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Shark: application description and scope

Shark is technical software developed by Unilab for the design and the development of liquid coolers, heat
pumps and conditioners.

Shark is mainly a simulation program. Its aim is to allow the designer to specify the components of a unit,
specify the working thermal conditions and perform a simulation of the unit’s operating conditions. Once
the simulation is done, it allows the user to create performances tables and datasheet, calculate the ESEER
and IPLV of the unit, simulate its operation conditions at partialization and aggregate multiple units in a
series. Within Shark the libraries of exchangers, compressors and of any other component are easily
updatable: this guide will help the user in the data insertion and the calibration of them.

Starting Shark and program layout

First of all, we start the program by double clicking on its icon:

The main program’s window is arranged in three different parts.
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The top part contains the main tools:

&% Unilab Shark v 2.5 build {140829)

Files Modify  Archive management Utilities Languages License

L)

Cwerheating degrees (%

Subcoaling deqrees

Overheating degrees in this mark is referred to the evaporator (if
present). Condenser overheating will be requested during calculation.

Below, but on the left shoulder of the window, there’s the components :
. . Altemative
selection area (here on the right):

By clicking one of these icons, the corresponding component will be _
. Flotative
added to the project.

PLEASE NOTE:

Each icon represents a GROUP of components of the same type, not a
sole component.
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£Z UntitledProject3

Usually a unit in the design area looks like this:

GROUPS || € sitiow reguiation Disabled v 7 Parzialzation

| FE080-5D_.6N._[5]
* FE0BO-SD_6N._[5] *

103026_W_S 39T 4NR 4960A 2,1P 3BNC[2] 103026_W_S 3BT 5NR 4920A 2,1P 47HC[2]
Inlet air temperature (°C) 35,00 Inlet sir temperature (°C)

g w

4027101007

. . Fluid WATER

v
Fluid inlet temperature v 12,00
Fluid outlet temperature
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Performing the simulation

Air water chiller

For a better understanding of the main functionalities of the software Shark, let’s start with creating an Air
Water chiller project.

Creating a new project
Now we can create a blank project:

&% Unilab Shark v 2.5 build {140829)

Files Modify  Archive management  Utilities  Languages  License

Qpen Project Farm wizard
Save

Save As

Print project

Close all projects

Mew Project group
Open Project group
Sawe projeck group
Sawe project group as
Close project group

Add rultiple projects
Profie batch export

Exit
m | T

A new window will appear, that lets you load a project template. Select again “Create a new project”:

Please select how to create the projeck:

(#) Create a new blank project
") Create a project From the kemplate:

Select a project template:
_1.0.ir Water - Screew Compressors
_1P.ir Whaker - Scroll Compressors
_1CI053 Caontrol - Direct Expansion
=] Clnse Control - Waker
_1Water Wiater - Screew Compressors

- Shows wizard l [ o Ok ” ¥ cancel I
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Now click "OK" to continue:

A new blank project will appear:

[ Condensers 0N
[ tvaporatoe
[ wetercols .

R o
[ Fiydraulc Cireue o |3 3

(4580,2835) Price: 0,00 Weight: 0 Unilab sl - ¥ia Nino Bixio, 6 - 35131 Padova - Tel, 049 8763311

Now we should set the main settings of the project:

:aking deq
Subcooling degrees

(1 ref, ko evaporator
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Adding components to the unit
First click on the compressor in the left side of the program’s window:

Scroll

A new compressor group icon will be added to the project:

1 Compressor _

(8 >> Double click to insert a compressor << #A x 2 B

PLEASE NOTE:
Each icon represents a GROUP of components of the same type, not a single component. Multiple scroll
compressors for example, should be specified in the Quantity box, next to the model.

Now we should select the model of the compressor, just by doing a double click on the model field:
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Compressor

I8 ZF103KCE-TFD

ZPIGKSE-TEM [MC: 8,80 k]
ZP4ZKSE-TFM [NC: 10,40 kw]
ZPS4KSE-TEM [MC: 13,40 kw]
ZPEIKCE-TFD [MC: 15,10 kiw]
ZPETECE-TFD [NC: 16,50 kiw]
ZPTZKCE-TFD [NC: 17,60 kW]
ZPEIKCE-TFD [MC: 20,20 kw]
ZPROKCE-TFD [MC: 22,20 kiw]
FP10SKCE-TED [N 25,50 k']

After selecting the compressor model wanted, we should set the number of compressors in tandem of the
same type, by specifying its quantity in the field next to the model:

i Compressor

Yoroxcerm S K o
| XD

Let's now add the condenser of finned pack type:
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Finned pack.

A new condensers group will be added to the project:

Condenser #

Inlet air temperature (°C)

When we double click on the model field, we can see the following:

»» Double click to insert a coil <<

Standard

|jNew

Custaormer

As you can see the list of coils is empty. Let’s click on “"New” to add one.

PLEASE NOTE:

There’s a big difference in the Standard and Customer tabs shown here. Please refer to the section “The
two databases structure of Shark”. Please also note that coils from the Customer Archive can use only
geometries from the same corresponding database, and that is the same for Standard Archive.
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Let's now specify the coils parameters like the following:

Coil Data

Coil model '|5_3R_1.8Pa_R410a

Geomekry 072522 _C_5 4] Details
Finned length 1100,00 SN Height o 1200,00 ST

Fin spacing 1,8 Wl mm (7 Tubes per row 43,00

Murber of raws Mumber of circuits 2 Save

Fin material alurniniurm Tube matetial Coppet

Please note the geometry selection, which is loading from Customer database because we are adding this
coil into the Customer database:

Coil Data

coil model 'I5_3R_1.5Pa_R410a

Geometry Cuskarner Cietails

[ ACH
Finned length Y - DELTACOILS 1200,00 e

[ UNILAR
Fin SFI-EIIIiFII;I ﬁn?zﬁzz CC 48_,|:I|:|
ﬁ1 02519 C_5
ﬁ1 02522 C C
Fin material Alurninium ﬁ1 02522 C 35 ﬂ Exit
ﬁ1 02522 L_S

== "

Mumber of rows 1z Save

Once ready, click “Save” to continue.

Now let’s select the evaporator, which will be a plate heat exchanger. We will develop a new double circuit
unit, so we have to select a “2 circuits plate heat exchanger”:
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Finned pack.

Shell and tubes

Shel and tube [2 cincuits]

Shell and tube [3 circuits)

Plates [2 circuitz]

Shel and tube [4 cincuits]

Now a new plate evaporator (2 circuits) group will be added to the project:

.

Evaporator

I8 >> Double click to insert a plate exchanger << A x a1 ]
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In the usual model field, double click to select the model that we want for this project:

| Evaporaktor

N AC13000-46

Standard

—AC13000-38
7 AC13000-40
FACI3000-42
[ACT3000-44

AL 300045
7 AC1300050

~AC130D0-52
P & r13nnn..RA
Cuskomer

Let’s now add a fan to the project. We will use a monophase axial fan:

i

Monophaze dxial

A new fan group will be added to the design area:

»» Double click to insert a fan <<
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We double click to select the model, a Ziehl Abegg one:

FEOR0-4E_41_P

FEO35-4E_.2C, P
FEO35-4E_.2C. 5
FEO35-6E_.2C,_5
FEO40-4E_.2F,_P
FEO40-4E_2F._S
FEO40-5E_2C, P
FEO40-6E_.2C,_5
FEOS0-4E_4F._L
FEOS0-4E_.41._P

And we specify 3 fans for the same coil:

grecseecar B laxTa
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Linking components together

Now we should link the components together so that the program can understand how they are working.
This is simply obtained by dragging a line between the link boxes of the same colors, independently from
their position. The result should be like this:

3x FBO50-4E_.4l._P

2x U5_3R_1.BPa_R410a
Inlet sir temperature (°C)

2x ZP103KCE-TFD

AC130D0-46

Madle | Countercurrent

Fluict | WATER

| Fluid inlet temperature

Fluid outlet temperature

| Maximur capacity

The green links are for the refrigerant circuit, the blue links are for the water circuit, and the grey links are
for the air flow.

PLEASE NOTE:
For exchanger of multiple circuits, like the plate evaporator above, the number in the box represent the
circuit identification: 1 means circuit one, and 2 means circuits two. They shall never be linked like this:
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2x ZP103KCE-TFD

| |
{ ]
[T
[ |

2x ZP103KCE-TFD

1

AC130D0-46

fode

| Countercurrent W |

Fluicd | WATER

|Fluid inlet temperature - | | 12,00 |

Fluid outlet temperature 7,00

| Mazxirmurn capacity o |

This is wrong, because the program will misunderstand the circuiting of the unit.

Using Copy/Paste to shorten the process
Let's now duplicate the first circuit to create the second circuit, by using the Copy/Paste tool.

First we just draw a rectangular selection over the three components that we want to duplicate:

[sRoUPS || 9€ titons oguition Dinablert |57 Pordeaion ][ |

Inlet aif temperature (°C)

L
Flid | waTER v

[Fluid inlet temperature [ 1200 |

Fluic! outlet temperature 7,00

‘ WMaximum cay pacity
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Then we click on the “Modify” Menu, then “Copy”:

—
Maodify  Archive man:

Paste
Delete

Then we click on “Paste” on the same menu and we will get this result:

% 3x FBO50-3E_ 4. P

2x U5_3R_1.8Pa_R410a 2x U5_3R _1.8Pa_Ra10a
Inlet air temperature (°C) Inlet air temperature (°C)

g

9 WO 3x FBO50-4E_4l. P

E 2x ZP103KCE-TFD E 2x ZP10IKCE-TFD

AC130D0-46

Mode

| Countercurrent v |

Fluict | WATER v |

|F|uid inlet temperature £ | | 12,00 |

Fluid outlet tempersture 7,00

| Maximum capacity v |

PLEASE NOTE:
Sometimes the program will overlap the components and it will look like nothing happened. Please move

the components one by one manually to get result above.

Now we shall complete the circuiting like the follow:
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Wede i

3x FBO50-4E_.4l._P i W 3x FBO50-4E_.41. P

2x U5_3R_1.8Pa_R410a ST
.BPa a
Inlet air temperature (°C o N
P e Inlet sir temperature (°C)

2x ZP103KCE-TFD 2% ZP103KCE-TFD

AC130DQ-36

Made | Countercurrent w |

Fluid | WATER v |

|Fluid inlet temperature w | | 12,00 |

Fluid outlet temperature 7,00

| Maximum capacity w |

Performing calculation in chiller mode
First of all, we have to check the calculation options. Firstly that we have selected the whole unit
calculation mode:

HE

And the operation mode is set to “Chiller”:

Operation mode

[v Chiller

Heat Purmp
HP (Hydraulic Inwersion)

Now we shall check the exchanger’s fluids conditions.

First the condenser finned pack air inlet temperature, to be repeated for the two circuits:
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2x U5_3R_1.8Pa_R410a
Inlet air temperature (°C) 35,00

g

Then the fluid / calculation conditions for the evaporator (please note the Countercurrent mode is
selected):

AC130D0-46

Made | Caourtercurrent w |

Fluict | WATER

|Fluid inlet temperature - | | 12,00 |

Fluid outlet temperature 7,00

| Mazxirmurn capaciky b |

PLEASE NOTE:
The field “"Maximum capacity/Capacity compatible with the compressor” applies a specific method on the

calculation of plate heat exchangers, and may change drastically the results. It is not recommended to be
changed.

Finally we can click on the calculate button:

=l

— Calculate I—

Now the program will see the variables that we specified, and the ones that are missing, and will show
small input windows like the following for us to specify the missing parameters:
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3x FB050-4E_41. P
Wl 3x FB050-4E_dl._P

2x U5_3R_1.8Pa_R410a 2x U5_3R_1.8Pa_R410a
Iniet air temperature (°C) Inlet sir temperature (°C)

ing d 2500 |3
2x ZP103KCE-TFD

‘ Calculation in progress...

Mace ‘ Countercurrent v |

Fuid - waTer ~|

|Fluid inlet temperature v | | 12,00 |

Fluicl outlet tempersture 7,00

| Maximum capacity v |

The first is to specify the overheating degrees on the condenser:

Calculation data

The second to specify the fan selected voltage and if we want we can add some pressure drop to be
considered:

Calculation data

Yoltage:

Additional Pr. Drps,

Additional pressure drops can be used to specify the pressure drop of the grid, and the Available static
pressure drop is to specify a requested ESP.
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Then when the input parameter of the first circuit is all set, the program will require the parameters of the
second circuit too:

3x FB050-4E_41._P
3x FB050-4E _.

2x U5_3R_1.8Pa_R410a 2x U5_3R_1.8Pa_R410a
Inlet air temperature (°C) Inlet air temperature (°C)

Calculation data

2x ZP103KCE-TFD

Calculation in progress...

AC130DQ-46

Mode

| Countercurrent

Fluicl | WATER

| Fluid inlet temperature

Fluid outlet tempersture

| Maximum capacity

Calculation Data

= Refrigeration circuit global
ooling Caparity:

ot Capacty:

bs. compressors capacity

3% FROS0-0€ I P s fans capecty

kel absorbed copacity

2xUs_3R_1.8Pa_R#10a 2xU5_3R_1.87a_Ré10a
Inlet ai temperature (°C) Inlet s temperature (°C)

Condensing Temperature:
ooling Caparity:

g ot Capacty:
bs. conpressors capacky
bs. fans capacity

Menaphase Aviel
fonaphase Al T otal sbsorbed capaty

EER Compressors

®

®

2x ZP103KCE-TFD

®

Mulicurve with voliage selector

®

Mullicurve EC by RPM

®

Flid WATER v
Centrifugal [belt-pulley] Fluid inlet temperature v

m Fluic outlet temper sture

Centifugal (drectly coupled) Maginum capacy v

aQ

Evaporator Fhid Flow:

Airfiter

Real Evaporator Fluid Flow:
Evaporator's Fluid Fress. Drp:
Real Evaporstor's Flid Press. Drp:
Refrigerant Pr. Drops

[ Hydraulic Circuit = |[E3] ;

(18345,3640) Frice: 0,00 Weight: 0 Unilab sl - ¥ia Nino Bixio, & - 35131 Padova - Tel, 099 6763311
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Here's the list in details:

Calculation Data

= Refrigeration circuit global
Cooling Capacity:

Total Capacity:

Abs, compressors capacity

#bs, fans capaciky

Total absorbed capacity

EER. Compressors

EER. Fans

EER. Total
Refrigeration circuit - side 1
Evaporating Temper ature:

Condensing Temperature:

Cooling Capacity:

Total Capacity:

#bs, compressors capacity

#bs, Fans capaciky

Total absorbed capacity

EER Compressors

EER Fans

EER Tatal
3% FBOS0-4E_.41_P
Prevalence

33

Bevail, Skakic Press, Drop:

1]

Bbsorbed Capacity:

1,62

Max Absorbed Current - Tokal

0,72

Selected Tension

230

Marninal RPM
2% U5_3R_1.8Pa_R410a
Condenser &ir Flow:

1240

19500,535

Condenset's Fluid Press, Drp:

37,45

Condenset's Air Press, Drp:
= == Single exchanger data
Cuklet air kemp, DB

33

43,25

Cuklet air kemp, WE

27,85

Cuklet rel, humiditsy

31,9

Bir Frankal welaciky

2,05

Refrigerant Flow

542,9

Refrigerant welacity (gas ph.)

2,89

Exchange surface

a1,96

Exchanger inkernal wolume

5,3

Wieight

24,63

Inlet manifald; 16:x1

Cuklet manifald; 16:x1
2 2% ZP103KCE-TFD

2595 | A

= AC130D0-46
Inlet Fluid temp.

12,00

e

Cklet Fluid kemp.

7,00

e

Evaporator Fluid Flow:

14,39

m3lh

The button above lets you export this table in the Clipboard (copy/paste into Excel for example).
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Performing calculation in heat pump mode
First of all, we have to check the calculation options. Firstly that we have selected the whole unit
calculation mode:

HE

And the operation mode is set to “Heat Pump”:

Operation mode
Chiller

|7 Heat Purmp
HP {Hydraulic Inversion)

I

When we change the operating mode in Heat Pump, the input parameters will be changed for each
exchanger. For example the air condenser (that now is working as an evaporator) will require:

2x U5_3R 1.8Pa_R410a

Inlet air temperature (°C) 7,00

Relative Humidity (%) 90,00

g

And the plate evaporator (that now is working as a condenser) will require:

AC130DQ-96

Mode | Cacurrent w |

Fluic ‘ WATER v |

‘Fluid inlet temperature v ‘ ‘ 35,00 |

Fluid outlet tempetature 40,00

| Maximurn capacity hd |

Please notice that the mode is now set to “Cocurrent”. Finally we can click on the calculate button:

B
— Calculate I—
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Woode dn llie

And the program will start to ask the missing parameters like for the chiller mode. The first is the
condenser:

Calculation data

Creerheating de ) 25,00 |4

| Fluid inlet temperature b | | 35,00 |

Fluict outlet tempersture 40,00

| Maximum capacity hd |

And finally the fans info:

Calculation data
‘olbage:
Additional Pr. Drps,

Availabl

@ (3x 1050331 P

[mus wmisrannee |
e o femperatuae (°C)
Faiie Hateay %) [oam |

Rt ity (4 :

gy

; x ZP1OIKEE TFD

20 ZP10IKCE- TFD
oo

W Conument

SISl

M waTER

e
]

=
¥

Fluid inlet temperature

[ ETT— [eoan |

7 (2[5

Masimm capacty

g
B
5
3

(|7 FE

aton's Fhue Frose.

e o
Evaperstors i ress. Drm:
LT nger dsta

5
2y

g2

HzE

(11355, 15 idab o7 - i N B, & 35131 Padova - Tel 043 8762311
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This is the table in detail:

Calculation Data

= Refrigeration circuit global
Coaling Caparcity:
Sensible Capacity:
Total Capacity:
Abs, compressors capacity
Abs. Fans capacity
Total absorbed capacity
COP Compressors
COP Fans
COP Total
Refrigeration circuit - side 1
Ewaporating Temperature:
Condensing Temperature:
Cooling Capacity:
Sensible Capacity:
Total Capacity:
Abs, compressors capacity
Abs. Fans capacity
Total absorbed capacity
COP Compressors
COP Fans
COP Total
3x FBOS50-4E_41. P
Prevalence 44
Avail, Static Press, Drop: 1]
Absorbed Capacity: 1,62
Max Absorbed Current - Tokal 0,72
Selected Tension 230
Morninal RPM 1240
AC130D0)-46
Inlet Fluid kemp. 35,00
Cutlet Fluid temp. 40,00
Condenser Fiuid Flow: 13,44
#Di# Density 993,05
#D# Specific Heat 4179
Real Condenser Fluid Flow: 13,44
Condenser's Fluid Press. Drp: 107,25
Real Condenset's Fluid Press. Drp: 107,25
Refrigerant Pr. Drops 1,02
== 5ingle exchanger data

= 2% ZP103KCE-TFD
Curent: | 501 [ 4|

= ZxU5_3R_1.8Pa_R410a
Evaparator Air Flov: 13962,62 | m3/h
Evaporator's Fluid Press, Drp: 62,79 kPa
Evaporator's Air Press. Drp: 44 Pa

B =2 Single exchanger data
Outlet air kemp. DE 2,99 e
Cutlet air kernp. 'WE 2,99 I
Outlet rel, humidity 100 %o
Sensible pwr [ Latent prr 0,64
Air Frontal velocity 2,00 /s
Refrigerant Flow 4473
Refrigerant velocity (gas ph.) 10,92 /s
Exchange surface 91,96 m2

Cuimbmmmme imbmerm =l imhiimes | =] Arm
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Performing partial calculation

To better analyze the calculation, Shark provides a tool to perform the calculation of a restricted number of
components.

