conditioning

Compressor types:
+' | Reciprocating | scroll
+ Fixed speed | Fixed speed
+ Variable speed + | Variable speed
Product filters:

+ | Include manifold
Discontinued models
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Next time you open Coolselector®2, it will keep your preferences and you can see that in
the list of the preferences. You can come back to this menu and edit, rename or delete
your preferences at any time.

£7 Coolselector? - SimpleSelection.csprj

Eile Options Tools About EESILGE  Report  Bill of Materials

BL Preferences » All applications
Units 4 Commercial applications
vah . —_—
User, Language and Country... Industrial applications

| v SimpleSelectionPreferences

Edit preferences...
E"ﬂ Control and .

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

Style..

VAL AR L coMPORTITS Recent Projects

g J}- R § e PN B o e

> =
e P B hermmstne expanson s s s
comnons wo cmegare s
O F o~ o - =
e

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

25 Advanced settings — 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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The default values for the calculations can be changed in “Valves and Line Components |
Advanced | Default values” in the preferences window:

Preferences [SimpleSelectionPreferences]

General

Operating conditions

Components | Advanced
Please note:

Valves and Line Components | Compressors and condensing units  Refrigerant equations

Changing advanced values below is for experts only and may result in unpredictable results.
Any changes are at your own responsibility,

| Calculation limits  Selection criteria  Additional

Manual and electronic control valves:

Default opening degree: 80 %
ICF Control valve modules:
Default opening degree: 70 %
Pipes:
Default length: h
Default roughness:
Steel pipes: Stainless steel pipes: Copper pipes:
45 um 30 um 1,5 pm

Mechanical control valves:

Default offset:

Expansion valve load percentage selection criteria:

Electronic expansion valves:
Thermastatic expansion valve:
Manual expansion valves:

Float expansion valves:

0,600 bar

80 °%
100 %
80 %

80 %

Available preferences:
Mame preferences:
SimpleSelectionPreferences

Add preferences

All applications
Commerdial applications

Industrial EEIG‘]GHS

The selection criteria for all the components supported by Coolselector®2 can be found in
“Valves and Line Components | Advanced | Selection critera”:

Preferences [SimpleSelectionPreferences]

General

Operating conditions

Components  Advanced

Please note:

Changing advanced values below is for experts only ar

Any changes are at your own responsibility.

Default values

Subcritical systems

Default selection ariteria  Default velociies

Component

Control and regulating valves

Calculation limits  Selection criteria  Additional

Transcritical systems

Discharge line

Pressure drop

Liquid fine

Pressure drop

Valves and Line Components  Compressors and condensing units  Refrigerant equations

v result in unpredictable results,

Default saturation temperature drops

Liquid line after expansion valve

Pressure drop

Solenoid valves Pressure drop Welodty Velocity
Check valves Velocity Welodty Velocity
Stop and shut off valves Velocity Welodty Velocity
Expansion valves Load Load Load

Constant pressure valves Load Load Load

Filters and strainers Velodity Velodty Velodty
Filter driers 5 Velodty Velodty
Burnout filters - Velodity velodty
Sight glasses - Velodity velodty
Steel pipes Velocity Velodity velocty
Steel fitings Velocity Velodity velodty
Copper pipes Samraﬁon temperature drop | Velodity
Copper fittings Velocity Velodity Velodty
ICF valve station Velocity Welodity Velodty

Suction line
Pressure drop
Pressure drop
Velocity
Velocity

Load

Load

Velodity
Velodity
Velocity
Velocity
Velocity
Velocity
Saturation tempe
Velocity
Velocity

Available preferences:
Mame preferences:
SimpleSelectionPreferences
Add preferences
All applications
Commerdal applications

Industrial applications
SimpleSelectionPreferences

Rename preferences. ..

Delete preferences. ..

CK
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26 Advanced settings — custom unit system

To create a custom unit system, you need to go to “Options | Units | Custom...”. Then you will
find the unit used for each of the default unit systems and you can create your own:

Units [American]

Selected units: Available unit sets:
MName unit set:
TEMPErAtUre. .. vvvvverieissssennsrnnnnnnnnd 7] degree Fahrenheit ~
Temperature difference.................; [°F] degree Fahrenheit ~
PIESSUIEL 414 vvveveiisinsrsnsnsnnnnnnennn | [PSI] Pound-force per square inch ~ o
International
Pressure difference, :  [psi] Pound-force per square inch ~ American

Saturation temperature drop.. [=F/ft] Fahrenheit per foot ~

Cooling capacity. o [RW] Kilowatt ~

Heating capadty

Mass flow.

. [BTU/] British thermal unit per hour
[kBTU/h] Kilo British thermal unit per hour

. [BTU/s] British thermal unit per second
** [TR] Ton of refrigeration

. [keal/H] Kilocalorie per haur

e

¢ [ft] Feet ~

: [in] Inches ~

:  [ftfs] Foot per second e

.+ [bfft~3] Pound per cubic foot ~

Specific volume, .+ [ft"~3/b] Cubic foot per pound ~
Specific entropy ¢ [BTU/(b-=F)] British thermal unit per pound degree Fahrenheit ~
Spedific enthalpy......vvvveviniiiennnent [BTU/IB] British thermal unit per pound ~
Spedific heat capacity...................: [BTU/(b*°F)] British thermal unit per pound degree Fahrenheit ~
VOIUME. .. oeivevieeeeece e eeveiineeeenennnt [US gal] Fluid gallons ~
:+ [ft~7] Square feet e

. [rpm] Revolution per minute v ow

By clicking OK, you will be 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 preferences.
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