ENGINEERING
TOMORROW

201806-04| Version 3.00

Coolselector®2 txercises
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1 Introduction

This document contains a number of exercises designéurmduce you to Coolselector®2 and
take you through thecapabilities of the softwardn these exercisesve will try to cover both

the general aspects of Coolselector®2 atsh some of thenore challengng procedures where
you should take extra care whelesigning your system.

The exercises in this document are not meant as a design guide. The exercises are designed for
the sole purpose of taking you through the features of Coolselector®2. Please also read and
accept the Endliser license agreement the nextchapter before continuing with the exercises.

The document is structured so that each exercise is followeddmssiblesolution.

Coolselector®?2 is designed so that it provides an optimized interface based on the application,
user preferences ande type of componentgouwant to calculate/select. Hence,aahave tried

to split the exercises into tleemain Coolselector®2 functionalitiesxd cover the general

aspects in the first chapter.

The exercises are divided ingeneral information and basiselection, smmercial applications,
industrial applications, h i  { Scanip®ssors andinally, condensingunits; where each
section is designed by an experiendeanfossexpert in the specific functionalityysers coming
from thevarious application areas woulenefit from the exercises in othdunctionality areas,
despite the differences in the system setups, refrigerants, or other paramekais isincethe
selection methods are similaandthe notes fromdifferent expertsprovide a more
comprehensive understandirand cover more fine tipsall ofwhich can help you teeachthe
best results

All units used in this document aigternationalunits. Coolselector®2 supports many different
units and supports switching baakdforth between the units in an easy way, so you should be
able to go through the exercises using your preferred units.
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2 Coolselector®2end userlicenseagreementanddisclaimer

Please review below terms and conditions a@audept them before proceedingitlv the
exercises.

1. License

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

Upon acceptance of this Agreement Danfoss grants You a limiteegxabasive, non

transferable, royaltyfree, worldwide license ("Licen$eto install and use th€oolselector®2
("Application"),for User's us@n any device that User owns or controls. The License is granted
subject to User's compliance with the following:

a) The terms of this Agreement
b) Danfoss Terms of Use (availablevatw.Danfoss.com
c) Danfoss Privacy Policy (available at www.Danfoss.com)

2. Proprietaryights

This License and the Application contains proprietary information which is owned by Danfoss
and protected by applicable intellectual property rights. Except as expressly permitted herein,
such Danfoss information herein may not

i. be used for any purpose exat in compliance with this Agreement,
ii. be copied or reproduced in any form, or
iii.  be modified, rented, leased, sold, distributed or exploitetnmercially

Danfoss reserves the right to change, suspend, remove or disable User's access at any time
without notice. The Danfoss name, Danfoss logo and other Danfoss trademarks, graphics and
logos are trademarks or registered trademarks of Danfoss or its affiliated companies. User is
granted no right or license with respect to such trademarks.

3. Thirdparty componeris

The Application may include certain third party software components ("Third Party
Components") including open source and free software components, each of which has its own
copyright and its own license conditions ("Third Party License"). A list ofl@ttSoftware
Components and their respective licenses can be found in the third_party licenses.txt file.

To the extent any Third Party License grants the User rights to use, copy or modify the Open
Source Component that are broader or narrower than tights granted in this Agreement, then
such rights shall take precedence over the rights and restrictions granted in this Agreement
solely for such Third Party Components.

4. Disclaimer ofvarranty

This License is provided on an "as is" and "as availab$s fma the intended purposes as
determined by Danfoss only and any use hereof is at User's sole risk. The Application and results
and information generated thereby cannstibstitute technical advice but mulse verified by

the User, they are not promisesd should not be relied on as accurate data or analyses.
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Danfoss disclaims all warranties and conditions regarding the Application, whether express,
implied, or statutory, including, but not limited to, conditions of merchantability, satisfactory
guality, fitness for a particular purpose, accuracy and4ifningement of third parties' rights.
Danfoss does not warrant that the Application will meet your requirements or that the
operation hereof will be uninterrupted or errdree.

5. Limitation ofiability

To the extent not prohibited by law, in no event shall Danfoss be liable for any direct, special,
indirect or consequential damages, whatsoever, including, without limitation, damage to
property, damages for loss of savings or profits, or loss of d&agrout of any use of the
Application.