For example, let's see the balance point between the fans and the coils. Click on the “Selection with
calculation” tool:

| k| *- Operation mode | B

———
Selection with calculation |_

Now we have to draw a selection rectangle around the components that we want to consider, in this case
the fan and the condensers:

[GROUPS |

—

R_1.8Pa_R410a

Inlet air temperature ("C)

Relative Humidity (9%

The program will ask for the missing values, showing eventually the results from the previous calculation:

Nl 3x FB050_4E_4._P

2xU5_3R_1.8Pa_R410a

Inlet air temperature (°C) 7,00

Relative Humidiy (%)
Calculation data

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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And it will perform the calculation and draw a chart of the balance point:

| T Ly | g Yu,uu

Wiarking Point of the Fan

Flovw resistance sir side Fan

(5] £ [43] m = [ui}
[ [ [ o} [ [}
L L L n . n

b
[
L

Preszure Drop / Prevalence (Pa)

15.000 16.000 17000 18.000 19.000 20,000 21.000
Air Flowe (m=h)

This can be applied to any combination of components connected together.

Completing the project with design details

Shark allows adding some details to complete the project design, like the designer name, the unit name
and the series name. To access this information, click on the Scroll icon on the toolbar:

Scroll

The following input form will appear in the design area, on the bottom:

Dezigner:

Apporved by

Begin date: 20112007 Release date:  20/11/2007

Maodel; 40Pz Rew.:

Series:

Mates g

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
www.unilab.eu — info@unilab.eu




‘UNILAB. __—
““I:| EATRSERCI .ﬁ.R Ap pl I ca tl o n M a n u a I Shark

- Page 29 of 184

Water / Water chiller with fluid hydraulic inversion

Creating a new project
Now we can create a blank project:

&% Unilab Shark v 2.5 build (140829)

Files Madify Archive management Utilities Languages License
Blank project
Zipen Project Form wizard
Save
Save As
Print projeck
Close all projects

Mew Project group
Open Project group
Sawe projeck group
Sawve projeck group as
Close project group

Add multiple projects
Profie bakch export

Exit
m [} T

A new window will appear, that lets you load a project template. Select again “Create a new project”:

Please select how to create the project:

(%) Create a new blank project

() Create a project From the template:

Select a project template:
_1P.ir Water - Screew Compressars
_].ﬂ.ir Water - Scroll Compressars
_1CI-:-se Caontrol - Direct Expansion
=] Close Control - Water
_1Water Water - Screew Compressars

’ - Shows wizard l [ o Ok ” 5 cancel I

Now click "OK" to continue:

A new blank project will appear:
UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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&% Unilab Shark v 2.5 build (140829) - [UntitledProject5]

(4660,2635) Price: 0,00 Weight: 0

EI
Lnicb 511 - Vi Nina o, 6 - 35131 Peclava - Tel 049 763011

Now we should set the main settings of the project:

ST EENS F407C - Dew b

Orverheating deg 5

Subcooling deg

*1 ref. to evaporator

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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Adding components to the unit
Let’s now start by adding the components to the project. We will start with the screw compressor:

Scrall

=

Screw

The new group has been added:

* Compressor R
Il > Double click to inzert & compreszor <<

We select now the model that we want to use:

Compressor

I8 SRC-5-113

B~ Standard

Bl =7 400V | 3ph [ S0H:

'E’ Eitzer

dT]'E RefComp

EE Semiermetico

I Lo

b SRIC-5-113 [MC: 88,50 k]
- SRC-5-133 [NC: 110,00 Kw)
- SRC-5-163 [NC: 123,80 kW]
SR 5153 THC: 14350 k]

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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Then we add a new condenser. This time will be a Shell & Tube, with condensation Outside the Tubes:

Finned pack

Shell and tubes [inzide tubes)

@

Shell and tubes [outzide tube)

The component group has been added to the project:

Condenser #

Fluid | WATER v |

| T

. Fluid outlet temperature

4 Condenser

8 :» Double click toinsert a shell exchanger <<

And we select the desired model:

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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Condenser

CT 183+200

M CT flegacy)

ﬂ—]-ﬁj T SPECIAL (+200 MM) (legacy)
T 63+200

T 83+200

T 1044200

CT 1254200

€T 1464200

€T 1674200

Finally we proceed with the Shell & Tube evaporator:

| .
4

Finned pack

ﬂl
#

Shell and tubes

It has been added to the project:

Evaporator

Il > Double click to inzert a shell exchanger << ﬁ x EI E

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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And now we can select the chosen model:

'a Evaporator

D=D 200

- =] Standard

. EIE Alfa Laval

w7 DES

= £ DD

: DD 120
DD 135
DD 165

- DD 200

DD 235R

Now we should link together the components like the following:

CT 188+200

Fluic | WATER v |

| EZn

. Fluid outlet temperature

o S

XD 200

Fluid ‘ WATER v |

|Fluid inlet temperature v|| 12,00 |

Fluid owutlet temperature 7,00

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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And proceed with the calculation

— Calculate |—

As always, the program will ask for the missing parameters:

CT 188+200

Fluict | WATER

Fluid outlet temperature

Calculation data

Crverheating de

XD 200

Fluic | WATER v |

|Fluid inlet temperature v| | 12,00 |

Fluid outlet temperature 7,00

And quickly the results of the calculation will be shown:
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Calculation Data
= Refrigeration circuit - side 1
Ewvaporating Temperakure:
Condensing Temperature:
Cooling Capacity:
Total Capacity:
Absorbed Capacity:
EER
CT 188+200
Inlet Fluid temp.
Ciuklet Fluid kemp,
Condenser Fluid Flow:
#D# Density
#D# Specific Heat
Real Condenser Fluid Flow:
Condenset's Fluid Press, Drp:
Real Condenser's Fluid Press, Drp:
= = single exchanger data
Yolume shell side
Fluid welocity:
= SRC-5-113
Current: | 4983 | A |
=2 DXED 200
Irlet Fluid kemp,
Cuklet Fluid kemp,
Evaporator Fluid Flow;
#DF Density
#D# Specific Heat
Real Evaporator Fluid Flow:
Evaporator's Fluid Press, Drp:
Real Evaporator's Fluid Press, Drp:
Refrigerant Pr, Drops
= = Single exchanger data
Yolume shell side 49,3
Yolume fube side 23,8
Fluid welocity 5,82

Calculation with inverse fluid cycle

To set this type of calculation, we have to click on the “Operation mode” button, and then “HP Hydraulic
Inversion” mode:

Operation mode

[v chiller

Heak Purnp

HP (Hydraulic Inwersion)

In this case the temperatures on the components won't change, because each component is still working
in its native modality. Is an external valve that switches the fluids flow:

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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CT 188+200

Fluict | WATER

. Fluid outlet temperature

.
o

DXD 200

Fluic | WATER v |

|Fluidinlettemperature V|| 12,00 |

Fluid outlet temperature 7,00

Let's set differently the temperature:

CT 188+200

Fiuic | WATER w |

| || 18,00 |

. Fluid outlet temperature 22,00

.
o

DXD 200

Fluid | WATER v |

|FIuidFIuw v| ‘ 22,00 |

Fluid outlet temperature 7,00

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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And perform the calculation:

___ Calculate

The result table will be shown:

Calculation Data
= Refrigeration circuit - side 1

Ewvaporating Temperature:

Condensing Temperature;

Cooling Capacity:

Total Capacity:

Ab=orbed Capacity:

COF

CT 188+200

Inlek Fluid kemp,

Cuklet Fluid kemp,

Condenser Fluid Flow:

#DF Density

#D# Specific Heat

Real Condenser Fluid Flow:

Condenser's Fluid Press, Drp:

Real Condenser's Fluid Press, Drp:
= == Single exchanger data

Yolume shell side

Fluid welocity
= SRC-5-113

Curent: | 4442 | A |
=2 DED 200

Inlet: fluid kemp,

Cuklet Fluid kemp, I

Evaporator Fluid Flow; &

#D# Density kaym=

#D4# Specific Heat kg K2

Real Evaporator Fluid Flow: &

Evaporator's Fluid Press, Drps kPa

Real Evaporator's Fluid Press, Drp; kPa

Refrigerant Pr. Drops kPa
& = 5Single exchanger data

Yolume shell side

Yolume tube side

Fluid welocity
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Complete indoor Close Control (Air / Air) unit with water condenser

Creating a new project
Now we can create a blank project:

&% Unilab Shark v 2.5 build {140829)

Files Modify  Archive management  Utilities  Languages  License
[ e

Open

Save

Save As

Print project

Close all projects

Mew Project group

Open Project group

Sawe projeck group

Sawe project group as

Close project group

Add rultiple projects
Profie batch export

Exit
m | T

A new window will appear, that lets you load a project template. Select again “Create a new project”:

Please select how to create the projeck:

(#) Create a new blank project
") Create a project From the kemplate:

Select a project template:
_1.0.ir Water - Screew Compressors
_1P.ir Whaker - Scroll Compressors
_1CI053 Control - Direct Expansion
_1CI|:|se Caonkral - Water
_1Water Wiater - Screew Compressors

l - Shows wizard l [ o Ok ” ¥ cancel I

Now click "OK" to continue:

A new blank project will appear:
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&% Unilab Shark v 2.5 build (140829) - [UntitledProject5]

(4660,2635) Price: 0,00 Weight: 0

EI
Lnicb 511 - Vi Nina o, 6 - 35131 Peclava - Tel 049 763011

Now we should set the main settings of the project:

ST EENS F407C - Dew b

Orverheating deg 5

Subcooling deg

*1 ref. to evaporator
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Adding components to the unit
Let's start from the Compressor:

“+ Components E Project

After adding the group to the design area, we can select the model:

@
Compressor -- EMPTY --

Il > Double click to inzert a compressor <<

Now we can add the plate condenser:

% Components E Project

Finned pack.

Flates

The plate condenser group will be added to the project:
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Mode | conntarcurrent

Fluict WATER

Fluid ouwutlet temperature

Mazirmurn capacity

Now we can select the model:

FILIILL CLILTCL LTI ST il 3500
Ll

Condenser w

Skandard

[ ACTORM-52
[ ACTORM-54
[ ACTORM-56

[ ACTORM-34
ACTO-M-36

| -
RS o T R
Cuskamer

Now we can add the finned pack evaporator:

»

Finned pack.

The group will be added to the design area:
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o} honl 2]

Evaporator

i >> Double click to insert a coil << A X 2 B

T I EF- 3=
P N I EF. 3=

Now we can add the fan:

%

Monophaze buwial

And select the appropriate model from the list:

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
www.unilab.eu — info@unilab.eu




e UNILAB Application Manual Shark

HEAT TRANSFER SOFTWARE Page 44 of 184
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Finally we can link together the components like below:

ACTOXM-50

Mode | Countercurrent w |

Fiuicd | WATER v |

| | | 30,00 |

Fluid outlet temperature 35,00

| Maximum capacity w |

2x ZROMKCE-TFD

|ﬂ [9050050530] BATT. ED X NEXT HG
Ajr Inlet tempersture (°C)
Relative Humidity (%)

Wl FE0R0-AD _6K. _
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We can now perform the calculation:

[Fos
____ Calculate

Which will require some additional information:

ACTIXNM-90

Macle | Countercurrent

Fluicl | WATER

Fluid outlet temperature

Calculation data

[9050050530] BATT. ED X NEXT H6
Ajr Inlet temperature (°C)

Relative Humidity (%)

FE080-AD_.6K._

And at the end, it will present the results:
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Calculation Data

= Refrigeration circuit - side 1
Evaporating Temper ature:

Condensing Temperature:

Cooling Capacity:

Sensible Capacity:

Total Capacity:

Abs, compressors capacity

#bs, fans capaciky

Total absorbed capacity

EER. Compressors

EER. Fans

EER. Tatal
FEDS0-AD_.GK._
Prevalence

Bvvail, Skakic Press, Drop:

Absorbed Capacity:

Max Absorbed Current - Tokal

Selected Link,

Mominal FPr
ACTOXM-90
Inlek Fluid kemp,

Cuklet Fluid kemp.

Condenser Fluid Flow:

#D# Density

#D# Specific Heat

Real Condenser Fluid Flow:

Condenser's Fluid Press, Drp:

Real Condenser's Fluid Press, Drp:

Refrigerant Pr. Drops
== Single exchanger data
= 2x 2R94KCE-TFD

268 | A

= [9050050530] BATT. ED X NEXT Hb

Evaporator Air Flow:

10455, 64

Evaporator's Fluid Press, Drp;

22,00

Evaporator's Air Press, Drp:
B == Single exchanger data
Cutlet air temp. DB

73

Cuklet air kemp, WE

Cuklet rel, humiditsy

Sensible pwr | Lakent pwr

Bir Frankal welaciky

Refrigerant Flow

Refrigerant welacity (gas ph.)

Exchange surface

Exchanger internal volume

Weight

Cuklet manifold: 42x1,5
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Output of the program

Datasheet of the unit

Shark is able to export a datasheet of the unit in MS Word format. To do this, click on the Documentation
button on the tool bar:

P T
S ]

— Documentation

Now you have to specify where to save the .doc file:

Select output file E]

Salvain |3 ESP 91 x|« B ot E-

Documenti
recentl

Deskiop

Documenti

Rizorze del
computer

Narme file: 40 F2 M
Rizorse |:|| rete  Salva come: |'W'l:|ru:| document [* dac) ﬂ Anrulla

The program will perform a calculation and then export the document:

HI‘II’I%

Exporting document -

Exporting document

ETA: Estimating
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Woode dn llie

The result is a document of about 6-10 pages with all the detailed information of the unit.

@) 9 -V s EEL )" 40 p2.doc [Modalita di compatibilita] - Microsoft Word
)

Loyoutdipagina__ Riterimenti _tetere iso sz Saluppo
- AT AT A .
ER PSP |24[9] | AaBbcc| AaBbCc AaBb( AaBbC AaBbCc AaBbCc AaBb( AaBbCcl AafbCcl AaBbCcl AaBbCe AaBbCel AaBbCc AaBBC( AsBECC
][ i) || 1 wormare 1 n Toloz | T3 Teelo4 | Tolo  Sottotftolo Enfasidell. Enfasiicor,. Enfasiint. Enfasin. Ciazone  Crszione o < Comuis
S

Carattere stil

Shark v.2.5 Sharkv.2.5

Unilab el Unilab g
Via Nino Bixio 6, Padova, ltaly Via Nino Bixio 6, Padova, ftaly

HoP2
Components list

Refrigerant project sheet o Circuit 1
o Axial fans
= 3x FBO50-4E_41_P (Ziehl-Abegg)

o Finned pack condensers

= 2xU5_3R_18Pa_R410a
o Scroll compressors
= 2xZP103KCE-TFD (Copeland)

o Plate evaporators
* 1XAC130DQ-46

g 1 Gircuit 2
o Axial fans
+ 3x FBOS0-4E_4I_P (Zighl-Abegg)

o Finned pack condensers
+ 2xU5_3R_18Pa_R410a
o Scroll compressors

+ 2xZP103KCE-TFD (Copeland)
o Plate evaporators
* 1xAC130DQ-46

Components billing list
6x FBO504E_4I_P

4x U5_3R_18Pa_R410a
4x ZP103KCE-TFD

Components type 2x AC130DQ-46

+ Axial fans

* Finned pack condensers
* Scroll compressor:
Pagina:1di9 | Parole:732 | Inglese (Regno Unito) | P |

Excel tables
Shark is also able to export performances tables of the unit. To do so, click on the “Create Tables” icon in

the tool bar:

__Create tables

The program will start calculating the unit, and eventually asking for the input missing parameters:
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3x FBO50-4E_.4. P i 3x FBOS0-4E_.4. P

2x U5_3R_1.83Pa_R410a 2x U5 3R 1.8Pa R¥10a
Inlet air temperature (°C) Inlet air temperature (°C)

L4

2x ZP103KCE-TFD

AC130D0-46

Made | Countercurrent v |

Fluicl | WATER I |

|F|uid inlet temperature w | | 12,00 |

Fluicd outlet temperature 7,00

| Mazxirmum capacdity b |

Once done the calculation, it will ask for the type of table that we want to export. This list depends on the
typology of the unit. In this case we can create only Capacity tables:

E3 Select table type

Table bype
Capacity

| ¥ Cancel || o Ok |
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Then the program will ask for the output excel file:

Sawve capacity tables @

Salvair: |3 ESP 91

D

Documenti
recenti

Dezktop

",

Document

Rizorze del
conpuker

‘g Marne file: A0 P2 ﬂ Salva |
Risorse direte  Salva come: |E:-:e| files [* 3] j Anrulla

Eventually the program will ask if we want to extend the evaporator outlet temperature to 20 values:

Do o wank Extend Evaporator outlet temperature (*C) bo 20 poinks?

| Si | Mo

The result looks like this:
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Power tables let air temperature ()
Refrigeration power

External air temperature (*C)

32 35 40

Evaporator outlet tempera

Th. diff.

In our

Power tables

Refrigeration power

External air temperature (°C)
32 35 40

Evaporator outlet temper.

Canicel

1~ mn intarr vy ent I

This lets us specify the temperature that will be used for the calculation of the table.
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After we set the values that we want, and we click “Ok”, the program asks if we want to consider the
electrical absorbed power of the whole unit, fans included:

Shark X

Si | ¥la] |

\!J) Lo wou want to use the total absorbed power {compressor + Fans)?

Then the program will calculate the table in a very short time:

Excel Table

Excel tables production

ETA: 0:10

And export the results in the specified excel file:

&)

Inserisci

—
{ E!‘.'ﬁ\"l H
il

Home

Layout di pagina Farmule Dati

== K Taglia
J 53 Copia
Incolla
- ,}Copia formato

Appunti IFi

Arial

Carattere

Revisione Visualizza Sviluppo

[Kad

=/ Testo a capo

|25 £=| | |25 Unisci e central~| || § - % 000

Allineamento il

Componenti aggiuntivi

Generale

Mumeri

_;ﬂg| Formattazione  Form
B condizionale ~ come ta
F]

|-1-,0
400

- £ | 27

£

F G H |
Air external temperature [°C]

35

40

k\We KWW kWe kW

28.66 76.88 30.36 .79

28.98 31.50 30.69 76,13

29.15 83,78 30,86 78.36

29.32 86.17 31.03 80.64

=R = R RE SRR R SR

29.50 38,63 31.21 83.01

29,69 4117

31.40 85.37

=
o
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Projects management

Saving a project
In Shark, every project is a file that can be loaded, saved, moved just like a Word document. To save a
project, click on the “Save” menu item in the “Files” menu:

ﬁFiIes Modify  Archive management  Ltlities
3

Save As
Print project
Close all projects

MNew Project group
Open Project group
Save project group
Save project group as
Close project group

Add praoject ko group
Add multiple projects

Profie batch export

Exit

e Il

The program will ask the path where to save the project that can be any ware:

Save Shark prject Elgl

Salvajr |5 ESP 91 | £F Ef-
3 ESPa1 sprj

D ocumenti
recenti

Rizorze del
computer

L Home file: [ESP31 spii =] [ sava |
Risorse direte  $alva come: |Shark projects [* spri) j Annulla

Once we click on the “Save” button, the file will be created or overwritten if necessary.
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Loading a project
To load a project, click on the "Open” menu item in the “Files” menu:

fFiIes Modify  Archive management  Utilities

Tl »
L

Sawve

Save As

Prink project
Close all projects

Mews Project group
Open Projeck group
Save project group
Save project group as
Close projeck group

add project ko group
Add multiple projects

Prafie batch export

Exit

g | T

The program will ask the path where to open the project that can be any ware:

Open Shark prject

Cercair | () ESP 91

E ESPa1.5pr]

Documenti
recent

Rizarze del
computer

.-31 Nome file: [ESPaN spii S e ]
Risorse direte  Tipa file: |Shark projects [* spri) ﬂ Annulla

[ &priin sola lethura

Once we click on the “Open” button, the project will be loaded in the design area.
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Creating a series

Shark lets you handle multiple projects in a series. This can be accessed on the left panel, in the “Project
tab:

I

W Components Lr:tt, Project

Project Group

To add the selected project (that must be opened in the design area) to the series, we just click on the
“Add project to group” button:

_————

. - —
ablet  4q project ko group E

And the unit will be added to the series:

Project

J Air Water - Scroll Compressors [4

W Components ﬁ

Project Group

This can be repeated any number of time to create a complex series with no limitation on the number of
units.

The group (or series) can be saved into a file for later use, and handled like a small file:

ZFiIes Madify  Archive management  Ukilities :Files Modify  Archive management  Ukilities

Save As
Print project
Close all projects

MNews Project group
Open Project group
Sawe project group

Save project group as

Close project group

Add multiple projects
Remove project from group

Profie batch export

Exit

Save As

Prink project

Close all projects

Mew Project group
Cpen Project group
Sawe project group
Save project group as
Close project group

Add multiple projects
Remove project from group

Profie batch export

Exit

Mew 4 Mew L4
Open Open
Sawe Save I
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In the case that we have multiple files already stored in the same directory, and we want to create a series

from them, we can proceed with the “"Add multiple projects”:

iFiIes Modify  Archive managerment  Ukilities

e

Open

Save

Save As

Prink project

Close all projects
MNew Project group
Open Projeck group
Save project group
Save project group as
Close projeck group

add multiple projects
Remove project From group

Prafie batch export

Exxit

k

This will ask for the folder where the projects are:

Sfoglia per cartelle

Il

Select a Folder containing the projects

= [E Desktap
h'—J Dracurnenti

e Yolume (D0

& J Risorse direte
[T ACH =Mk

) CIAT

|53 Desktap
[+ [~ Friran

= :} Risorse del computer
M4 Flappy da 3,5 pallici (4:)
g Disca locale (C:)

|53 Compressori Estrazione

[F] vs2012_PRO_MSDN_ITA (E:)

annulla

As a result, the series with all the units will be created and can be handled like group file.
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To remove a project from the series, we just have to click on the “Remove project from group”:

ISy

- .
__|Remove projeck frum gruup I_

To close all the opened projects, we just click on the button “Close all projects” on the toolbar:

Z - .-
b “EIuse all pru]f_-cl:s l_

Functionalities specific of series

When

a series is loaded in Shark, the above buttons will be available. They allow you to (in order):
Create a new series

Load a series

Save a series

Save a series with a different name

Calculate the ESEER (not used anymore)

Create Excel performances table of the whole series.
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Advanced simulations

Partialization of Air / Water chillers with Scroll Compressors
An important feature of SHARK is the simulation of the partialization of the unit.

Let's do an example with the unit below:
3x FBO50-4E_.41. P __.:-_-_-' § N 3xFBOS0-4E_41 P

2x U5S_3R_1.8BPa_R410a 2x U5 3R 1.BPa_R410a
Inlet ir temperature (°C) Inlet air temperature (°C)

Lg

2x ZP103KCE-TFD 2x ZP103KCE-TFD

AC13000Q-16

Mode

| Countercurrent v |

Fluid | WATER " |

|Fluid inlet temperature - | | 12,00 |

Fluid outlet temperature 7,00

| Maxirmum capacity w |

To access this feature, we click on the “Partialization” button on the top of the design window:

| -7 Parzialization

The following form will appear:
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=% Partialization
Partialization Matrix l Carmponents Identification

Compressors Fans

’ d}ndd Prof, l [ = D, Prof, ] [? Aukarn, PFDF.]

o tidd Prof,

. (e, Prof,

" autom, Prof,

f Cal, abs, Cap.

Circuik 1

Circuik 2

Circuik 1

Circuik 2

1

z

1

z

Use absorbed capacity manually set O
on the calculation,

IS 10step ] ’ % Clear ] |@Delete| Set iZ 10step @ el

Patrtialization calculation

’ Calculate table ] |ESEER v | Calculated value: 0.00 Export to ESEER Excel file

[] Use correction Fackor for compressor abs, cap.

[ vo ) %o |

As you can see, this form is completely empty. It is divided into the Compressors partialization (left side)
and the Fans partialization:

Compressors Fans

. (e, Prof,

’ d}ndd Prof, l [ == D, Prof, l [? Aukarn, PI’DF.]

o ticd Prof,

" autom, Prof,

f Cal, Abs, Cap.

Circuit 1

Circuit 2

Circuit 1

Circuit 2

1

2

1

2

Use absorbed capacity manually set O
on the calculation,

10 Step ] ’ % Clear ] .

[ e (EE05a

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
www.unilab.eu — info@unilab.eu




Application Manual Shark

HEAT TRANSFER SOFTWARE Page 60 of 184

Bode i i

Let’s now add a new partialization profile:

And, since our unit is made of 4 scroll compressors, repeat it 4 times in order to simulate a 100-75-50-25
partialization:

&% Partialization

Partialization Matrix l Carmponents Identification

Compressors

|$Addprof| | Del, Prof, | [? Aukam, PFDF.] . W [el, Prof, " autom, Prof,

Circuik 1 Circuik 2 Circuik 1 Circuik 2

ki

75
=0
25

K 8] [&] =]~
<] [&] [&] [&]|r
< <] [&] &)~
[<] (€] [&] [&]|ra
& (€] [&] &)~
(K] [&] [&] [&]|r
%] [&] [&] [&]| o
% 8] [&] &)~
(%] (€] [&] [&]ra
< 8] [&] [&] o

t5 1ostep | [W clowr | [ @ oot | s A]c] [:2 10 ® e | ser ER[c]r] s ceadtymenaabyset

Patrtialization calculation

Full Load

’ Calculate table ] |ESEER v | Calculated value: 0.00 Export to ESEER Excel file

[ Use correction Factor For compressor abs. cap. l & Ok ] [ x Cancel l

Each cell of the two grids represents the on/off state of the compressor or the fan:
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=% Partialization
Partialization Matrix l Carmponents Identification

Compressors

’ E? &dd Prof, l [ Cel. Praf, ] [? Aukarn, PFDF.] . . (], Prof, " autom, Prof,

Circuik 1 Circuik 2
2

Circuik 1 Circuik 2
% |

75
50 i
25

t5 1ostep | [W clowr | [ @ oot | s A]c] [:2 10 ® e | ser ER[c]r] s ceadtymenaabyset

Patrtialization calculation

Full Load

Export to ESEER Excel file

’ Calculate table ] |ESEER hd | Calculated value: 0.00

[ Use correction Factor For compressor abs. cap. l & Ok ] [ x Cancel l

Look at the 50% row: in this case we set the first compressor of each circuit “on”, but we can reproduce
any other condition (like first circuit 100% and second circuit 0%):

50 s [t o [ m

Let's now simulate the calculation at 50%. Select the 50% row and make it sure that it's highlighted:

&% Partialization
Partialization Matrix l Caormponents Identification

Compressors

’ E? &dd Prof, l [ Del. Prof, ] [? Aukarn, PrDF.] . . D], Prof, " autom, Prof,

Circuik 1 Circuik 2

Circuik 1 Circuik 2
[ =

v

vl

I-é-

o

75
S0
25

[ <] [&] &)~
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Then click on “"Ok” button:

N2

Let’s now calculate:

__Calculate

As usual the program will ask for the missing parameters:

3x FBO50-4E_4l._P % W 3x FBO50-4E_4l. P

Calculation data

2x U5_3R_1.8Pa_R410a
Inlet air temperature (°C) 35,00

w

2x ZP103KCE-TFD 2x ZP103KCE-TFD
0%

Calculation in progress...

AC130DQ-46

Mode | Countercurrent v |

Fluid | WATER v |

|Fluid inlet temperature w | | 12,00 |

Fluid outlet tempersture 7,00

| Mazximum capacity R |

Please notice that the program is now showing for each component its working condition:
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3x FBO50-4E_.41. P

w

2x ZP103KCE-TFD

And the resulting capacity is changed:

Calculation Data

= Refrigeration circuit global

ooling Capacity:

Total Capacity:

Abs, compressors capacity

Abs, Fans capacity

Total absorbed capacity

EER. Compressors

EER Fans

EER Tatal

= Refrigeration circuit - side 1

Ewapaorating Temperature:

ondensing Temperature:

ooling Capacity:

Total Capacity:

Abs, compressors capacity

Abs, Fans capacity

Total absorbed capacity

EER. Compressors

EER Fans

EER Tatal

2x U5_3R_1.8Pa_R410a
Inlet air temperature (°C) 35,00

2x ZP103KCE-TFD
0%

Please notice that 50% doesnt mean that the resulting capacity will be exactly 50% of the capacity at
100%. The program performs the simulation of the whole unit, indicating the new condensing and
evaporating temperatures.
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Partialization with Screw compressors:

The partialization with screw compressors gives the possibility to specify precisely the working
partialization of each compressor, on a 0 to 100% continuous scale.

For example, for a unit with two compressors, the form will be like the following:

& Partialization |_- || rX|
Partialization Matrix Components Identification

Compressors

[ d}ndd Praf, ] I == Del. Prof, ] ['? Aukom, Prof.l '; Cal. &bs. Cap.

Circuit 1 Circuik 2 Circuit 1 Circuik 2
1 1
100 100
100 g0
100 60
100 40
100 20
100 a
a0
&0
40
35

& [ &) =] )] ] <] [&] 5] [=] —
< [« &) &) )] ] <] [&] =] =]
(AN EARCAREAR A AR CA S
(& [ ] [&] )] ] [&] [&] &< en
& [ &) =] )] ] <] [&] 5] [=] —
&[] & & R ] 5] [&] 5] =
(A EARCAREAR A CARCARCI R A
(AN EARCAREAR A AR CA S
(& [ ] [&] )] ] [&] [&] &< en

(AN EARCAREAR A CARCARCI AR A

1= Use absorbed capacity manually set
[3_ Latep ] I ‘> Sea ] I @ Lelee ] e ek E on the calculation, O

Partialization calculation

Full Load Skep 2 Step 3 Step 4 Skep 5 Step 6 Step 7 Skep & Step 9 Step 10

[ Calculate table ] |ESEER V| Calculated value: 0.00

[ Use correction Fackar for compressor abs, cap, ‘ l x Cancel

Where in details, the screw compressors partialization is represented like this:

Circuit 1 Circuit 2
1 1
100 100
100
100
100
100
100
a0
&0
40
35
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There is no limitation in the number of steps or in the values that can be inserted. But please remember
that for a typical Screw Compressor, it is not safe to go below the 25%. To specify the partialization level,
double click on the selected cell:

au - | Fu 1)
oL, |

L IO T T Y T R O B O | BI:I |I
70
diaa T |60
Drrag For grew up the capacity or inert the 3

digits numeric walue with numeric kevpad , For
example 033 or 100,

As you can see, you can drag the slider to set the value or enter the value with the keyboard.

Please notice that 50% doesnt mean that the resulting capacity will be exactly 50% of the capacity at
100%. The program applies a correction factor to the calculation result of the compressors and performs
the simulation of the whole unit, indicating the new condensing and evaporating temperatures.

ESEER and IPLV
To calculate the ESEER and the IPLV, it is important that the partialization of the unit is very well specified:

&% Partialization

Partialization Matrix l Components Identification

Compressors Fans

l E} Add Prof, l ’ Del. Prof, ] l'__-} Autam, Prof.] + Add Praf, W [, Prof, ? Automn, Prof,

Circuit 1 Circuit 2 Circuik 1 Circuik 2

Yo

b
50
25

[ K] [&] =) —

i tosep | [(® coor | [ @ ookre | s i2 tosiep oo | s ER[c[r]  pmpmpaemendaet

Partialization calculation

Full Load

[ Calculate table l |ESEER v | Calculated value: 0.00 Expart to ESEER Excel file

[] Use carrection Fackor For compressor abs, cap, I:l o Ok ‘ [ K cancel ]
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This part of the above form is involved in the calculation of the ESEER or the IPLV:

Partialization calculation

Full Load

| Calculate kable | |ESEER hd | Calculated value: 0.00

As you can see, this table represents the cooling and electric power of the unit at each partialization step
and temperature conditions (both Eurovent and AHRI).

To perform the calculation of the ESEER or IPLV, we have to first select which type of index we should
calculate:

Cuskomer

Customer is a special item that lets you specify the temperatures both evaporator and condenser sides.
Let’s click on the “Calculate” button:

| Calculate table

The program will ask to save the partialization tables in the project:

The calculation of the partialized result require the storage of the matrices in the project. Do wou want to continue?

Si | Mo

Let's click on Yes to continue. The program will perform the calculation of the unit at the specified
conditions:

ESEER Calculation - new

ESEER Calculation- new

ETA: 0:09
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When the calculation is completed, the program will show the calculate value:

Shark X
i Calculation Completed,
' The calculated value is; 3,90

And it will complete the performance table:

Partialization calculation

Full Load

30,86
88,44
28,06
93,02
25,64
97,10
23,51

| |ESEER V| Calculated value: 3,90 [ Export to ESEER: Excel file l

Please note that, as per ESEER calculation specifications, the unit at 100% condition is calculated with a
fixed DeltaT on the fluid side, and on all the other conditions the unit is calculated with the resulting fluid
flow.
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Factors usage in SHARK

SHARK allows applying the factors to rate the calculation at various levels, so that the results can be
adjusted on the correct part of the correct part of the calculation. The factors can be applied on three
levels:

e At the component level in the archive

e At the unit level, but referred to the component

e At global level

Factors at component level

These factors depend on the typology of the component, if it is a plate heat exchanger, a shell and tube or
a coil. The management window of each component allows the modification of such factors. Following is
an example: the management window of the plate heat exchangers.

i Plate Exchangers Management

Archive £} Home | ©5ave SHCreate Series SHRename | EyCopY EzCopy in customer

© standard

O Customer Exchanger | More info Series geometries

Typology Model |- Plates My

£ Fluid - Fluid Exchanger name ACTOEM-20 Mr. of passes secondary side
" Cond
ondenser Geometry Description |P.CF"IZI><M J

M, of passes primary side 1
{* Evaporator P P !

-
" Steam Y =
Point o« Ref. Temp {"C) 3| = [Capy factor from : to: ] Select models I
Builder ar ¥ COEFFICIENTS () Counter current () Cocurrent Factors Already Calibrated
w

|ALFA LAYAL ~=| | mefrigerants R4104

Series EII}' % Correction Fackor DTML 1,1| ped, Surface Con, % O Min. Flow {mEh)
A C70XM bl Global Fackar 1 Maz Flows mzfh)

Models ER B | TURBULENTRLOW LAMINAR FLOW
— Fact. for exchanging coeff, primary side 1 Fact. for exchanging coeff, primary side

Fact. for exchanging coeff. secondary side 1,16 Fact. For exchanging coeff. secondary side
ACFOXM-24

BCFOXM-26
ACTOXM-28
ACT0RM-30 Fact. for Friction coeff. primary side 1 Fack., For Friction coeff. primary side
ACTOXM-32
BCTOXM-34
BCF0XM-36 GEOMETRY DATA

ACFOXM-35 . _ |
ACTOXM-42 Primary side Secondary side (for GLIDE - = dew) Calculake

ACTONM-44 .
RN AE Fluid | WATER

BCF0XM-48 ) = Cond, temp. (*C) 45
Inlet Fluid temp {°C
ACTONM-43 p(°C) El

E LT L
ACTDYM-52 Outiet Fiid tamp (°C) vapor. Temp. (°C)

ACTONM-54 .
Overheat
ACTONM-S6 Fluid Flow {1jH) e sedli El

BCTOXM-5 Subcooli
ACTFOM-50 Fouling Factor ({m= k)% 0000000 FlEsEne
ACFORM-62

ACTOXM-64 Capacity Wp P PdC P PdC S Dikral Sup.
ACF0EM-E6

ACFONM-55

S FOXM-70 0 o o 0 s

Fact. for Frickion coeff, primary side 1,38 Fact, for Friction coeff, primary side
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As we can see in the central part of the window contains a series of factors relative to the chosen
exchanger

Each management window has its own factors that act directly on the calculation engine of SHARK.

Attention: the modified factors at this level will have effect on all the projects that use the chosen
exchanger. This could be an advantage, for example if it would be necessary to rate an exchanger that
gives a capacity that is very diverse from what it should, on the global level, so that all projects and all
designers (if the archive is shared) could benefit from it. It could instead become into a problem, when we
recalculate projects of units already calculated, and rated and of which data in the catalogues has already
been reported, because in such case, they would change

So the factors on the component should be used only if necessary.

Factors at unit level, relative to the component

At this point, we see the factors at the unit level, which is specific of a particular model. To access those
factors, it is enough to open the project:

121218) - [GALAXY 154]

-8 x
UNILAB

qulation Disabled v || 7 Pardislzation

To click on factors button on the tool bar on the top:

MR DAY

The following table will appear, of which we report also the meaning. The first half refers to the unit
calculated as direct cycle, the second one as inverse cycle.
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CHILLER

Evaporator Factor

1.000000 Evaporator Factor: acts on the capacity of the evaporator
1000000 Sensible capacity factor: acts on the sensible capacity
1,000000 Evaporator Pressure drops Factor (fluid side, not Freon side)

Senzible capacity fachar

Evaporator PO Factor

Condenzer Factar 1,000000 Condenser Factor: acts on the capacity of the condenser

Global poweer Factar 1.000000

1.000000 Global factors, discussed later
1000000
0,000000 kV hydraulic factor user side
0,000000 Air side kV factor fan side

Ahbzorbed power Factaor

&bz curent factor

Hydraulic K

|
|
|
|
Condenzer PD Fackor | 1,000000 Pressure Drops Factor Condenser (fluid side, not Freon side)
|
|
|
|
|

Air zide Ky

HEAT PUMP

Evapaoratar Factar

1000000 Evaporator Factor: acts on the capacity of the evaporator
1.000000 Evaporator Pressure drops Factor (fluid side, not Freon side)

Evaporator PO Factar

1,000000 Condenser Factor: acts on the capacity of the condenser
1000000 Pressure Drops Factor Condenser (fluid side, not Freon side)

Condenizer Fachar

Condenzer PD Factar

|
|
|
|
Global power Factar | 1.000000
|
|
|
|

1.000000 Global factors, discussed later
1000000
0,000000 kV hydraulic factor user side
0,000000 Air side kV factor fan side

Abzorbed power Factaor

Abs. current factar

Hydraulic K

Air zide K

The button on the side allows accessing the factors the fouling factor:

Fouling Factors

Evaparater LTI Fouling Factor evaporator

Condenzer 0,000000 Fouling Factor condenser

JlEsipEEe 0o Fouling Factor recuperator

Heating coi 0.000000 Fouling Factor heating coil

Cooling coil 0.000000 Fouling Factor cooling coil
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Rating Example

Suppose we want to calculate the following unit:

& Unilab Shark v 2.5 build (121218) - [test_1] F CEX

& Files Modify  Archive managsment  Ubities Languages License  Windows

L

GROUPS Calculation Data

= Refrigeration circuit global
Cooling Capacity:
Total Capadity:
Absorbed Caparity:
EER
2 Components | 7 Project. Inlet air temperature (°C) Inlet air temperature (°C) L] erg |de 1
Condensing Temperature:

= Cooling Capacity:
Total Capacity:
Absorbed Capacity:
EER
= 103026_C_M 50T 2NR 24004 1,8P 25NC

Condenser Air Flow: 33000,00
Condenser's Fluid Press, Drp: 20,23

2x C-SCP510H38B 2k C-SCP510H38B Condenser's Ar Press, Drp: 36
Cutlet ai temp. DB 44,07
Cutlet air temp. WE 28,08
Cutlet rel, humidity 30,64
Al frantal velnity 2,55

Refrigerant Fow 2314, 1
Refrigerant velocity (gas ph.) 2,61
Exchange surface 196,20
Exchanger internal volume 15,3
weight 57,66
Shell and tube (2 circuits] Tnlet manifold: 28x1
Cutlet marifold: 28x1
n = 2% C-5CP510H38B

ois ) ACH500D0-100 Current:
1 o) i EETES

Inlet Fiid temp,
Evaporator Fluid Flow:
‘ Fluid inlet temperature 2 #D# Density
#D# Specific Heat
Real Evaporator Fiuid Flow:
Evaporator's Fluid Press. Drp:
Real Evaporator's Fluid Press. Drp:
Refrigerant Pr. Drops

sl

Finned pack

T

T

Shell and

Plates (2 circuits)

Temperatura uscita flido 7,00

Shell and

ube

4 cicuits)

M capaciy v

Evaparating Tenperaturs; 4,61

[ watercails Condensing Temperature: | #s18 | e
[ fae Conlinn Canacif: I raar | v
[ Hydraulic Circaier e | F3

(6300,360) Frice: 0,00 Weight: D Urilab sl - Via Nino Bixia, 6 - 35131 Padova - Tel. 049 6763311

These are the temperatures of the condensing and evaporating obtained:

= Refrigeration circuit - side 1
Evaporating Temperakure:
Condensing Temperature:

Being that both circuits are made of the same components, the second circuit balances on the same
values.