6. Miscellaneous
The License shall automatically terminate upon User's breach of any of the terms of this
Agreement. Danfoss may terminate the License at its sole discretion without prior notice.

This Agreement anthe License is subject to the substantive law of Denmark. Any dispute
arising out of or in connection with this Agreement shall be submitted to the exclusive
jurisdiction of the courts in Denmark.

App License Terms, 2008
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3 Generainformationandbasic selection

Exercise 3.1 Installingandsetting up Coolselector®2

a) We need to get Coolselector®2 up and runningif have not done salready. You can
download andnstall Coolselector®®om http://coolselector.danfoss.com

b} Checkf there are any updates available fGoolselector&?2
c) Change the country and language based on your preferences:

1. Noted KS GeLIS 2F O2YLRyYySyila &2dz Oy &St SOod
page.Then change the Country to USK your country is USA, change it for
example Denmark)
2. 1 +@S GKS @At oftS O02YLRyYySyia Ay azxzlf @dSa
3.  Change you€Country back (or select to show all products)

d) Whatwasthe last change in this release @bolselector&?2


http://coolselector.danfoss.com/
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Solution 3.1 Installing andetting up Coolselecta®2
a) You can download andstall Coolselector®®om http://coolselector.danfoss.com

byD2 (2 GKSLIRI®&aA YSydzy
ntitled.csprj

About | BEEEaGGEN  Report  Bill of

i Mews...
Coolselector? On YouTube 3
- Coolselector? On Youku 3

Coolselector? Survey...

~n

Updates...

aat

About Coolselectar?...

Once you see th¥pdates scree@ Of A O1 2y GKS a4/ KSO1 F2NI yS¢g O

Automatic Updates

v {Automatically chedk for new versions of Coolselector2: ‘

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

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

G Check for new version... . Status

Email Updates

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

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

Manual Updates

You can also chedk for new versions manually by visiting the Coolselector2 website;
http: f/coolselector.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 comppaijcies), it is
possible to subzibe to an email servigavhich will notify you whenever a new version is
released.

Once you have clicked the buttp@oolselector®gill notify you if there is a newer
version available. If that is the case, you can install the new version directlyfeom
prompt.
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c) You can set thereferences fothe countryand
language i h LJGA 2y & p | AaSNE
menu As anexample for this exercise,qu can Preferences / 4

Options | Tools About | BEEE=iLGEN R

NE €

OKI y3aS @&2dzNJ 02dzy i NB Units b

User, Language and Country...

Style...

Fromthe dropdowpd S &2 dzNJ O2dzy iNE G2 W! yAGSR {GFGSac

User, Language and Country x

Default name used in reparts:

MName:

Language and Country:

Changing language will require a restart of Coolselector2. ..

Language: |English {United States) e |

g — |
Show 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

G+l f@Sa YR [AYS /2YLRYySyilaé¢ KIF@S OKFy3aSRo
NB f A S F¢ th@ledsah Beinghat Danfoss does not sell safety valves for the US market

(this might change in the future).

The important thing to note here is th&@oolselector®@ill use your country 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).
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Country = Denmark (or any other EU country as an example):
g Electranic expansion v

1.
1

VALVES AND LINE COMPONENTS
D ﬂ & Control and Regulating valves
>
-——
I —
Thermostatic expansion

COMPOMENTS IM SERIES
[ ] [ ] %‘I i"‘ Solencid valves
- = -

: -

COMMERCIAL APPLICATIONS
ﬂ a rﬂ Check valves ‘
b Float expansion vah

INDUSTRIAL APPLICATIONS
f % Stop and shut off valves

[

COMPRESSORS AND COMDENSING UMITS
ICF Valve station

= i b

ELECTRONIC CONTROLS
Safety relief valves

SENSORS AMD SWITCHES
Water valves

OO~

Country =United Staes:
; : Electronic expansion v

VALVES AND LINE COMPONENTS
& _& Control and Regulating valves :
-

I —
_.! = Thermostatic expansion

COMPONENTS IN SERIES
[ ] [ ] %‘ i"‘ Solencid valves
A [ i ) '

i

COMMERCIAL APPLICATIONS
ﬂ a rg Check valves ‘
b Float expansion val

INDUSTRIAL APPLICATIONS
ﬁ % Stop and shut off valves

Manual expansion val

Transcritical high pres
valves

Transcritical gas bypass

" ~..;"" Multi Ejectors

1

11

2.