Suppose we want to lower the condensation. To do so, we need to increase the capacity of the condensing
temperature.

We set the condensing factor as:

Evaporatar U Facror | [QREIRINININI)

Condenzer Factar | 1.150000

—_ ' —_— - . I Elnlnlnininlyl

We calculate again, and we see that the condensing temperature has lowered of 1 °:

= Refrigeration circuit - side 1
Evaporating Temperature:
Zondensing Temperakure:

The capacity has changed obviously:
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= Refrigeration circuit global
Cooling Capacity:
Total Capacity:
Absorbed Capacity:
EER

We want to get 52 °C, so we touch once more the factor:

Cwdpiidun FL rdo 1A I

Condenser Factar 1.250000

— o — 4 e ]

At this point we calculate again and we see the result:

= Refrigeration circuit - side 1
Evaporating Termperature: 4,73
Condensing Temperature: 52,39

- - ' —-eam T

The value is nearer to 52 ° c... The results of the capacities are:

Calculation Data
= Refrigeration circuit global
Cooling Capacity:
Toktal Capacity:
Absorbed Capacity:
EER

At this point it is a question only to find the correct factor to center the result on the desired value. This
procedure is valid also for all other factors.

Attention: the rating factor is not proportional; they act on specific equations in the calculation engine.

Global Factors

Let’s see the global factors. These factors refer to the unit, but they adjust the cooling capacity of the unit
at the global level, the same is valid for the absorbed capacity and absorbed current.

To access these factors, the procedure is the same. It is enough to click on the factors button on the tool
bar:

MR DAY

The factors table will appear. At the center of each factors group, we find:

Global powser Factor 1.000000 Global power Factor

| |

&bzorbed power Factor | 1.000000 | Absorbed power Factor
| |
| |

1.000000

0 nnnann

Abs. current factar Absorbed current factor

e il
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Rating Example

Suppose we calculate the same previous unit, after rating the condensing and evaporating temperatures:

B EEX

& Unilab Shark v 2.5 build (121218) - [test_1]

& Files Modify  Archive managsment  Ubities Languages License  Windows

GROUPS

S€ airflow regulation Disabled ~ || 4 Parzislization

A

Finned pack

T

Shell and tube (2 circuits]

T

Shell and

ube (3 oiouits)

Plates (2 circuits)

Shell and tube

4 cicuits)

[ Fans e
[ Hydraulic Circaier e | F

(6300,360) Frice: 0,00 Weight: D

103026_C_M 50T ZHR 2400 1,8P 25NC
Inlet sir temperature (°C)

4

2x C-SCP510H38B

| I .CH50000-100
Flud | water v

[ Fluid inlet temperature !

Temperatura uscita flido 7,00

M capaciy

2% C-SCP510H33B

L4

103026_C_WM 50T 2HR 2400A 1,8
Inlet air temperature (°C)

Calculation Data

= Refrigeration circuit global
Coling Capadity:
Total Capadity:
Absorbed Capacity:
EER

= Refrigeration circuit - side 1
Evaporating Temperature:
Condensing Temperature:
Cooling Capacity:
Total Capacity:
Absorbed Capacity:
EER

= 103026_C_M 50T 2NR 24004 1,8P 25NC
Condenser Air Flaw: 33000,00
Condenser's Fluid Press. Drp: 20,23
Condenser's Air Press. Drp: 36
Cutlet air temp, DB 44,07
Outlet air temp. WE 28,03
Outlet rel, humidity 30,64
Air Frantal velocity 2,55
Refrigerant Fow 23141
Refrigerant velocity (gas ph.) 2,61
Exchange surface 196,20
Exchanger internal volume 15,3
weight 57,66
Inlek manifold: 28x1
Cutlet marifold: 28x1

= 25 C-5CP510H38B
Current:

= ACH500DQ-100
Inlet Fiid temp,
Outlet Fluid temp.
Evaporator Fluid Flow:
#Di# Density
#D# Specific Heat
Real Evaporator Fiuid Flow:
Evaporator's Fluid Press. Drp:
Real Evaporator's Fluid Press. Drp:
Refrigerant Pr. Drops

Evaporating Temperatre: 4,61
Condensing Temperature: | #5128 | ec |
Conlinn Canacif: " eanr | ww |

Unilab srl - Via Nino Bixia, 6 - 35131 Padova - Tel, 049 8763311

~

The results of the calculation:

Calculation Data

= Refrigeration circuit global

Cooling Capacity:

Total Capacity:

Absorbed Capacity:

EER.

We open again the table of the factors:

CHILLER

Ewaporator Factor

1.000000

Senzible capacity factar

1.000000

Evaporator PO Factor

1.000000

Condenzer Factar

1.250000

Condenzer PD Factar

1.000000

[5lobal powwer Factaor

1.000000

Abzarbed pawer Factar

1.000000

Ahbs. curent factar

1.000000

UNILAB
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At this point, we act on the global factor on the cooling capacity. This factor is proportional, so to obtain
170 kW we need to insert this factor:

LONaenser KU Facoon | U SZtEEEEE

|
Global pawer Factar | 1,0068100 |
|

- C I L alainlnlinlyl

Calculating again, we see the capacity is now 170 kW:

Calculation Data
= Refrigeration circuit global
Cooling Capaciky:
Tokal Capacity:
Absorbed Capacity:
EER.

We repeat the operation with the absorbed power, inserting the following value:

Global power Factar | 1.006100 |

Abzorbed power Fachar | 0.335000 |

We have rated the unit:

Calculation Data
= Refrigeration circuit global
Cooling Capacity:
Total Capacity:
Absorbed Capacity:
EER
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Archive management

The two database archive of SHARK

Before we can show how to insert any type of data in SHARK, it is important to state that the archives are
divided in two parts:

Standard: are standard archives given by Unilab and are periodically updated. No components
should be inserted in this archive because it could be removed by one of our updates.

Customer: is the archive where to insert new components, which can be shared with the users of
the Shark in the technical office.

How to insert a geometry
To insert geometry in Shark, we click on “Archive Management”, then “Geometries”:

Archive management  Ukilities  Language:

Coils

Geomekries

Microchannel

shell and tube exchangers
Plate exchangers
Compressors

Fans

Airflows regulator

Tubes

Fluids

Grid and Filters {air side)
Parmps

T T

(/r General Management

We click on “New” to start
the insertion: Geometries

0 Geometriss
=" Fin Pitches
=" Fin Height

.= Fin Thickness

=" Manifolds

GEOMETRY

Cor
ted, A s 11-]
Description Value

Exit
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We can choose the modality of the geometry:

m New Geomekry

Adding new geometry

With this procedure it is possible to add a new Geometry Preview
geormetry to the Cois 6.0 archive

Specify the geometry mode and click 'Next' to
continue.

Mode:  |Heating |

Direct Expansion
Steam
Purnp Evaporator

<< Back Mext == l l Finish

Then we click on “"Next” and insert the builder, then we click on Next again and we can now choose the
type of fin, either integral or spiroidal and choose the fin thickness and click on Next:

[M~ew Geometry [ x| |
Adding new geometry

Specify the fins typology: Geometry Preview

=1 Integral ) Spiroidal

Fin Thickress Imm (2 =] ||:|.1

<< Back l | Mext = | l Finish

Then you can specify the type of fin corrugation, and see the relative corrugation factor on the field
“Other” and we click on “Next":
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m] Mew Geometry

Adding new geometry

Specify the fin corrugation’s kind:

~— Geometry Preview ———————

T “'k_““::a ‘\t‘; e

(j F‘yrarr;id

. o Fuﬂﬁﬂ%“aﬁ__;'
ool
| i b ]Hﬂhh-&% )

(A= ]|
"y Lauvered

1 Other:

1.1500

| <<« Back | |

MNext ==

Finish

We can then specify the tube alignment -> Staggered or Aligned, and insert the tube external diameter,

tube thickness, rows spacing, and tubes spacing, then we click on Next:

m] Mew Geometry

Adding new geometry

Specify the tube corrugation's kind:

Ll

()iMicrofing ) Gross groaved

"y Other:

1.1000

.
"y Herring bane

~— Geometry Preview ———————

D

=

<<« Back | |

MNext ==

Finish

And then we specify the tube corrugation and check the relative factor on the field “Other”

Then we can see the description of the same and click on Next.
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m Mew Geometry

Adding new geometry

Specify the geometry description and click Next to Geometry Preview
add it:

Description:  |102522_C_M

<< Back l | Mext = | l Finish

You will see a warning “The Geometry was added correctly. Do you want to add another one in the
archive?” We click on “Yes” if we want to Add, or No, if we do not need.

Attention

lol Lo wou really wank bo close this procedure?

Then we click On Finish, then “Do you really want to close this procedure?” We can click on Yes, if we are
done.

CoreEnginez007 |

The geometry 102522 _C_M will be copied to mode; Cooling W To be continue?

We can decide to Copy the geometry that we inserted in the Heating mode, into another modality like
cooling. By clicking on the copy to mode:
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4 General Management

. GEOMETRY
Geometries

. Euilder uniah
0 Geometries

.= Fin Pitches
.= Fin Height

=" Fin Thickness

102522_c_M

=" Tube Thickness

Delete

Copy to mode

Geomekry | Rows Spacing | Tubes Spacing | Tube Ext, Diameter | Tube Thickness | Fin Thickness
Geomekry {mm () ) {mm {mm
102522_C_M 21.50 25.00 9.53 0.25 0.10

The geometry 102522_C_M will be copied to mode: Cooling. To continue we click on Yes and the
geometry will be copied.

On the same widow, we can manage the fin pitches, height thickness, tube thickness and manifolds.

For example we can click on Fin Pitches and see the list:
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4 General Management M=l

. FIN PITCH
Geometries

=" Geometries Fin Pitch {rmm) m Pitch (mm (2))

.l 1.20
.= Fin Pitches L a0

.= Fin Height 1.70
=" Fin Thickness 1.80

2.00

= Manifolds 2,30
2.50
2.80
3.00
3.20
3.60
4,00
4.20
5.00
5.10
5.20
6.00
6.80
7.00
7.20
7.50
5.00
10,00
12.00

Suppose we want o add a fin pitch of 1.90 mm, so we can write the value “1.90" like in the figure, and
click on “New” and you will see a message “The fin pitch will be added”, we click on “Yes” to confirm.

Similarly we can add a new fin height value (for example 11.00 mm)
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(’; General Management

=10 x|

Geometries

=" Fin Pitches

=" Fin Height

=" Fin Thickness
.= Tube Thickress

=" Manifolds

_-' Geometries Fir Height () m _

FIN HEIGHT

Height mm {2}

CoreEnginez007 [ %]

The fin height will be added {rmm {25 11, Ta be continue?

1.26
9.00
10.00
12.00
14.00
16.00
20,00

Similarly we can add a fin thickness value (example 0.22 mm)
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4% General Management

=10 x|

Geometries

=" Fin Pitches

=" Fin Height

=" Fin Thickness
=" Tube Thickness

2= Manifolds

.= Geometries Fin Thickness {

FIN THICKNESS

Thickness mm {Z)

0.10
0.1z
0.14
0.15
0.16
018
0.20
0.25
0.7
0.30
0.42
0.50

CoreEngine2007 B

The fin thickness will be added{mm {23} : 0.22. To be continue?

We can also delete and or modify values in these tables (example deleting 2.00 tube thickness)
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(r’ General Management

=10 x|

. TUBE THICKNESS
Geometries

=" Geometries Tubes Thickn i) Thickness mm (2}

.. . 0.25
.= Fin Pitches 0,27

.= Fin Height 0,28
=" Fin Thickness 0.30

" ; 0,33
.= Tube Thickness 0.5

=" Manifolds : .36

Delets 0,38
' 0,40
0.41
0,48
0,50
0,70
EureEnginezl]l]T E ?Eé
1.20

The tube thickness will be deleted (mm (2)) 1 2,00, To be continue?

We click on the value we want to delete and we click on the “delete” button.
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4 General Management M=l

. TUBE THICKNESS
Geometries

.= Georetries Tubes Thickness (mm) m Thickness mm (2}

.l 0.25
.= Fin Pitchies 027

.= Fin Height 0.28
=" Fin Thickness 8.30

=" Tube Thickness 0
= Manifolds 0,36
0.40
0.41
0.43
0.50
0.70
0.91
1.00
1.20

As last point let us insert a new manifold
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4 General Management M=l

. MANIFOLDS
Geometries

.= Georetries

.= Fin Pitches

.= Fin Height

=" Fin Thickness
.= Tube Thickress
= Manifolds

Manifold | External Diam. {mm (2] Thickn. {mm (2))
127%2,3 127.00
133,00
139.70
152.40
159,00
165.10
165,30
177.80
193.70
219,10
250.00
300,00
350.00
400,00

We click on Manifolds, and we insert the external diameter and the thickness, then we click on New.
We click on “Yes”

CoreEngine 2007 |

The manifold with ext, diameter will be added {mm {2} 600 and thickness ;
rarm (211 3.6, To be conkinue?

As we can see from the figure in the bottom
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4 General Management M=l

. MANIFOLDS
Geometries

=" Geomefries Manifold

-+ Fin Pitches External Diarnet
.= Fin Height

. Thickne
.= Fin Thickness

.= Tube Thickress
= Manifolds

Manifold | External Diam. {mm (2] Thickn. {mm (2))
133%2,3 133.00
139.70
152.40
159,00
165.10
165,30
177.80
193,70
219,10
250.00
300,00
350.00
400,00
500,00
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How to insert a coil
We click on Archive Management, and then on Coils, we will see:

Coils archive

Cperating mode Cioil model

Custamer Finned length m rirn (2

Tubes per row
Mumber of rows

Mumber of circuits

Fin spacing ﬂ rirn £2

We choose the operating mode in which we heating, then we click on Customer on the left tree:

Coils archive

Cperating mode Cail model

E—
Finned length m rirn (2
Height - m i (2

Tubes per row
Mumber of rows

Mumber of circuits

Fir spacing m i (2

| £ IFEE N
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Then we click on New and get:

Coils archive

Qperating mode Coil model

E—
Col model ceometry |
Finned lenagth m i (2

Tubes per row
Murber of rows

Mumber of circuits

Fin spacing m i (2

| 5 IR

We insert the dimensions on the coils:

Coils archive

Qperating mode Coil model

Coil rnodel GEometry _
Customer Finned length i 2
Height i (2}

Murnber of rows

Mumnber of circuits

Fin spacing m i (2
Fir rmaterial
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Then we add the geometry that we saved previously by double clicking on the Geometry empty field, then
we can choose the model from the “Customer” database:

Coils archive

Cperating mode Cail model

Coil madel EEometry 102522 _C_M

Cuskormer
[ Costruttare 13-11-14

Finned lenagth

Height
Mumber of rows

Mumber of circuits

Fir SFIEII:iFII;I _I il |:::|

Then we see this, we can click on save and thus we have inserted the coil that we can use in our
calculations.

Coils archive

Qperating mode Coil model

Coil rnodel Gzeometry 102522 C_M

[ standard
a Customer Finned length 00,00 Erey]
TJ--F urilab
O Tai] ST MR 9004 1,9P 4NC
Height 125,00 G|

Murber of rows

Mumber of circuits

Fin spacing m i (2]
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How to insert Axial Fans, single tension or EC type

SHARK 2.5 allows the insertion of various types of axial fans, including EC and AC in the archive. To do
that it is necessary to have the extracted curves from the catalogue or from the selection software that will
have different forms according to the manufacturer.

SHARK supports the following types of fans:

Typologies

Description

Field

Outlet
Variable

Inlet Variable

Single Phase

Fan with a defined number
“N” of curves

Discrete

Voltage Flow

Three Phase

Fan with two curves, “Delta”

or “Star”

Continuous

“Delta” or “Star”
link

Flow

EC multicurve on RPM

Multicurve fan with air flow
regulator

Continuous

Flow, ESP RPM

EC multicurve on voltage.

0-10V

Multicurve fan with air flow
regulator

Continuous

Flow, ESP Voltage. O0-

10V

AC with auto transformer

Multicurve fan with auto

Discrete

Flow,
priority

ESP, | Voltage and

Flow or ESP

Given that what is important to SHARK is not the fan typology “from the manufacturer catalogue”, but how
it is used in the unit and driven from the controller.

Single Tension Fan Insertion
To insert a new fan in “Archive Management” on the option “Fan”

Archive management Utilities
Coils
Geometries
Shell and tube exchangers
Plate exchangers
Compressors

Airflow regulator

Tubes

Fluids

Grid and filters (air side)

Languat

Choose the “Customer” archive:

{* Standard
(" Customer
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At this point the software will present, if any, fans in the Customer archive.

| Builder |

|2ieh|—.ﬁ.begg
| Typology

|.ﬁ.xials

| Subtype

|Munnphase

Models |

O FE031-4D_.0C._

In our case we need to add a new fan, so we click on “Add":

R Add

We set the typology of the fan on Single Phase:

O Triphase
Centrifugal

) Directly coupled

_yPulley and belt
Radials

_yPulley and belt

{0 Directly coupled

Finish

We click on Next to specify the manufacturer:
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Add Model

Builders

| rogemberng

| Finish

If necessary, add the name in the box below the list and we click on “Add":

Click on next and specify the fan series:

Add Model

Serias

|akFG 8od

[

If it is necessary, like in this case, to add the series, write the name in the box below the list, and click on
“Add"”:
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|AKFG 800

[

Let’s click on “"Next” and specify the model name:

|4KFE 800 K EIF

At this point the new fan is inserted in the archive, but all its data are not specified:

{~ Standard

&
| Builder |
Irosemberg j
| Typology |
-

| Subtype
IMonophase j
| Series |
| akFG 800 |
| Models |

o mccsooror |
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We will see the following:

i Fan Management
Archive
(" standard

S customer

Builder

{2} Home ‘ Eﬂl Add @ Save changes % Save abs. cap. & curr. [#] Override | | [E]Digitizer

AKFG B00 K.6IF
Voltape

j | j Freguency [Hz]

Load Fan .
Nr of rights [RPM
Typology " of rights [RPM]

]| et pone e o 11

) Coefficients Data
Subtype

|Mnn|:||:|hase j Points Min Flow [m*/h]
Vol. m>h) | Perd. Pa) Max Flow [m?/h]

| rosemberg

Absorbed current Real / Mominal [A]

A

Series

| AKFG 800 ~|
Models

© AKFG 800 K.6IF

[y
=R =R = (T, L

Pressure Drop (Pa)

[ Update graph ]
[ Calc. Coefficients |

ﬂg Import from digitizer file olume (mh)

| Show Chart =

The parameters shown in the following image are very important, as they refer to the chosen voltage
curve:

Voltage

Freguency [Hz]

Nr of rights [RPM]

Absorbed power Real / Nominal [W)]

Absorbed current Real / Nominal [A]

Min Flow [m? /h]

Max Flow [m3/h]

Currently, no curves have been inserted, so we click on “Add” [
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The following will be shown, where we can insert the new voltage:

Hew Voltage 400|

Cancel || Add

Once it is specified we click on “Add”[

Now the voltage is shown:

Voltage

Freguency [Hz]

Nr of rights [RPM]

Absorbed power Real / Nominal [W)]

Absorbed current Real / Mominal [A]

Min Flow [m? /h]

Max Flow [m3/h]

Now we set the nominal data in the window:

Voltage

Freqguency [Hz]

Nr of rights [RPM]

Absorbed power Real / Mominal [W)]

Absorbed current Real f Hominal [A]

Win Flow [m3/h]

Max Flow [m?/h]

At the end we need to insert the curve in the dedicated area. Here we can decide if of the curve we know
the point’s data or the coefficients:
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Wede i

AKFG 800 K.6IF

400 -]

Load Fan

(+) Points Data

() Coefficients Data
Points

Vol {m3/h) Perd. (Pa)

B

LY = NI LT T S L R N T S

|
[ =]

In our case, we will insert the data like in the following case:

t

Val. {m3/h) Perd. {Pa)
12500 229
14500 212
15500 199
16500 184
17500 169
19500 132
20500 112
21500 92,2
22500 63,8
24500 16,1
25000 0,1

w0 |~ o e | e [pa = | ?

[
L=l

We specify the minimum and maximum flows for the chosen curve:

Win Flow [m@/h] 12500

Max Flow [m?/h] 25000

We click on “Update Chart”:

[ Update graph ]

We obtain the following:
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AKFG 800 K.6IF

Voltage
|4DD j Frequency [Hz]
Load Fan

Nr of rights [RPM]

{*) Points Data
) Coefficients Data
Points

# | Vol (m3h) Perd. (Pa)
12500 229
14500 212
15500 199
15500 134
17500 169
19500 132
20500 112
21500 92,2
22500 03,8
24500 16,1
25000 0,1

Absorbed power Real / Nominal [W)

Absorbed current Real / MNominal [A]

Min Flow [m3/h]

Max Flow [m?/h]

CEE

[ Update graph ]
| calc Coefficients |

Tr-~-~r=°Tr==rv-=-=

3 14, 16. 18.000 20.000 22
¥ Import from digitizer file Volume (mh)

| Show Chart |

Let’s click on “Save modifications” to save the data in the archive:
@ Save changes

We will see the confirmation message:

-

CoreEngine2007 £

Save?

We click on “Yes”.

Repeat the insertion procedure of the voltages for each available curve.
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Insertion of a EC fan

Suppose, we need to insert the same fan as EC voltage 0-10V. We have extracted a table as the following
from the manufacturer selection software:

v

EX

gV

v

6

5w

400

360V

320w

280V

240V

200V

1000 min™

900 min™

800 min™

706 min™

04 min™

504 min™

m/h Pa m/h Pa m*/h Pa m*/h Pa m/h Pa m*/h Pa
12500 229 11200 183 10000 142 8700 110 7500 81,5 G300 56,7
13500 223 12200 11000 138 9700 109 2500 76,2 7300 52,8
14500 212 13200 167 12000 129 10700 99 9500 68,3 2300 46,6
15500 199 14200 154 13000 118 11700 90 10500 60,4 9300 38,6
16500 184 15200 14000 107 12700 11500 49,8 10300 28,1
17500 169 16200 15000 13700 12500 38,6 11300 16,4
18500 133 17200 16000 14700 13500 23,9 12300 3,7
19500 132 18200 17000 15700 14500 74 J 12500 0
20500 112 19200 13000 16700 15000 0 I-

21500 92,2 20200 19000 17500
22500 8.8 21200 20000
23500 40,8 22200
24500 16,1 22500
25000 0

ol V-0 - ISR I N8 FUVRN NS FITR O e

NB: The above table, cannot be inserted inside SHARK as it is, its content needs to organized in precise
way that will be explained later on.

In the first rows, we can notice the association with the regulation voltage:

TuC 10V CRY, gy 7V GY 5
400 W 360V 320V 280V 240V 200V
1000 min™ 900 min™ 800 min™ 706 min™ 604 min™ 504 min™

To insert a fan, we follow the same procedure, we have just seen. We click on “Archive Management” on
“Fan”:
Archive management Utiites  Languac
Coil=
Geometries
Shell and tube exchangers
Flate exchangers
Compressors
| Fans
Airflow regulator
Tubes
Fluids
Grid and filters (air side)
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Choose the “Customer” archive:

(* Standard
(" Customer

At this point, the software will show, if there are any, fans in the “Customer” archive.

| Builder |

|ru:usem|:uerg

| Typology

|.-5.xia|s

| Subtype

|I'~"I|:un|:|phase

| Series

| AKFG 800

| Models |

O AKFG 800 K.6IF

Since we need to add a new fan, so we click on “Add”:

‘ {a} Home | gja Add ‘ & save changes

In this case, we need to choose “EC with 0-10V regulation” as fan typology:

Add Model

Typology

O Pulley and belt

Radials

;----DPulley and helt

: ODirectly coupled
Multicurve AC/EC

>0AE with voltage selector
~{JEC with RPM regulation
©Q EC with D-10¥% regulation

Finish

We click on “Next” to specify the manufacturer:
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Add Model

Builders

© Ziehl-Abeqqg

CEbm
ONicotra
O Comefri
OcBI
Il:::l'r"iil:cntra_l

| Rozemberg

| Finish

It should be already present in the archive, but in case we would need to add it, we would need to add its
name under the list and click on “"Add"”. We click on next to specify the series of the fan:

Add Model

Series

O AKFG 800

AKFG 800

| Finish

In this case, too, the series should be, already present in the archive, but if we need to add it; we need to
write the name below the list and click on “Add”. Specify also the name of the model as well:
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Add Model

Models

AKFC 800 K.BIF - EQ

Finish

NB: since a fan already exists, even if in a different category, we need to set a different name.
Once it is done, we click on “Next”, the following will appear:

E‘Z Fan Management

Archive

" Standard
= e

Builder

IRDsemberg j
Typology

[Multicurve acfEC

=

Subtype

=

|E with 0-10v regulation

Series

=

| akFs son
Models

QO AKFC 800 K.6IF - EC

{a Home

d:: Add ‘ % Sawe changes

[Erigitizer

Curves Coefficients =»

#

FD (Pa)

Curr (4)

| Pabsiw)

| RPM

Impeller Diameter [mm]

1]

= =
Lol == = e e R R R S

Wmin

Vmax

Fackar

deltash

EOrnin

E1%rnin

BOWmax

B1Wmax

BOInt

B1Int

BzInt

00, 000000E+00
00,000000E-+00
00,000000E-+00
00,000000E+00
00,000000E+00
00,000000E+00
00, 000000E+00
00, 000000E+00
00.000000E+00
00,000000E-+00
00,000000E-+00
00,000000E+00
00,000000E+00
00,000000E+00
00, 000000E+00
00, 000000E+00
00,000000E-+00
00,000000E-+00
1]

o o o o o o0 oo oo

00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
1]

o o o o o o0 oo oo

00, 000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00, 000000E+00
00, 000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00, 000000E+00
00, 000000E+00
00,000000E+00
00,000000E+00
0

oo o o oo

o o O

00, 000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00, 000000E+00
00, 000000E+00
00, 000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00,000000E+00
00, 000000E+00
00, 000000E+00
00,000000E+00
00,000000E+00
0

== == = IR e e R e o Y e Y e
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You'll see in the central part of the window the coefficients of the fan. To extract those coefficients, click
on “Fitting”:

| FitFing

The following window will come up:

Soundtdb(A)]

Air Volume(eh)

Fans (multivoltage single equation) v @ pfa(Pa) vs V(m3/h)
CI(A) vs V(m3/h)
Both curves v CP(kW)  vs V(m3/h)
© n(1/min) vs V(m3/h)
© (dB(A)) vs V(m3/h)

O Forwad Method

T(v)| 0,00 Tension(V) 160,0
@® Backward Method
X(m3fh) O Stepwise Method Frequency (Hz) 50,0

Result 0,00000

R2=

In the center, we see the format of the excel file we need to import:

Tarsient [ B

The excel file needs to have as columns:
Voltage (V) => in this case the 0-10 V tension
Current (A)
Absorbed Power (W)
Prevalence (Pa)
RPM
Flow(m3/h)
Noise (db(A))

So the excel file will be as the following:
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(Op) d9-C L& -
—*} Home Inserisci Layout di pagina Formule Dati Revisione Visualizza Svilupy

== 4 Taglia
_j =% Copia

Incolla =l = i=|| & e - |||E
18 % Copia formato (6 € 8§ -||i A £ || €5 2= || = Unisci & centra = || |E

Calibari §||§}”| =/ Testo a capo 4

Appunti ] Carattere Allineamento ]
Al -0 | 10
D

229

223

212

199

184

1569

153

132

112

92,2

08,8

40,8

16,1
0

183

177

167

154

140

128

110

93,5

76,2

55,6

31,2

a

=R S
o o oo
-]

W ] L0 s wa | pa | e
Rl = = = = =
frm e T e B o R s T

s T o T s s N s Y s A o [ [ s O s RO o Y s R s [ s O s s B o [ s N s O s R o R s N s [ s R s B s B
a0 DO 0O O Q0 O D0 o0 0 0O 00 0000000000000 m

B
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n

[ S N IR T ¥ w TR Y T N TR Y T N TR T ¥ TR ]

Etc.

At this point, we click on “Load Excel File” to open the excel file just generated.

Choose the file:
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Wede i

Open a File

Cerca in: | ) Materiale Dimozstrazione

-1 [CiCompressar

‘Jﬁ |Ciprogetti shark

Dacumenti [ sFandi
recent [ivent. Monafase
Fr ICvent. Trifase

Desktop

=

Documenti

Rigorze del
canputer

“;} M orme: file: || j Apri |
""--} . .
Ricorze direte  Tipa file: |e:-:u:e| file: j Annulla

[ &priin sola lettura

The content of the file is shown in the table:

Tension(4) Current( &) Pfa(Pa) i 1/min) Air Volumelm3h) Sound(dbla])
10, 00000 0,00000 229,00000 1000,00000 12500,00000 0000
10,00000 0,00000 223,00000 1000,00000 13500,00000 00000
10,00000 0,00000 212,00000 1000,00000 14500,00000 00000
10, 00000 0,00000 193,00000 1000,00000 15500,00000 0000
10,00000 0,00000 134,00000 1000,00000 16500,00000 00000
10,00000 0,00000 163,00000 1000,00000 17500,00000 00000
10, 00000 0,00000 153,00000 1000,00000 18500,00000 0000
10,00000 0,00000 132,00000 1000,00000 13500,00000 00000
10,00000 0,00000 112,00000 1000,00000 20500,00000 00000
10, 00000 0,00000 92,20000 1000,00000 21500,00000 0000
10,00000 0,00000 £8,30000 1000,00000 22500,00000 00000
10, 00000 0,00000 40,0000 1000,00000 23500,00000 0000
10,00000 0,00000 16,10000 1000,00000 24500,00000 J00gon
10,00000 0,00000 00000 1000,00000 25000,00000 00000
9,00000 0,00000 163,00000 1000,00000 11200,00000 0000
9,00000 0,00000 177,00000 1000,00000 12200,00000 J00gon
9,00000 0,00000 167,00000 1000,00000 13200,00000 00000
9,00000 0,00000 154,00000 1000,00000 14200,00000 0000
9,00000 0,00000 140,00000 1000,00000 15200,00000 00000
9,00000 0,00000 128,00000 1000,00000 16200,00000 00000
9,00000 0,00000 110,00000 1000,00000 17200,00000 0000
9,00000 0,00000 92,50000 1000,00000 18200,00000 00000
9,00000 0,00000 76,20000 1000,00000 13200,00000 00000
9,00000 0,00000 5E,60000 1000,00000 20200,00000 0000
9,00000 0,00000 31,20000 1000,00000 21200,00000 00000
9,00000 0,00000 9,00000 1000,00000 22200,00000 00000
9,00000 0,00000 00000 1000,00000 22500,00000 0000
2,00000 0,00000 142,00000 1000,00000 10000,00000 00000
2,00000 0,00000 132,00000 1000,00000 11000,00000 00000
8,00000 0,00000 123,00000 1000,00000 12000,00000 0000
2,00000 0,00000 112,00000 1000,00000 13000,00000 00000
£,00000 0,00000 107,00000 1000,00000 14000,00000 0000
8,00000 0,00000 93,70000 1000,00000 15000,00000 J00gon
2,00000 0,00000 75,70000 1000,00000 16000,00000 00000
£,00000 0,00000 £0,40000 1000,00000 17000,00000 0000
8,00000 0,00000 40,20000 1000,00000 18000,00000 J00gon
,00000 0,00000 19,60000 1000,00000 19000,00000 00000
8,00000 0,00000 00000 1000,00000 20000,00000 0000

Click on “Fitting Data:”
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Below we can see the result of the fitting, of the perfect curves:

Crrent(A) PhaPs) nitrin) Air olomal(m2/h) Soundtdb(A)]
223,00000 oo

223,00000

212,00000

195,00000

184,00000

165,00000

15300000

132,00000

112,00000

s2.20000

N ~

10000 12.000 14000

16000 18000 20000 22000
Al volume(mEh)

Fans (multivoltage single equation) @ pfa(Pa) vs V(m3/h)

CI(A) vs V(m3/h)
Both curves CP(kW)  vs V(m3/h)
000000 00000 ; Y y : © n(1/min) vs V(m3/h)

0,00000

; : ; © (dB(A)) vs V(m3/h)

Coefficient O Forwad Method
Tension

-S,Ségggzi @ Backward Method ©
0,9774178 X(m3/h) O Stepwise Method Frequency (Hz)
6,807955E-02,
1,073873E-03
5,85311E-03
-4,330766E-04
1,79126E-05
-2,207584E-06
-3,933798E-08
0

crvaEcz

T T T T T
8.000 10.000 12.000 14.000 16.000 20.000 22.000 24.000
Ajr Walumerm®ih)
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Now to save the data, please click on “Apply to Current fan”:

If we had the absorbed current curves, absorbed power, and noise, we would have had to repeat the
procedure “Fitting data” and then “Apply to current fan”, for each available curve. Before doing the fitting,
change the parameter:

® pfa(Pa) vs V(m3/h)
O I(A) vs V(m3/h)
OP(kW)  vs V(m3/h)
O n(1/min) vs V(m3/h)
O (dB(A)) vs V(m3/h)

Once the fitting has been done for all the curves, let’s click on “Exit”:

l’ _]

The following window will appear:
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E'Z. Fan Management

Archive
@ Save changes

£ak Home | o Add ‘Digitizer
(" Standard

e tome| -

RPM

Builder

Curves Coefficients ==

IRDsemberg

Typology

[Muticurve ac/EC

Subtype

Impeller Hameter [mm]

&00

|EC with 0-10v reguiation

Series

=

| akFs son
Models

O AKFC 800 K.6IF - EC

[
Lo s R i RN B = LR ) I SR PR LN

e e |
s IR = g I G U R N ]

15

FD (Pa)
-55,068500E-01
-55, 055331 0E-01
97,741760E-02
£, 079550E-03
10,7357 30E-04
55,531 100E-04
-43, 307EA0E-05
17,912600E-06
-22, 07564 0E-07
-39, 337950E-09
00, 000000E+H00
00, 000000E+H00
£3,520270E-12
00, 000000E+00
00, 000000E+00
-53, 45437 0E-17
00, 000000E+H00
00, 000000E+H00

Curr (A)
00, 000000E-+-00
00, 000000E-+00
00, 000000E+00
00, 000000E 400
00, 000000E 400
00, 000000E+00
00, 000000E-+-00
00, 000000E+00
00, 000000E+00
00, 000000E 400
00, 000000E 400
00, 000000E 400
00, 000000E-+-00
00, 000000E4-00
00, 000000E+00
00, 000000E 400
00, 000000E 400
00, 000000E 400

F Abs (W)
00, 000000E-+-00
00, 000000E-+00
00, D00000E+00
00, 000000E-+-00
00, 000000E-+-Q0
00, 000000E-+Q0
00, 000000E-+-00
00, 000000E+00
00, D00000E+00
00, 000000E-+-00
00, 000000E-+-Q0
00, 000000E-+-Q0
00, 000000E-+-00
00, 000000E4-00
00, D00000E+00
00, 000000E-+-00
00, 000000E-+-Q0
00, 000000E-+-Q0

00, 000000E+00
00,000000E+00
00,000000E+00
00,000000E-+00
00,000000E-+00
00,000000E-+00
00, 000000E+00
00,000000E+00
00,000000E+00
00,000000E-+00
00,000000E-+00
00,000000E-+00
00, 000000E+00
00,000000E+00
00,000000E+00
00,000000E-+00
00,000000E-+00
00,000000E-+00

6300 1] 1] 1]
25000

mnin
Wrnax
Fackar
delkasD
BOYmin
B1%min
BOVmax
E1Vmax
BOInk
B1Ink
EzInk

o o o oo oo oo
o o o o oo oo oo
o o o o oo oo oo

1

el O O O O O O O O O O

Let us set the Impeller Diameter:

Impeller Hameter [mm]

aoo|
And we click on Save:

% Save changes
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How to insert a Centrifugal Fan
To insert a new fan, we click Archive management, and then on we get:

i Fan Management

Archive

£3} Home | o Add ‘ & save changes ' Save abs. cap. &curr. [ Override | | [EjDigitizer

* standard
" Customer

FEO31-4D_.0C._ ot
Builder oitage

I 140 j Frequency [Hz] 50
Load Fan

IZiehI—Abegg

Typology Mr of rights [RP#] &30

(3 Points Data

I.ﬁ.xials Abzorbed power Real £ Nominal [W] 57

© Coefficients Data absorbed current Real £ Mominal 4] 0.26

Subtype
Points
yal, im3h) | Perd, (Pa)
715,69 30,93
790,93 28,93
870,35 26,77
Models 955,13 24.61
Q FEO31-4D_.0C 1041,72 21.94
o 1116.96 19,45
FED31-4E_.0C.
gFEDSS 4D_.0C._ 119636 16.29
T 1267.4 13.3
OFED35-4E_.OF._ 135933 a.98
OFE040-4E_2F._ 1442.89 4.65
OFE042-4E_2F. _ 51608 016
(OFE045-4E_4L._
(OFE045-6E_.4F._
gFEDSU-ctE_AI._ Update graph ]
FED50-6E_.4F._
OFED56-6E_41L._ [
{OFE063-6E_41._
{OFE063-6E_.4M._
{OFED63-BE_41._

Min Flow [m3 k] 715.69

IMonophase

tax Flow [m3/h] 1515.08

Calc. Coefficients ]

T T T
& 1,000 1,200 1,400 1,600 1,500 2,000 2200
4% Import from digitizer file walume (meh)

| Show Chart |

We then click on Customer, Add button, we can add the builder, the typology, the subtype, the series and
the model.

We choose “Archive”, and click on “Customer” and then when we click on “Add” we get:
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i Fan Management

Archive

{” standard
o

£3} Home | o Add ‘ & save changes ' Save abs. cap. &curr. [ Override | | [EjDigitizer

Builder

Typology

Subtype

Models

Select or add a fan!