Manual expansion val

COMPRESSORS AND CONDENSING UNITS
O ICF Valve station E % Transaritical high pres
valves
ELECTRONIC CONTROLS -
- Water valves E % Transcritical gas bypass
g
- i Multi Ejectors
-

SENSORS AMD SWITCHES
® @ —-a_ o
3. Donot forget to revertback to your preferredettings
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d) Toseethe latest changes iGoolselector@®2 I 2 {2 | Mo Cablsete@onii
menu andclick onthe <Changelog> button:

GINEERING
TOMORROW

Coolselector®2

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

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 4/5 orits
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 contralled by Danfoss A/S whether by shares
or voting rights,

Upon acceptangllof this Agreement Danfoss grants You a limited, non-exclusive, non-transferable, royalty-
free, worldwildlicense ["License”) to install and use the Coolselector®2 ["Application”), for User's use on

Changelog

Changelag
Version 2.2.6.350
Bas detector selection included
Translation without restart added (but new project is required)
Version 2.2.5.328
Case controller selection included
1P ejector included
Parts program for REC, CHV, SCA, SVA included
Mid-point i i in
for condensing units with refrigersnt blends
Included lection in
Rdded quelity as deteiled ocutput for ejectors
Fixed bug displaying peformance curve instead of code numbers using Commercial preferences
Fixed bug when closing a page right after saturasion property was changed
Fixed issue calculating close to the crivical point for COZ
Versicn 2.2.4.33€
Allowed larger dimensions in Cold room applicaticn
Removed "Manifold" cption from compressor filters
Fixed display error when losding saved ICF in hotgas
Fixed error when exporting BOM to RTF format
Versien 2.2.3.326
Changed default selection criteria for copper pipes to velocity for transcrivical systems
ZcoDesign 2018 criseria for condensing units added
Fixed erzor message when all mass flow were 0 for tramscritical systems
Fixed bug showing wromg detailed results for speed controlled condensing units,
when unit was selcted more than cnce
Fixed not-velid-module message for old project files with ICK
Fixed not-in-datsbase-bug sometimes occuring when loading ICF
(bug will still occur, but dissapear when saving old project)
Versien 2.2.2.321
Reciprocating compressors are mow back in Coolselector2.
Wernings for modules in ICF are brought forwerd in line calculations
Bug fix: when LT line in © ticel system is selected and LT = 0 ki entezed

~

caleulation

7 PN

1 | RS A& & KBS yidzoR A YeledsBsNJ Yy S ¢ LINE RdzO

O

lfazz OKS
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In the followingpart of thissection we will go throughcreating a projecin which we try

selection and calculatiofor a few components imvery simplified refrigeration cyclas it can

be seen in thdollowing graphand propertiessnippet Following thisye will discusshow to

customiz the projectwith your own name, how to get bill of materialead how to generate a

report for this projectMake sure your preferenceshoiceis set to all applicatioh Ay QhLIGA 2y a
Preferenceg ! f £ | LILIefor® yoii sta2t thé eéxercises

Operating conditions:
Capacity: Evaporation: Condensation: Additional:

Cooling capadity: o 15,00 kw Dew point temperature: ~  -15,0 =C Dew point temperature: w200 =C Discharge temperature:
Masg flow in line: 386,7ka/h Useful superheat: 80 K Subcooling: 2,0 K

Heating capadity: 18,41 kw Additional superheat: 0K Additional subcoaling: 0K

System Propertied

T
> |

1
DCRDA
Speed 12+3 m/s

-T- Refrigerant R404A —4
Evaporator 9 Condenser

<« <«
Copper DINEN 1 m AKV Copper DINEN 10 m
Speed 15+3 m/s Load 80% Speed 0,9+0,2 m/s

Cycle Diagram.