Then we can insert the typology:

Add Hodel

Typology

Axials

'D Triphase
Centrifugal

Radials

'D Monophase

- Directly coupled

. ...0 pulley and belt

’D Pulley and belt
“.{_)Directly coupled

[ ]

Finish

Then the model:
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Add Model

Models

|Newh-1u:u:|els|

Finish

&4 tome | cla gwm-cmre‘x‘ Doverrzer

TECHNICAL DATA Graph  Picture
A2 A 3| eg-Leg tn-Qusd Ln-Ln | P

DIAMETER

= Density 1.2 Kgim?
{i- ¥ Surface 0.05 m?
- Efficiency %

48 5256 5358 54 48 4P

otale Pa

QAT 3020
Oat 3028

Pressione

3 04 05
Flows mith (<1000}

We choose the type of fan to be inserted and we click on “Next”.
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I F arrr
ICOTRA DUAMETRG GIRANTE

see [

G
RPM

)

8 B 823857 5530

I T i~

EEEEUEEE

& 8 2 3323 g EEEE B %

PRESSIONE TOTALE

8

1. Seect scale B

2 Chckon Gatee o

&

3 Cick on the graph a port of the iz
ol e a3 e 3dhise @ whese the
‘capacty and the pressue drops e wel
defned]

selocted |

ot | )pﬁj Portata 48144 - Perdie: 53,08

We click on “Scale and Axes”. The types of scales are Logarithm-logarithm, Linear- quadratic and linear /

linear.

We click on “Acquire” (Axes Origin) to indicate the origin of the axes and to insert the relative values.

We do the same for “Max Airflow”.

We click on “Efficiency”

Scale

= Log - Log
™ Lin - Quad
" Lin - Lin

AXis origin

Airflows (m3h)

Pressure drops (Pa)

Max air flow

30

Aquire

AirFlows (=)

Efficiency

Aquire

Pressure drops (Pa)

Gt three poinks in sequence
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Aty
ICOTRA DUAMETRG GIRANTE

ssc 1

§ 8 BEEEG FEE o

B
FEEEEEE AT

&8 3283 g EEEd ¥ 8

PRESSIONE TOTALE.
£

TN

1. Select scale %0 o1 oM 02 03

2 Chck on et tuse pards n
seqence”

g

3 Chek on the graph 3 poit of the aikgin
[

T T T T T T
Bz 83 @ses o0r 11

o
‘capachy and the peessue draps e wel [

I L
of e s e advise 3 whese the HIAARH I

T T T T T T T
nsnr 1 2 aas 1w

4

. AP P )] resesirs oo

We need to get two points that are on the same oblique line called constant efficiency “Isoefficiency

points”.

Like in the given guide we click on the “get” button to get the points.

We click on “Power Point”

wrrr
ICOTRA  cuMETRO GIRANTE

ssc 1

& 8 BEEEEG BEE o

PR EEEEE

& 8328z g EEEd ¥ 8

et o pints thicuogh the sceendimerts
e

PRESSIONE TOTALE.
£

2 Cick on et o poris i sequnce”

3 Cick on the graph the fest and the:
second port

-

B TN ol oor o1 oW 02 o3
ATTENTION: Once the button Feratn
GET" is pressed You need o get

g

the point

T USRI S0LI I e
Bz 83 @ses o0r 11

T
1

TT T T T T 1177
4 2 3 4 s E7ES

T
0w

",@}—) i] Portata: 5267 - Perdite: 131189

From the small guide we click on “Acquire” and we click on an intersection point between the constant
efficiency curve and the power curve.
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After that we click on the corresponding spaces the power values and the efficiency of the chosen curves.

We click on “Main Data”:

1
=
>

Gim
RPM

TaTAL PRESSI

& 8 BEEEEG B EE|n

PR EEEEE

2 Clck on et ol porks” mad chch. o
ire grephih pens of rhssecien

the refeserce curve and lhat of
3 ATTENTION the frst 7 points
need to cover the entire graph

FAR A\
ST
WA

!

P

!

4 &b the fst seven poits sel the
efficincy vaiues 1o whch ey ieler

5 Get et lous pors. The sfiiercy
velues wil be calculsted samsicaly

5 &8 8 2883 3 EEEE ¥ ¥

PRESSIONE TOTALE.

=V T
| ] [TT]
T T R R

roan s

&

g

— USRI 0L e e e T T
B2 B3 @aps 07 1 14 2 3 & 58

TTITTT T T T T T T TITT T 1 T
34 s ETEEW H W™ M W

Veiscta' ria in usctn el
T T T T T T T T T T T T T TTTIT
NSA7 1 7 a5 1 m o wm momam o0 sm

|,ﬁ)9 2] | pontate 224 perite: 100322

We insert the diameter of the impeller that in this case is at the top of the graph.

The same for the air density.

In case the air to the fan outlet is known we just insert the value , otherwise we click on “Get”(Fan Outlet)
and we click on the on a point of the graph at a certain speed ; we have a field where we can enter the
chosen air velocity and automatically the fan outlet will be calculated.

Next, in the section “RPM” we put the minimum and maximum values.

If we click on “rpm” we can insert the relative data.
We do the same for “Power” and “Noise”
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atrr
ICOTRA  ounermo omanTe
see [

G
RPM

40.00
48.00

7 s

02613 5600

05823 5.0
w50

104232 5400

w53 410

8983 4200

TS 3660

597249 5205 29.00

8 B 823857 5530

EEEEUEEE

Gt thees points n sequencs

1. Sek a eferance tounds rumber
2 Clek an et ol parks" and elck on
Ihe guaphthe ponls o phercecien

the ieference cuve and thet of
3 ATTENTION: the first 7 points
need o coves the entire graph

rill J'}‘I‘
gt
T

00 01 oM 0% 03 05 0.

4, e the fust seven oot sel the
efficiency vaiues o which ey tefer

5 Get other four poirts. The eficercy
vaues il be calculsted stamsbcally

& 8 2223 g EEEd ¥ 8

PRESSIONE TOTALE
3

8

&

T T T T T TTT T T T T 1
B2 23 @408 07 1 4 2 3 4 358

VAR LD S S S A A T
H 7asw0 “©
e vty

S W s im0 30 AT s

ArLa _] Purtata: 5267.05 - Perdite: 2435

For example let’s take an rpm of “2600"

We click on “Get all points” and we follow the instructions that are given in the small guide paying
attention to point 3. That says that the first seven points taken in the graph need to be the ones of the
intersection between the curves of constant efficiency and the chosen curve.

We click on “Noise Points” and we get

B8 BEEEEG FEE .

BHELERS SR

& 8 328z g EEEE ¥ &

-

ol oor 01 oW 02 03

PRESSIONE TOTALE.
£

1. 56t iefevence “nois”
2 Cick.on 'Ge ol ot and cick on e

iefeierc cuivs and that of
3,51 he ticioncy vain o wich oy

g

— T T T T TTT T
Bz 83 @ses o0r 11

HELEURE L S A
Veiscta' ria in usctn

T I T
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We follow the same procedure as for “Point on constant rpm curve”

We can follow the mini guide below.

1. Set areference "hoize”

2. Click on "Get all pointz" and clhick on the
graph the points of intersection between the
reference curve and that of

3. Set the efficiency values at which they
refer

We click on “Exit” and on save changes

G vieme | s NSV | e

TECHNICAL DATA Graph l Picture l
Surface me 0.05000 y . A .
Ciameter - 200 }‘B }9 91 | Log-Log Lin-Buad Lin-Lin | =4 Print
Reference rpm Rmp 2600 AT T-T
Round min Rrp 600 AN mm
Found mazx Fmp 3000 DErely 1.2 Kgime
Density kgim® 1,200 Bz Do
Flaws min mh 200 - E";:":t_
Flow max mh &000
Min pressure drop Pa 30
Max pressure drop Pa 1600

ACQUIRED POINTS

Poinks l Rounds l Power l MNoise ]

Yolume Pressure EFficiency
& Pa %o
740,45 921.1 40
10E84,355 962,51 45
1331.74 991,07 52,3
1593.05 102413 sl
1997.35 1058.23 577
2340,35 107777 o9
330342 104232 o4
382973 975,13
4382,99 879,53 42
481282 778,51
547249 652,15 29

Prezzlore Tole Pa

Wi

Test ;

Flowr m5h Q1000

Load picture
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How to insert an Airflow regulator

Airflow regulators are used to scale the fan air flow in regards to the unit condensing temperature (it can
be applied only to air/water chiller).

Click on “Archive Management” -> Airflow regulator:

Archive management  Utiites  Langua
Coils
Geometries
Microchannel
Shell and tube exchangers
Plate exchangers
Compressors
Fans
Tubes
Fluids
Grid and filters (air side)
Pomps

You will see the mask below with an example:

.- Flow Regulator Managemen

‘ Archive
(¥ Standard

[] [d}””l ") Customer

|E| [ ':u' ” ” l | Flow Regulation Function Curve

Model data ‘

FreonID Al 110
Xa 54 100
Ya
Xb 44 £
kis} 50 80
ca -170
C1 5
c2 a
xd 54
d
Xe 44
e 50 30
FO -170 =
Fi 5
F2 ] 10

0

70
B0

50

% Fan Load

40

T T : . - : : T T T T T
34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
Condesing temperature

l %% Fan load “ %% Absorbed power
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On the chart, you can see on the axis “y”, %Fan or % absorbed power clicking on the buttons
%% Fan lnad b '
] Or % Absorbed power

The coordinates (xa,ya),(xb,yb), and the known terms (c0,c1,c2) refers to chart Condensing
Temperature/% Fan Load.

( Flow Regulator Managemen

| G;J:]h:ilard
IE' l#”H] OCustomer
|

[=] l i ” H ] | Flow Regulation Function Curve

Model data |

FreonID I

Xa 54
Ya 100
Xb a4 801
Yb 50 80
co -170
C1 5
c2 0
xd 54
Yd 100
Xe 44
Ye 50 30
FO -170
Fl 5
F2 0 10

0

70 4
60 4
50

=
&
=]
a3
c
&
w
E

40

20 4

34 36 38 40 42 44 46 48 50 52 54
Condesing temperature

[ % Fan load ” % Absorbed power ]

The coordinates (xd,yd),(xe,ye) and the known terms (FO,F1,F2) refers to chart Condensing
Temperature/% Absorbed Power.
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: Flow Regulator Manag

Series |

] EREY
|

Archive
(+) Standard
O Customer

=)

4 ](=]=]

Flow Regulation Function Curve

Model data |

FreonID I

Xa 54
Ya 100
Xb 44
b 50
Co -170
C1 5
c2 0
xd 54
¥d 100
Xe 44
Ye 50
FO

F2

% Ahsorhed Power

90 4
80 4
70
60 4

50

40
30 |
201
10 4

0

Condesing temperature:

B L L B B B I I B B R B R B
34 36 35 40 42 44 45 43 50 52 54 56 58 60 62 64

[ %% Fan load

“ % Absorbed power |

To insert a new series and a new regulator, it is possible to insert the data in the Customer Archive.

Archive
(%) Standard

O Customer

Archive

@
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How to insert the points in the chart

Fluw Regulator Manag M

Archive
) Standard

El [_] ﬁ [_] icostomer:
|

= (dr |[=] 2] | Flow Regulation Function Curve

Model data |

FreoniD I

a
fa
Xb
b
Cco
Ci
C2
xd
¥d
Xe
fe
FO
F1
F2
CutOn

% Fan Load

Condesing temperature

[ %% Fan load ” % Absorbed power ]

Click on the buttons i to insert SERIES and MODELS. Besides, to insert the variables “a, b, C”, like the
example below.

i Flow Regulator Manag M

Archive
) Standard

|
El E (%) Customer
|

El [ d} H H ] | Flow Regulation Function Curve

Model data |

FreonID
Xa
fa
Xb
b
Cco
Ci
c2
%d
Yd
Xe
fe
FO
F1
F2

CutOn

% Fan Load

Condesing temperature

%% Fan load ” % Absorbed power
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To insert also the variables “d,e,F".

; Flow Regulator Manag

Series | Archive
() Standard
E' (+) Customer

= [de |[=][2] | Flow Regulation Function Curve

Model data |

FreonID

Xa
Ya
Xb
b
Co
C1
Cc2
¥d
Yd
Xe
Ye
FO
F1
F2

% Fan Load

Condesing temperature

%% Fan load ] [ %% Absorbed power

. - % Fan load .
Click on and on I anee S0 you can obtain:
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H % Absorbed power ]

il Tl Bl Sl i iliel el
S T
Pooqeooqsosgoo0pe=ors s

boodooo

Condesing temperature
%% Fan load

Flow Regulation Function Curve

mer

Standard
Custo

1004 ---
904---
804---
704---
604---
404---
304---
204---
104---

Archive

E

pe0t Ue 4 95

|
|

[
3
c
S
=
c
=
wid
S
-
a
o
<

e
=

=0 [ & ]|
=) [ % ]|

Medel data

UNILAB

HEAT TRANSFER SOFTWARE

4| Flow Regulator Manag

] SO you Can see€:

%% Absorbed power

Click on

[ =4 Flow Regulator Manag

() standard

(%) Customer

Flow Regulation Function Curve

) =]=]

Meodel data

130 paclosty %

Condesing temperature

%Absgrbedpgwer

049 8763311 — Fax: 049 8750196
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In the field “FreonID”, you can choose the freon reference or activate all:

: Flow Regulator Manag ﬂ

‘ Archive
) Standard

FlEj=]2] | ©csum

=] [ & |[= || 2 | Flow Regulation Function Curve

Series

Model data

FreonID i j

Xa
Ya
¥b
b
Cao
C1 R744 (COZ)
c2
xd
d
Xe
e
FO
F1
F2

poodooomooobood

coomooq

% Abzorbed Power

[P NP I N N R —
e

e
34 3B 38

ondesing temperature

._. . -
(o
o
@l
2

%% Fan load “ % Absorbed power

It is possible to simulate the fan shut down, choosing in the field “CutOn”, YES or NO.

oS o

Archive
() Standard

|
|Z| @ Customer

|
|Z| Flow Regulation Function Curve

Model data |

Series

FreonID

% Absorbed Power

R e e L S L A
34 36 38 40 42 44 46 48 50 52 54 55 53 60 62 64
Condesing temperature

%% Fan load I ’ % Absorbed power
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Example of application
To test the new airflow regulator, it is possible to insert a fan in Shark software:

GROUPS il | 9 tiflow eguiation Disabled [+ |[ 57 Pazialation

Click on “Double click to insert a fan”:

GROUPS e il | 3 tiflow egulation Disabled [+ ][ 7 Paciaiation

% Fio Standard s PHE Onda | =]

[ Fan
(5 Airflow regulation

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
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Click on “Fan” to choose a model:

»» Double click to insert a fan <<

E_ Fan
EE Standard

EI-E Ziehl-Abegg
[ [ Series F&
i FBO3S-9E_.2C. P
- FBO35-4E_.2C. 5
- FBO35-6E_2C. 5

Then, click on:

W FEO40-9E_2F_P #A X O E
e e

And on Airflow regulation:
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Wede dn 00

N FBO040-4E_2F P # X O E
g > Double click to inzert a fan << = x = =

FBOG3-8E_.4F. L
FBOG63-8E_.41._P
FBOG3-8E_.41._5
E- Series FC
-E- Series FE
[ Series FH
-B- Series FL
(5 Ebm
(e Airflow regulation

Airflow regulation ->Customer-> test2-a

N FBEO40-4E_2F_P

PN > Double click to insert a fan <<

-E- Series FC
-E- Series FE
E- Series FH
E- Series FL
-B Ebm

£ Airflow regulation

-E- Standard

EE Customer
ho testla

In the end, click on "OK".
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W FED404E_2F P = X 0 E
S W A T
- N I E- =1

GROUPS

_i: by Condensing Temperature
R equlation with Pk

FBO40-4E_2F._P

GROUFS

:i': by Condensing Temperature -7 Parzialization

FBO40-4E_.2F._P

Now the program will simulate the action of the air flow regulator.
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How to add an air filter
To add a filter in shark we click on “Archive Management”, then on Grid And filters (Air side)

kv 2.5 build {140829) - [Air Wate

frchive management  Utilities

Coils
Geometries

Microchannel

shell and tube exchangers
Plate exchangers
COmMpressars

Fans

Airflov regulator

Tubes

Fluids

Grid and filkers (air side)

Pormnps

Language

P = oeromcompresrs

And we obtain:

Fi Management

Digitizer

{ahExit

save changes

¥ standard
{” Customer

Filters l

| Builder

| Points

Yol. {(m3/h)

[FILTERCEL

| Tipology

i+ By Yol. {(m2/h)
= By ¥el. {m/'s)

Description

G4 - 287x5921448 | Height (mm}

|

IFiIters

Models

G4 - 28TH592K4E -

G4 - 400x400145
G4 - 400x500X45
G4 - 4008625148
G4 - 490K 592K45
G4 - 500x500%48
G4 - 500K625K45
G4 - 5921592148
G4 - 28TRETIHNAE
G4 - 28THD9Z2H9E
G4 - 400x400X95
G4 - 400x500198
G4 - 400K625K95
G4 - 4901592198
G4 - 500x500X95
G4 - 500%625196
G4 - 5926 592K95
G4 - 28THBTIN9E
G4 - TO0R400K4E

K - Surface factor I:l Length {mm}
FD(Pa) |

[# ] vol. (m3fhy |

Efficiency

oep )

40,000 |
35,000

;
5,000

10000 15,000

Airflos (m*h)

20,000

4% Import from digitizer file

25000 30,00

"~ Liner interpolation

A -0.00416
B | 31.54876875
c 235

Airflow {(m=/h}

" Optimized curve Pressure drops (Pa)

{+ Optimized EMC efficiency curve

[ o ]
[ o ]

F=A+B*y+C*{w"25)
F = Pressure Drops, v = Yelocity
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Woode dn llie

We click on “Customer” — then below the Builder to insert a new one, then on Add

EZJ Management

Archive
| {aExit @Sa\te changes | Drigitizer

" Standard
@ m Filters l

Builder | Points | | ¥ol. (m3/h)

' By ¥ol. (m3/h) Description G4 - 2871592848 |  Height (mm)

= By ¥el. {m,s)
K - Surface Factor Length {mm}
[#] vol.imyty | PO(Pa) |
*

Tipology

Efficiency Depth (mm})

40,000
35,000

5,000 10000 15000 20000 25000 30,00
ﬂg Import from digitizer file Airflowy (m=h)

" Liner interpolation -0.00416 Airflow (m3/h) lIl
i Optimized curve 31.54876875 Pressure drops (Pa) |I|
i+ Optimized EMC efficiency curve 2.35

P=A+EB*v+C* (v~ 25
P = Pressure Drops, v = Velocity

Then on “Series” and we click on Add

}Z Management

| Archive ﬂExit @Sa\te changes | Digitizer
" Standard

o Filters l

Builder | Points || ¥ol. (m3/h)
d LE2L Description Height {mm)
Tipology Rename K - Surface factor |:| Length {mm})
Delete Efficiency Depth (mm}

40,000
35,000

5,000 10000 15000 0 20000 25000 30,00
ﬂg Import from digitizer file Airflowe (m3t)

" Liner interpolation -0.00416 Airflow (m3/h) lIl
i Optimized curve 31.54876875 Pressure drops (Pa) |I|
i+ Optimized EMC efficiency curve 2.35

P=A+EB*v+C* (v~ 25
P = Pressure Drops, v = Velocity
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Then on “Models” and we click on Add

i Managemenk

Archive

Digitizer

{aExit

@Sa\te changes

" Standard

Qicustomer |

Filters l

Builder

| Points | | Yol. (m3/h)

IBuiIderP.

&+ By Yol. (m2/h) Description

G4 - 287%592%48 | Height {(mm)

Tipology

= By ¥el. {m,s)

K - Surface Factor |:| Length {mm}

IFiIters

[#] val.(m3fhy | PoiPay |
& Efficiency

IUniIab_Serie

40,000

35,000 |

Delete

5000 10,000 15000

Airfloswy (m=h)

20,000

ﬂg Import from digitizer file

25000 30,00

" Liner interpolation -0.00416

Airflow (m3/h)

i Optimized curve 31.54876875

Pressure drops (Pa)

i+ Optimized EMC efficiency curve 2.35

[ o ]
[ o ]

P=A+EB*v+C* (v~ 25
P = Pressure Drops, v = Velocity

Then we can add the details:

E Management

Archive

{ohExit QSa\te changes | Digitizer

" standard

R usome:|

Filters l

Builder

| Points | | vol. (m3/h)

IBuiIdern

= By Yol. {(m=3/h) Description

G4 - 2874592148 | Height (mm)

Tipology

" By ¥el. {(m/s)

IFiIters

K - Surface factor III Length {mm)
FD(Pa) |

[ val. (m3k)
& Efficiency

IUniIab_Serie

40,000

Models

= 30000

Insert element name

|4 - 290 - 594 x 50

’ Cancel

5000 10,000 15000 20,000

% Import from digitizer file

Ajrflosy (i)

25000 30,00

{~ Liner interpolation
™ Optimized curve

{* Optimized EMC efficiency curve

-0.00416

31.54876875

235

Airflow {m=/h})

Pressure drops (Pa)

[ o ]
[ o ]

P=&+B*y+C* (™25

P = Pressure Drops, v = Yelocity
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As you can see:

EZJ Management

| Archive

{ahexit | Bfsave changes | Digitizer

" standard

@ Filers |

| Builder | Points | | vol. {m3/h)

|Buildera & By Yol. {m3/h} Description G4 - 2874592448 | Height (mm)

| Tipology " By ¥el. (m/s)
[#] val.(mjr) | PD(Pa) |

K - Surface factor Length {mm)

IFiIters

IUniIab_Serie
35,000 §
| Models
30,000 |

UG4 - 290 - 594 » 50 25,000 |

Efficiency Depth {mm}

40,000 |

20,000
15,000
10,000

Pressure drops (Pa)

5,000
0

f T T T T
il 5,000 10000 15000 20000 25000 30,00
ﬂg Import from digitizer file Airflowe (mEh)

{" Liner interpolation -0.00416 Airflow {(m=/h)

" Optimized curve 31.54876875 Pressure drops (Pa) lII

i+ DOptimized EMC efficiency curve 235

P=&+B*v+C*iyv™2.5)
P = Pressure Drops, v = Yelocity

Then we insert the height, length, and depth:

EZJ Management

| Archive

{apExit QSa\te changes | Digitizer

" standard

@ Filers |

| Builder Points || vol. (m3/h)

[Buildera " By ¥ol. (m=/h) Description 4-290- 594 % 50| Height (mm}
F = By ¥el.{m/s
| Tipology v (m/s) K - Surface factor |:| Length {mm})
wol, (m#/h) | PD(Pa)

Filt .
I fLers 1000 2 Efficiency Depth {mm}
| 4000 20

- - 000 7o
IUnlIab_Serle 16000

| Models soooo (T
UG4 - 290 - 594 & 50

Pressure drops (Pa)

T T T T T T
5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,00
ﬂ} Import from di Airflove (m3h)

i Liner interpolation K¥ Airflow {(m=/h) lII
i+ Optimized curve Exctract coefficients A Pressure drops (Pa) lII

i Dptimized EMC efficiency curve

P=a%y Ky
P = Pressure Drops, v = Yelocity

Then we click on the Extract coefficients.
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Thus we have finished inserting our data for the Gird and Filter.

E Management

" Standard

gl Customer |

{apExit %Sa\te changes | Digitizer

Filters l

| Builder

Points

Yol. (m3/h)

IBuiIderA

| Tipology

* By ¥ol. {(m3/h)
" By ¥Yel. (my/'s)

Description

K - Surface factor

IFiIters

IUniIab_Serie

| Models

UG4 - 290 - 594 & 50 E

wol (mifh) [ PD(Pa)

1000 2
4000 Z0
a00o 70

16000 160 1,100

sao0n

Efficiency

4 -290- 594 & 50| Height {(mm}

Length {nim}

Depth (mm})

1,200 4

Fressure drops (Pa)

213 Import from digitizer file

T T T T T T T T T
5,000 10,000 15,000 20,000 235,000 30,000 35,000 40,000 45,000 50,00

Aijrflowe (m*h)

Curve

{~ Liner interpolation

Ky

Airflow {m3/h)

[ Exctract coefficients ] A

~ Dptimized EMC efficiency curve

Pressure drops {Pa)

[ o ]
[ o ]

P=A*y Ky

P = Pressure Drops, v = Velocity
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How to insert a Plate Heat Exchangers

SHARK 2.5 allows the possibility to insert the components in the archive of the software. This guide will
show you how to add Plate Heat exchangers by doing a practical example. It covers the minimal tuning
features not the most advanced ones.

The window insertion of a new heat exchanger plates

First you need to open the control panel of the plate heat exchanger. To do this, simply click on the
Archive Management menu, and then click on Plates exchangers:

Archive management Utiities  Langua
Coils
Geometries
Shell and tube exchangers
Compressors
Fans
Airflow regulator
Tubes
Fluids
Grid and filters (air side)
Pomps

After clicking, the following will open:

= AEE|

rchies {a} Home | EHCreate Series [GARename | ExCoPY
Ostandard
@Eustomer Exchanger | More info Seties geometries

Typology Model Flates Hr

* Fluid - Fluid Exchanger name Mr. of passes secondary side

" Condenser
Geometry Description
{" Evaporator v i | J

-
" Steam ) x =
Poinkt 1] v Ref. Temp {°C) o [Copy Factor From : to: I Select models
Builder COEFFICIENTS (%) Counter current () Cocurrent Already Calibrated
.

|Dnda Refrigerants R134a

Ir. of passes primary side

Serics Correction Factor DTHL 1| Red. Surface Con. %/ 00.00)  Min, flow (me/h)

Global Factor 1 IMax Flow {m3fh)
o TURBULENT FLOW LAMINAR FLOW
Fact. for exchanging coeff. primary side Fact. for exchanging coeff, primary side

Fact, for exchanging coeff. secondary side 1 Fact, for exchanging coeff. secondary side
Fact. For Friction coeff. primary side 1 Fact. For friction coeff. primary side

Fact. For Friction coeff. primary side 1 Fact. for friction coeff. primary side

GEOMETRY DATA

Primary side Secondary side (for GLIDE -= dew) Calculate

Fluid WATER

4
Inlet Fluid kermp (*C) Condiltena 3e)

E LT L
Qutlet Fluid temp {2C) et T 8

Fluid Flaw {Ifh)
Fouling Factor {{m? K% |0,00000 Subcoaling

Capacity Wp P PdC P PdC S
1] 1] 1]
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The mask will be divided in the three main parts.

We can find in the upper most part, the tool bar that gives us the possibility to run some basic operations:

Hame Save _reake Series Fename | SoCOPyY
|

Home: will close the archive management
Save: save the exchanger currently chosen
Create Series: utility for the creation of an entire series of exchangers starting from one already in

the archive

Rename: will rename all the archives of the current series
Copy: allows the copy the exchanger in the archive customer to be modified.

The left side allows you to browse the archive of plate heat exchangers:

Archive

Ostandard
'E}Eustumer

Typology

{* Fluid - Fluid
" Condenser
" Evaporator
" Steam

Builder

|Dnda

Series

Archive: allows you to specify whether to display or modify the archive
Standard or the Customer

Typology: mode of operation of the heat exchangers: Fluid Fluid, Condenser,
Evaporator, And Steam. Shark uses only condenser and evaporator. The other
two are for future purposes.

Builder: to select or modify the constructor of the heat exchanger (Alfa Laval,
Onda, etc...). The "+" and "X" are used respectively to add a new constructor
or delete the selected one.

Series: to select the series of the heat exchanger (AC, ACH, WP, etc.). The "+"
and "X" are used respectively to add a new series or delete the selected one.

Models: List of models within the selected range. Clicking on the model, the
data will be loaded in the right area. The "+" and "X" are used respectively to
add a new template or delete the selected...

The right part of the window is divided into two: we find the name of the exchanger, which uses the
geometry, the number of plates and the steps to each side at the top. Immediately below are the

calibration factors usable:
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Model - Flates Mr 1

Exchanger name Mr. of passes secondary side 1

Geametry Description | J Mr. of passes primary side 1

-
Point o« Ref. Temp (°C) 1] | o [Cu:up-;.-' Factar From @ o 1 Select models l

Already Calibrated [ |

COEFFICIENTS (*) Counter current ) Cocurrent [ By ] [ Fau:tu:ursl
Refrigerants R134a L

Correckion Fackor DTML 1| Red. Surface Con. %| 00.00) Min, Flow (m2h)

Global Fackar 1 Mazx Flow (rm2fh)
TURBULENT FLOW LAMINAR FLOW

Fact, for exchanging coeff, primary side Fact, for exchanging coeff, primary side
Fact, For exchanging coeff, secondary side Fact, For exchanging coeff, secondary side
Fact. For Friction coeff. primary side Fact. For Friction coeff. primary side

Fact. For Friction coeff. primary side Fact. For Friction coeff. primary side

Down in the same form we find a small utility for the calculation of the heat exchanger at a point, which is
useful during calibration:

GEOMETRY DATA

Primary side Secondary side {for GLIDE - dew) Calculake

Fluid WATER
Cond. k LT
Inlet fluid temp (=) ond. temp. (°C)

E . Temp. (°C

Outlet Fluid kemp (#C) wapor. Temp. {°C)
Overheati

P on () e
Subcoali

Fouling Factar ({m? k)W) [0,00000] 79

Capacity Wi P PdC P PdC 5 Dkl Sup.

0 0

NOTE: Unilab distinguishes the single plate (or geometry) of the heat exchanger by the heat
exchanger itself. The geometry includes parameters such as length and width of the single plate, the
exchange surface, the depth of the channel, etc... The exchanger is made instead by the geometry of
the plate and the number of plates that compose it, in addition to the number of passes for each side.
This means that one AC130DQ exchanger with 80 plates will be considered as a model different from
AC130DQ with 90 plates, having in common the same geometry.

In the "More Info" are additional parameters for the calculation of the heat exchanger:
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Exchanger Series geomektries

[ ] use Mapped Calculation File Management

[ ] use other Calculation Engine

Script file H _'}’ H ﬁ ] Execute script Con't use

While in the "Series geometries" we find the geometry data:

Exchanger | Moreinfo | iSeries geometries:

Geomelry data

Geomekry description | j [ lfl]; l [ % l [ l
0
1}
0
0
0

Exchanging surface {m2) Plate thickness {mm)

Plate length {rm) Plate width {mm)

hannel depth {mm) Herringbone angle

Inelet nozzle primary side (mm) Irlet nozzle secandary side (mm)

Cutlet nozzle primary: side (mm’ ket nozzle secodnary side (mm)

TO00 Use previous calculation engine
T111

Insertion of a new Plate Heat Exchanger
Let's see how to insert a heat exchanger. First, select the archive Customer:

Archive

{standard
E}Eustumer

Then the typology:

Typology

" Fluid - Fluid
" Condenser

" Steam

NOTE: So that Sharks works well, it is necessary to insert the plate exchanger in evaporation and in
condensing. So the following procedure will have to be done twice, choosing the Condensing.
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We add the builder Alfa Laval in the builder voice. We click on “+" on the builder:

Builder EE' %

The following will appear:

Cancel

We insert Alfa Laval in the field:

Insert

ALFA LAYAL

As you can see from the figure below, the manufacturer has been successfully added to:

Builder lﬂl R
-

We must now enter the name of the series. Click the add button:

Series d:l %
| [

You will see the following screen where you can specify the name of the series:

Inserk

I Cancel

Specify AC120EQ and click and we click on Add:
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As can be noted from the mask, the series has been added successfully:

Builder d:l %

|Alfa Laval ﬂ

Series d:l %

|AC120EQ |

Let us now add the template AC120EQ with 80 plates. Let's click on the add button like before:

|AC120EQ -l

Models l:':l %

We specify the model name in the format [geometry]-[n° plates], as shown:

Inserkt

AC1Z0EQ-20] |

Cancel “ E Add ]

In some cases, the model of the heat exchanger does not appear immediately in the list of models:

|AC120EQ -l

Models lﬂl R

In this case, click on the box of the series and re-select the series AC120EQ:

Series l:ul x

|m:12|]Eu

The model will automatically appear:

Models l:ul %

@M

Here is the window we will get:
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£ plate Exchangers Management

Archive {a} Home %Save EACreate Series SARename | SgCoPY

Qstandard
D Customer Exchanger | More infa Series geometries

Typology Model E Flates Mr

" Fluid - Fluid Exchanger name Mr. of passes secandary side

" Cond
ondenser Geometry Description | J

Mr, of passes primary side
{* Evaporator B B ¥

{” Steam _ N =
Point 0w Ref. Temp (°C}) 0 [Copy factar from : to: I Select models
Builder COEFFICIENTS (%) Counter current () Cocurrent Already Calibrated
v

|ALFA LAYAL Refrigerants Ri4a

Series Carrection fackor DML 1| Red. Surface Con. % O Min, Flows (m#fh)

|.m: 120EQ Global Factar 1 Max Flove (mfh)
TURBULENT FLOW LAMIMNAR FLOW

Models
Fact. For exchanging coeff. primary side 1 Fact. for exchanging coeff. primary side

Fact. For exchanging coeff. secondary side 1 Fact. for exchanging coeff. secondary side
Fact, For Frickion coeff, primary side 1 Fact. For Friction coeff, primary side

Fact, For Frickion coeff, primary side 1 Fact, For Friction coeff, primary side

GEOMETRY DATA

Primary side Secondary side (for GLIDE - dew) Calculate

Fluid WATER

Cond. b L=
Inlet fluid ternp (2C) ond. temp. {°C)
Ewapar, Temp, (*C) 2

Cutlet fluid temp (*C)
Fluid Flows 1R}
Fauling Factor ({m?2 K)W

Overhaating 0

Subcooling 0

Capacity Wp P PdC P PdC 5 Dl Sup.
1] 1] 1] 1] 1]

Now we have to insert the geometry of the heat exchanger. Click on the tab "Series Geometry" at the top.
This is the window we get:

Exchanger | More info | iSeries geometries

Geomelry data

Geometry description | j [ EE' l [ % l [ l
0
0
0
0
0

Exchanging surface (m2) Plate thickness ()

Flate length {rm]) Plate width {rrm)

Channel depth {mm) Herringbone angle

Inelet nozzle primary side {rmm) Inlet nozzle secondary side {rmm)

Ctlet nozzle primary: side () Cutlet nozzle secodnary side (mm)

We see the parameters:

e Exchange Surface: exchange surface of a single plate. You can ask the manufacturer or get as length x
width, then adding a certain percentage of the surface in order to take more account of the additional area
created by the channels.

e Thickness of the plate: the plate thickness of the single plate

e Length of the plate: length agreement between the distances of the nozzle, i.e. the effective length

e Width: width of single plate

¢ Depth of the channel: the depth of the channel between the plates
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¢ Herringbone angle: 30 °© 60 °© 45 °

Then the four fields below are used to specify the diameters of collectors, from left to right, top to bottom:

Inlet primary side

Outlet primary side
e Inlet secondary side
e Qutlet secondary side

To add a geometry, click the add button:

You will see the following screen:

New geometry El

Mame new plate geometry: oK.

K |
Annulla

Specify the name of the geometry AC120EQ:

Name new plate geametny:
Apnnulla

L1 20E 0]

Click OK to add the series. In the selection box of the series you see the new element:

Geometry data

Zeometry description |AC12EIEQ j

Now, compile the fields of the series, as in the example below:

Exchanger | More info | iSeries geometries

Geometry data

Geometry descripkion |.ﬁ.Cl2|:|EQ j

Flate length {ram) 617 Plate width {mm)
Channel depth (rann) 2| Herringbone angle
Inelet nozzle primary side (rom) 53| Inlet nozzle secondary side (mm)

Cutlet nozzle primary side {mm) Cuitlet nozzle secodnary side {mm)

2 IE3E]

BRI

Exchanging surface (m2) 0,095  Flate thickness (mm)
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Woode dn llie

Finally, click Save to save the data of the Series:

=
Let us now turn to the form of the parameters of the heat exchanger, by clicking on the first tab at the
top:

Exchanger = Mare info Series geometries

In this screen you can specify the remaining parameters of the heat exchanger:

i Plate Exchangers Management

Archive {a} Home @Save A Create Series SARename | EBxCoPY

Ostandard
®Customer Exchanger = More info Series geometries

Typology Model Plates Mr

" Fluid - Fluid Exchanger name Nr, of passes secondary side
" Condenser
{* Evaporator

" Steam ~ y =
Point 1] w Ref. Temp {°C}) 1] ’Copy Factor From : to: I Select models
Builcey COEFFICIENTS (3 Counter current () Cocurrent Factars|  Already Calibrated
v

|ALFA LAVAL Refrigerants Ri34a

Geometry Descripkion A1 20EC Mr. of passes primary side

ST Correction Fackor DTML 1| Red. Surface Con. % 0 Min. Flow (m2fh)
|N: 120EQ J Global Fackor 1 Ma Flow (mzfh)
TURBULENT FLOW LAMINAR FLOW

Fact. Far exchanging coeff. primary side 1 Fact. Far exchanging coeff. primary side

Models
Fact, for exchanging coeff, secondary side 1 Fact, for exchanging coeff, secondary side

Fact, for Friction coeff, primary side 1 Fack. Faor Friction coeff, primary side

Fact, for Friction coeff, primary side 1 Fact, for friction coeff, primary side

GEOMETRY DATA

Primary side Secondary side (for GLIDE - = dew) Calculate

Fluid WATER

Trilet Fluid kemp (°C) Cond. temp. (°C)

E LT (R
CQutlet Fluid kernp {#C) ETEETh W (76

Fluid Flaws (1) Owverheating

Subcaoli
Fouling Factar {{m? K)Ww) Dgggggq upcooling

Capacity Wp P PdC P PdC 5
1] 1] 1]

As you can see, the geometry is correctly set in the mask:

Descrizione Geomeria |.ﬁ.C12IIIEQ j

Next, you enter the remaining parameters of the heat exchanger:

Model - Flates Nr

Exchanger name Mr. of passes secondary side

Geometry Description A1 20ED Mr. of passes primary side
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The parameters are:
Exchanger name: description of the exchanger
N° of plates
N° passes primary side primary side
N° passes secondary side

Now specify the parameters as shown:

Model Flates Mr

Exchanger name LC120EC-50 Mr, of passes secondary side
Geometry Description |.ﬁ.|:12|:|EQ j Mr, of passes primary side ﬂ

]
And finally we click on the Save button next to the word Model:

Finally, to validate the data, we click on the Save button in the top bar:

Hame Save _reake Series Rename | SmCOPY
|
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Calibration of a heat exchanger

The calibration of a heat exchanger can be made on a single point or multiple points. Involves inserting, by
the user, of a given set of factors that act on the mathematical model, based on: the calculation in
countercurrent / cocurrent, refrigerant, turbulent / laminar flow. These factors are accessible through the
main form of management of the plate heat exchangers:

£ Gestione Piastre g@@

Archivio £ Home | ©save SACreate Series SARename | BxCoPY ExCopy in customer

© Standard

OEustomer Exchanger | More info Series geometries

Typology Modello Nr delle piastre

" Fluid - Fluid Exchanger name ACTOEM-34 Mr. of passes secondary side 1
" Condenser

i+ Ewaporator

" Steam
Point |0 v Ref. Temp {°C}) 3 [Copy Factor from : to: 1 Select models ]
Builder - e
COEFFICIENTI () Controcorrente ) Equicorrente Factars Gia Tarato
“

|ALFA LAVAL Refrigerants

Descrizione Geomeria |AC?D><M j Mumero di passagai lato primario 1

SEES Correction Factor DTML 1,1 | Red. surface Con, % 0| Min. Flow (m=h)

|RC7DXM Fattore Globale 1 Maz Flow (m={h)

Modelli REGIME TURBOLENTO REGIME LAMINARE
Fact. For exchanging coeff. primary side i Fact. for exchanging coeff. primary side

ACTORM-20

ACTOXM-22 Fact. for exchanging coeff, secondary side 1,18 Fact. for exchanging coeff, secondary side
ACTOEM-24

ACTORM-26 Fact. For friction coeff. primary side 1,38 Fact, for friction coeff. primary side
ACTORM-28

ACT0EM-30 Fact. For Friction coeff. primary side 1 Fact. for Friction coeff. primary side
ACTORM-32

A7 34
ACTORM-36 DATI GEOMETRIA

ACTORM-35
ACTOHM-42 Primary side Secondary side (for GLIDE - > dew) E Calculate

ACTOHM-44 )
ACrNIAL Fluid | ACQUA

ACTOAM-45 Inlet Fluid kemp (°C)
ACTFORM-50

ACTONM-E2 Outlet fluid ternp (=C)
ACTORM-54
ACTOXM-56 Fluid Flaw {Ifh)
ACTOEM-58
ACTONM-60 Fouling Fackor ({m? K)%W)  |,0000000
ACTORM-62

ACTORM-04 Capacity WpP PdC P PdC 5
ACTORM-86
ACTORM-65

Ju] Ju] o
ACFORM-70

This mask, just below the part related to the number of plates, number of circuits, etc... Top shows the
calibration factors and some options related to them:

Pointk |0 v Ref. Temp (*C} |3 = [Cu:upy Factor Fram @ kot 1 Select models ]
COEFFICIENTS (%) Counter current () Cocurrent Factors Already Calibrated [ |
W

Refrigerants R4104

Cond, temp, {*C)

Evapor. Temp, (*C)

Cverheating

Subcooling

Correction Factor DTML 1,1| Red, Surface Con. % 0| Min, Flow (mEh)

Global Factar 1 Ma: Flow (b}
TURBULENT FLOW LAMINAR FLOW

Fact. For exchanging coeff. primary side 1 Fact. For exchanging coeff. primary side
Fact. For exchanging coeff. secondary side 1,16 Fact. For exchanging coeff. secondary side
Fack, For Friction coeff, primary side 1,38 Fack, For friction coeff. primary side

Fack, For Friction coeff, primary side 1 Fack, For Friction coeff, primary side
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For the moment we will not cover the top line, which is used for the multipoint calibration. We see
immediately the second part of the mask.