Exercise 3.2 Starting anew projectandbasiccomponentselection
Using information irBystem Propertie$ and Cycle Diagrart:

a) StartCoolselector®and thenin the option for &Valves and Line Componeéttart
selectnga DCADA burnout filter for the suction ling a dry systemwith the default
operating conditionsWhat is the Coolselector®2 suggestion?

b} Now, first change the refrigerarto R404A Thenin three stepschange thecapacity,
evaporator dewpoint temperature and condenser dew point temperature to those
shown in the abovenippet Explainthe effect ofeach step on thesuggestion

c) Can you explain the usagetbk different segments of the screen?

d) How can you check the calculations done for the cycle and see calculation details for the
selectedcomponen®

e} Save your project.

f) Now continue the selection for the components in the liquid lryecreating new tabs and
using theoptionfora + I £ 3Sa | yR [ Ay S .Wiandadg0sdsylecar® a St SO
suggesfor each of the components?
g) Check fopossible warnings anithe calculatedinlet and outet resulisfor these
componentsls there any problem in the selection res@ts this as it was expectddr
the cycle diagram?

11
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Solution 3.2 Starting anew projectandbasiccomponentselection
a) OpenCoolselecto®2; you will find thatthel®2 A NI Y & dF Nia 2y GKS Gl
/| 2YLRYSyiaQd CNRY (KAa AONBSYys | Yhogs8 (KS
G. dzNy 2dzi FAEGSNRBE D

£¥ Coolselector2 - Untitled.cspri

File Options Tools About

VALVES AND LINE COMPONENTS

- - A
< % i Control and reguiating valves e ? Electronic expansion valves ‘ Filters and strainers
¢ &H e

COMPONENTS IN SERIES

D> ﬁ & .!: Solencid valves ﬂ_a ll—' = Thermostatic expansion valves v -ﬂ- Fiter driers

COMMERCIAL APPLICATIONS -

CI ‘ E’ﬂ Check valves ‘ Manual expansion valves -¢ Bumout fiters

INDUSTRIAL APPLICATIONS
.
f i, swoandshutoffvabes w Float expansion valves Sight gasses
COMPRESSORS AND CONDENSING UNITS l
- & 3
O‘ L vaive staton Transcrical high ressure ‘4‘ 4= eping
valves @ - .-
ELECTRONIC CONTROLS ¥ -
T §
A Safety relief valves ! Transaitical gas bypass valves _— Internal heat exchangers
SENSORS AND SWITCHES
@O~ o=
. Water valves ~ ﬂ;,‘: Mult ejectors
o

Coolselector®2 creates a dry system by default, select the suction line and then click on
the DCRDA in tke product families. You Wiee the list of valid products and the best one
matching the selection criteria

Burmout fiter 1 X +  New

System:  Dry . Gmerstng condisors:

Capaaty Evaooraen: Condancanion acduonst
Cick on dacram to seect e =

Codkng capacty: WOk Temperstre: WA Teswatre: . mo Dcharge temperatre
Selected line: Suction kne e

Mess fom i 1o el npshart: 80K suboog: 20k

Heatng capscry wsikw el sperbeat: 9K Addibonel subeaokng: ok
T ‘Selection iteria:
T [ .
T o velacry: 2,00 m

selcwd Tyoe s kin~3hl e barl
Refrigeran Risa
DcROSETON | 20
Comectons i ¥ O omoswros m
Prodhctfambes | x -
0as O oRowmOA | 3 1706 008 0.2 10,14 B3

O  omossoa 717 oom 02 0, LR
-
g’ \ Performance curve  performance detafs | Cod number selecton
s DCR 0489-DA

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

0,040
DCR housng with exchangeabie DA-urn-out fiter insert

10 remave a0xd after canpressax motor bumout.

0% Molecular sieve. 0,035
70% actvated ameia oxid,

0,030
% oo

o010

0,005

o 2 4 6 8 10

Cooling capacity: 10,000KN  Hesting capacity: 12,512k Mass fow inine: 224,93 kb Presmre drop: 0,0236 bar

Here you can also see the other parameters for the filtehe table such aghe acid
capacity as well ashe pressuredrop as a function othanging the cooling capacity and
keeping the other parameters constant.

12

Ao
H
H N



Coolselectar? Exercises

Dt

b) When youchangethe refrigerant, Coolselector®2 asks for a confirmatamnthis would

meancreatinga new selection procedure

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

Yes MNo

By clickingiYe<t, a new selection il be made. Notehat, the ®vaporation temperatur®
and®ondenser temperatur@re now changed t&¥ R $a@int temperatureQ This isince

R404A is a glidesfrigerant and hencd is required to have seference for the evaporator

and condenser temperatures.

The currensuggestioth & & 5 /5w émxpcotK A OK A & sugdeidnBandy

the exact same properties in the system running with R184s;is of course due to the

different properties of the two refrigerants.

Nowyou can proceed to changing tlsgstem poperties If you change them in the order

TNRY

mentioned in the exercise, theuggestiorwill consequentho S & 5/ wb ! FEMEN NATS / W

09695 ! ¢ YR &83/£w nnyd

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 maflew-rate as the cycle COP would be lower. Decreasing
the condensation temperature has the opposite effaghich is the cause of the changes

in the suggestion.

£7 Coolselector? - SimpleSelection.csprj

System:  Dry v Operating conditions:

File Qptions Tools About Report  Bill of Materials e (1] Copy Selection
Burnout filter 1 X +  New /o

- 0O x

1 Screen Dump

Capacity: Evaporation: Condensation: Additional
Click on diagram to select ine: Cooling capacity: v 15,00 kw Dew point temperature: +  -15,0 ¢ Dew point temperature: v M0 Dischz
Selected line: Suction line
Mass flow in ine: 385,7 kah Useful superheat: 80 K Subcooling: 2,0 K
Heating capadity: 18,41 kw Additional superheat: 0K Additional subcooling: 0K
Selection criteria:
Pressure drop: Saturation temperature drop:
) velocity: 12,00 mfs 01K
Suction line (Dry expansion system. R404A, Burnout filter) 2
Selection: DCR 0967-DA Mo code numbers selected
Selected  Type NS Kv[m~3h] DP[bar] DT sat[K] Velocity,in[m/s] Acd capadty [o] Result ~
Refrigerant: RA04A [ st |
® DCR0957DA : 20 11,28 0,088 0,5 15,49 53,3
. al .
Fennections: T 0 DCRO1447DA 20 12,94 0,051 0,4 15,49 79
Product families O DCRO489DA 25 1506 0,038 03 9,48 57|
DAS O DCR0969-DA 25 17,16 0,029 0,2 9,48 53,3 o
locron s} DCRO1449DA 25 17,17 0,029 0,2 9,48 79 .
& -
t w Performance curve | Performance detsils | Code number selection
'\ a DCR 0967-DA
Suction line (Dry expansion system. R404A. Burnout filter)
0,12
. ; 0,10
DCR housing with exchangeable DA-burn-out filter insert =
to remave add after compressor motor burnout. &
30% Molecular sieve. = oo
0% activated aluminia oxid g o
5
3
£ 0,06
S
g
5
2 0,04
2
=
0,02
0 2 4 s 8 10 12 14 16 18 20
Coaling capacity [kW]
Cooling capacity: 15,000kW  Heating capacity: 18,413kW  Mass flow inline: 386,68ka/h  Pressure drop: 0,0678 bar B

As you noticed, th€oolselector®2 suggestioan change andan veryeasily be affected

by the system properties.
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Coolselecta®?2 Exercises M

c) Once in thecalculation and selection interfacgou will find that the screen separated in
different segments:

1. SS3IYSyl demeéd tokheapplicationcriteria for your selection. These criteria
include but are nd exclusive tgsystemtype, line, refrigerant, connection type, and
product family.

2. Segmenth Hi€whereyou insert your system operating conditiqissich as cooling
capacity, evaporation and condensation temperatwaed useful superheatThese
operating conditions have significant impact on ttaculationsand a lack of due
care when filling them in might lead toapplicableresults. Whereas greaare has
been taken to set meaningful default conditions, there is no guarantee that these
will mirror the operating conditions for your system design.

3. {S3YSyl doé A prodicssBidctdh critdridor th@ sudgéstdro be
made in the next segentbased on youmputsin functionality criteria ad
operating conditions segments.

4. Insegmentds  éml fimd the selection table. In this area you will see tpgions
matching thefunctionalitycriteria and operating conditions that you specified
the selected familyC2 NJ S+ OK OF f Odzf I GA2y > /whicht AaSt SOG 2 NJ
remains highlighted in gredoased on your input ithe product selection criteria
input. The selection table also includes some of the most relevant information for
the product.

5. Insegmentbé T &2dz gAff FAYRaniKGrmadtisMdod e Yy OS RSO
chosenproduct from the previous segmenthis information updates as you choose
other products from the list. The next part thfis exercise gives some more
information about this segment.









































































































































































































































































































































































































































































































































































