In this part we find the top selection options "Countercurrent" and "co-current", and just below the
coolant:

COEFFICIENTS @ Counter current O Cocurrent
Refrigerants F4104 "

These three parameters identify a combination of factors. This combination can be set underlying factors:

Carrection Factor DTML 1,1| ped. Surface Con. % O Min. Flow (m3h)
Glabal Factar 1 Maz Flows (i fhi
TURBULENT FLOW LAMINAR FLOW

Fact, For exchanging coeff. primary side Fact, For exchanging coeff. primary side
Fact. For exchanging coeff. secondary side Fact. For exchanging coeff. secondary side
Fact. For Friction coeff, primary side Fact. For Friction coeff. primary side

Fack, For Friction coeff, primary side Fack, For Friction coeff, primary side

We will see these factors one by one below.

Immediately to the left of the options views, we find the button "Copy in Cocurrent" which serves to
duplicate the calibration factors included in the combination "Countercurrent” the combination "co-
current":

=3

il Fact
And the button "factors", which saves the current scheme:

Now let's see the factors. The first three above factors act globally:

Correction Fackor DTML 1,1| ped, Surface Con. %
Global Factor 1

Correction factor DTML: global correction factor of the performances based on the DTML
Global factor: proportional “commercial” global correction factor of the performances
Red. Surface Con. %: manifolds area correction factor, to simulate distributor’s pressure drops.
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Factors for the Turbulent Flow:

Fact. For exchanging coeff, primary side Factor on the exchange coefficient primary side (user)

Factor on the exchange coefficient secondary side
(refrigerant)

Fact. for friction coeff. primary side Factor on the pressure drops primary side (user)

Factor on the pressure drops coefficient secondary side
(refrigerant)

Fact, for exchanging coeff, secondary side

Fact. For Frickion coeff, primary side

Factors for the Laminar Flow:

Fact. For exchanging coeff. primary side The same as the above

Fact, for exchanging coeff, secondary side
Fact, For frickion cosff, primary side

Fact, For frickion coeff, primary side

Finally, the lower part of the form allows you to calculate and verify the effect of the factors on capacity
and pressure drops:

GEOMETRY DATA

Primary side Secondary side (for GLIDE - = dew) Calculate

Fluid WATER

Inlet fluid kemp (=C) St =, (36

E LT N
Cuklet Fluid kemp (*C) VT VE, (16

Fluid Flow {1/h] Orverheating

Subcooli
Fouling Factor ({m2 K3 |, 0000000 ubcooling

Capacity Wp P PdC P PdC 5

1]
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How to insert a compressor

To insert compressor in Archive Management -> then on Compressor and we get the following:

E_ Compressors

I%Impnrt excel file

@Back ‘ %Save

Customer archive

]|

ﬁTest [ElLimits SxCopy to customer ~

Builder

Campressor model

IEnpeIand

IZRZZKSE—TFD
Typology

IScrnII

Avail. Refrigerants
|R134a

I Overheating

Ref. Subcoaling

Puwer supply
{400¥ / 3ph / 50Hz

Palynomial coefficients

=11

Palynomial validity area
Cond, Temperature {min)
Cond. Temperature (max)

Evap. Temperature {min)

Utilization

Evap. Temperature (max)

~]ar X

IEnndizinnamentu

Configuration
IStandard

Z.0256E-1
-5.6056E-2
3.0612E-3
-1,9950E-3
£.2135E-4
1.0104E-5
-2, 3989E-5
2.5566E-6
-5, 7447E-6

~|ar X

Mode

L[ GR X

ZR108KCE-TFD
ZR125KCE-TFD
ZR144KCE-TFD
ZR160KCE-TFD
ZR190K.CE-TFD
ZRZ250KCE-TWD
ZR310KCE-TWD

# CAPACITY # CLRRENT # ABSOREBED PCWER.

-1,5396E-2
Z.01E7E-2
-5.4545E-4
7. 7F03E-4
-4, 6369E-4
-9, 7306E-6
1.1071E-S
-1.0248E-5
7. 2567E-6

-1.3412E-2
1.75991E-2
-2.0820E-4
5.5007E-4
-1.5816E-4
-2.8213E-6
S.5021E-0
-6.83588E-6
3.4548E-6

Factar 1.000000 |

ZRIGOKCE-TWD | Factar

| 1000000 | [Factor 1.000000 |

ZR6Z0KCE-FWM

COEFFICIENTS
CAPACITY

ZR 760K CE-FWM
ZRZ28K3E-TFD =

CURRENT
ABSORBED POVYER

Q
O

Equation

Capaciky

£4, 7729 +2, 02565 10--1) Te -5,6056%( 1021 Tc +3.0612%(10--3) Te? -1,9950%(10--3) Tc Te +6,2135%( 1041 Tc?
+1,0104%{ 105} Te? -2, 3959+ 10-5) Tc Te? +9.5366+(10--6] Tc? Te -5, 74474 107-6) Tc3

Then we click on “Customer Archive”:
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T |
Standard archive : O @Back ‘ @Sa\fe %Impnrt excel file @Test [E]Limits

ICustomer archive: O]

Builder Compressor mode|
| =] ap %
Typology

I j R Paolynomial walidity area
Avail. Refrigerants

| ) " |

Puwer supply .
| j | Polynomial coefficients Evap, Temperature (min

Iuverheating Cond, Temperature {min)

Ref, Subcooling Cond, Temperature {max)

Evap, Temperature {max)

Utilization

| =] %

* CAPACITY CLIRREMT * AESOREBED POWER
Configuration

| Rl b
V5% B %

[

oo o oo oo oo
—_

(eIt e R n LI g I T R N ]
oo oo o oo oo
oo o oo oo o0

Factar 1.000000 | |Fa.;tc.r | 1.000000 | |Fact.;r 1.000000 |

COEFFICIENTS CURRENT
CAPACITY ABSORBED POWER

Q
Q)

Equation +4,7729 +2,0256%(10-1) Te -5.6056™(10--2) Tc +3.061 2% 10-3) Te? -1,9950%(10--3) Tc Te +6.2135%(10-4) Te2
+1,0104%(10°-5) Te? -2, 3989 10--5) Tc Te® +9,5366%(10--6) Tc# Te -5, 7447+(10-6) Tc

Capacity

We add the builder:

Insert

|Builder_ex| |

Cancel ” E Add |

Then we add the refrigerant of the compressor:

UNILAB S.r.l. — Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Tel.: 049 8763311 — Fax: 049 8750196
www.unilab.eu — info@unilab.eu




Application Manual Shark

[=d
HEAT TRAI:JSJFER :JCI FTWARE Page 147 of 184

Please select the available freon

COr134a

Or404a

Orzz

Cr407C - Dew
Cr407C - Middle
Or410a

COr717 (AMMONIA)
Cr744 {C02)

Cancel

Then we add the power supply:

Please select the available power supp

‘% 400¥ / 3ph / 50Hz
[Jz3o0% / 3ph / 60Hz
[Czsov / 3ph / 60Hz
[J460% / 3ph / 60Hz
Cz3o0¥ / 3ph / 50Hz
Oz30v / 1ph / 60Hz
z3o0% / 1ph / 50Hz
[CJzosv / 3ph / 60Hz
CJzoov / 3ph / 50Hz

Cancel

Then we choose the usage of the same:

Insert

Re?rigeratiun |

Cancel “ E Add ]

Then we add the configuration and the use separately.

Then we insert the compressor model:
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Insert

Compressorl| |

(2

Then we can import the compressor data from an excel table. Where we can see the data like this from a
previously saved excel file:

i ZR300KCE-TWD R40TC [modalits compatibilita] - Excel T E - x
HOME  INSERISCI  LAYOUTDIPAGINA ~ FORMULE  DATI  REVISIONE  VISUALIZZA Antonio Katende ~

% .o = = ) T fe==: -
& Taglia Arial < A = P Testo a capo Generale - e =] Normale Neutrale ER E}( E 3 Somma automatica é‘y H
R Copia ~ - - - . [¥] Riempimento~
, G cs- i D-A- = nisci eallineaal centro = £+ 95 00 & £3 Formattazione Formatta come | Valore nonv... Valore valido [<| Inserisci Elimina Formato Ordinae Trovae
¥ Copia formata - 7" condizionsle  tabella~ N N - £ Cancella~ filtra ~ seleziona~

Appunti & Carattere n & Numeri n stili Celle Modifica

- £l =

B [ D E
30 104874,6 11,96332 24,10221
30 9734385 12,12292 24,26762
30 80576,52 1231896 24.45708
30 664527 12,28137 24,3887
30 54584,27 12,08053 24,14032
30 445911 11,78681 23,78976
30 41033,31 11,65908 2363836
30 3609106 11,47059 2341487
35 100169,7 1351539 259611
35 93084,95 1357618 2600472
36 7721077 1360981 26,001
35 63710.23) 13,50509 2586167
35 52268.88 13,30046 2561866
35 4257228 13,03431 2530389
35 39111,74) 12,91923 25,16504
35 3430598 1274506 24.94927
40 953658 15.22726 28,13029
40 88680,63 1521701 28,0884
40 73637.53 1512807 27,93892
40 6075846 14.96715 27.73373
40 4976666 14.7573 2748316
40 4038535 14,52158 27,1975
40 37021,77 14,4261 27,07572
40 32337.76 14,28305 26,88706
45 90462.96 17.09892 30,6098
45 8413085 17,0454 30,51867
45 69858,75 16,87376 3027085
45 675974 16,66754 30,0049
45 47077.62 1645105 29,7338
45 38030,32 16.24862 29.47058
45 3476341 1617703 29,37041
45 3018639 1608455 29,2823
50 85461,16 19,13038 33,39961
50 79435,62 19,08135 33,2551
50 65674,52 15,34686 32,99679
50 54227,05 1860626 32,67515
50 4420175 18,38172 32,3706
50 35507.17 1821543 3212315
50 32336,66 1,17467 32,0491
50 27851,88| 18,1498 3197279
55 8036042 21,32163 3649974
55 74504,95 2126486 3641893
55 61684,76) 21,04739 36,1674
55 506474 2078331 3574451
55 4113905 20,64929 3539356
55 3281592 2042201 3515519
AR 99741 A2 20 41R1R 3R 111R7
Fogliol | Foglio2 | Foglio3

MEDIA: 10836,38155 CONTEGGIO: 320 SOMMA 3486842006 Bl L — )

Where we have 5 columns which are:
1. is for evaporating temperature C° which needs to be decreasing
2. is for condensing temperature in C° which needs to be increasing
3. Capacity in kW
4. Absorbed Power in kW
5. Absorbed Currentin A

We click on Import Excel file and on the first option, and then we get:
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Soompressors
Standard archive «Back ‘ ﬁSa\fe EExtract polynomial .Test [l Limits

Customer archive

Builder Campres

IBuiIder_e:-:
IEumpressurl

Typology

|5U‘0" E Polynomial walidity area

Avail. Refrigerants
|R407C - Middle

Iﬂverheating X Cond, Temperature {min)

Ref, Subcooling X Cond, Temperature {max)

Puwer supply
{400v / 3ph / 50Hz

j 21 Palynomial coefficients Evap, Temperature (min

Evap, Temperature {max)

Ukilization
IRefrigeratinn j EEI x

Configuration

1 ~]ar X

mode 1)@ BRI X

A B E
12.00000 20.00000 10487 4.64447 | 1196332 2410221
10,00000 20,00000 9734280068 | 12,12292 2426762
S.00000 30.00000 8057851768 1231396 2445705
00000 20,00000 EE4EZE990E 1228137 2428870
-5.00000 30.00000 5455426919 1208053 24, 14032
-10,00000 20,00000 44091.09946 1178621 2373976
-12.00000 20.00000 410232.20807 1165908 23638326
-15.00000 20.00000 2E091.062326 1147059 2341487
1200000 2500000 100169,69747 1251529 2596110
10.00000 35.00000 93084964083 1357618 2600472
C.00000 2500000 Fr2107A492 1360921 2600100
000aon 35.00000 63710.22939  13.50509 2086167
12 [-5.00000 2E.00000 E2262.28071 1320045 2E.E186E
14 |-10.00000 35.00000 42E72.28124 1202421 26,2028
|

(=00 = SR E= O T T [P T P

—-
=

—
—_

—-
(]

COEFFICIENTS O CURRENT
CAPACITY & ABSORBED POWER

Equation OO Tc4H0Tc2 40 Te+H0Tc Te 40 Te2 Te +0 Te2 +0 Te Te? 40 Te2 Te? 40 Te® +0 Te® To +0 Te® Te?
Capacity

Then we click on “Extract Polynomial”:
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'E_ Compressors E |

© Forward Method

@ Backward Method Fitting Al - -

& Stepwise Method - -

===

Contlnue >

Equation OO Tc4H0Tc2 40 Te+H0Tc Te 40 Te2 Te +0 Te2 +0 Te Te? 40 Te2 Te? 40 Te® +0 Te® To +0 Te® Te?
Capacity

Then we click on Fitting All and con continue and we get:
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"!_ Compressors E |

'standard archive:
Customer archive

@Back ‘ @Sa\fe %Impnrt excel file

[ Test [ELimits

Builder

IBuiIder_e:-:

Typology

ISI:roII

miodel

IEumpressurl

Avail. Refrigerants

|R407C - Middle

Puwer supply

{400v / 3ph / 50Hz

Utilization

IRefrigeratinn

=1 5 %

I Overheating
Ref. Subcooling

Palynomial coefficients

Cond, Temperature {min) 30
Cond, Temperature {max) b5

Evap, Temperature {min) -15

Palyniomial walidity are:

Evap, Temperature {max) 12

Configuration

1

~]aR %

Mmode 1)@ BB

# CAPACITY

-295.73
-3.9923
3400.1
-27.666
5.0939E-2
71.524
-1,1323
7.0643E-3
o
9.7550E-3

12| o

CLURRENT

-2, 1085E-1
7.8359E-3
-1.1689E-1
0.2204E-3
-4, 77Z1E-5
-1.5310E-2
5.53703E-4
-4.6245E-6

0

0
-5.4524E-8

# ABSOREBED POWER.

-1.8536E-2
4.2620E-3
-1.0261E-1
D4473E-3
-4.6740E-5
-3.0500E-3
1]
1.0433E-6
0
1.3152ZE-6
-6, 7I6EE-5

Factar 1.000000 |

| 1.000000 |

| Factor 1.000000 |

COEFFICIENTS
CAPACITY

ABSORBED POWER &

O

Equation

Capacity

+78970 -295,73 Tc -3,9923 Tc? +3400.1 Te -27.666 Tc Te +5.0939%(10~-2) Tc? Te 471,824 Te* -1,1323 Tc Te? +7.0643*%
(10--3) Tc2 Te2 +0 Te? +9,7550°%(10~-3) Te® Tc +0 Te® Tc2

We can then compile the relative data like “Polynomial Data”. Then we insert the overheating, ref sub

cooling and polynomial validity area:
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"!_ Compressors E |

Standard archive

Customer archive

@Back ‘ @Sa\fe

%Impnrt excel file

[ Test [ELimits

Builder

IBuiIder_e:-:

Typology
ISI:roII

Avail. Refrigerants
|R407C - Middle

Puwer supply
{400v / 3ph / 50Hz

E|E

Utilization

Campres:

IEumpressurl

I Overheating
Ref. Subcooling

Palynomial coefficients

Cond, Temperature {min) 30
Cond, Temperature {max) b5

Evap, Temperature {min) -15

Paolynomial walidity ar

Evap, Temperature {max) 12

=1 5 %

IRefrigeratinn

Configuration

1 ~]aR %

Mmode 1)@ BB

# CAPACITY

-295.73
-3.9923
3400.1
-27.666
5.0939E-2
71.524
-1,1323
7.0643E-3
o
1] 9.7550E-3

12| o

CLURRENT

-2, 1085E-1
7.8359E-3
-1.1689E-1
0.2204E-3
-4, 77Z1E-5
-1.5310E-2
5.53703E-4
-4.6245E-6

0

0
-5.4524E-8

# ABSOREBED POWER.

-1.8536E-2
4.2620E-3
-1.0261E-1
D4473E-3
-4.6740E-5
-3.0500E-3
1]
1.0433E-6
0
1.3152ZE-6
-6, 7I6EE-5

Factar 1.000000 |

| Factor

| 1.000000 |

| Factor 1.000000 |

COEFFICIENTS
CAPACITY

ABSORBED POWER &

O

Equation

Capacity

+78970 -295,73 Tc -3,9923 Tc? +3400.1 Te -27.666 Tc Te +5.0939%(10~-2) Tc? Te 471,824 Te* -1,1323 Tc Te? +7.0643*%
(10--3) Tc2 Te2 +0 Te? +9,7550°%(10~-3) Te® Tc +0 Te® Tc2

Then we can click on “Save”.
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Multiple Envelopes in SHARK

SHARK gives the possibility to link to a certain compressor one or more polygon or different “envelopes”;
so that we can choose which polygon we can use in the calculation phase and simulate the unit outside
the default envelope.

Actually the envelopes are not linked to the unit, but to the compressor, and it is possible to insert up to
10 different polygons for each compressor. For each polygon it is possible to link a different description (in
English and Italian), as per example “T Cond Increased of 5 °C".

Each time that the user wants to calculate a project that uses a compressor to which different envelopes
are linked, SHARK will ask which polygon to use, and i twill save such setting in the project, so that in the
project the chosen envelope will be calculated.

Practical Example
Suppose we want to simulate the following project :

102522 _C_5 31T 1HR 3004 2.1F 20HC

Inlet air temperature (")

g

ZP2AKSE-TFM [HC: 5.50 k]

ACID-16

Mode

I Countercurrent

Fluic I WATER -

I Fluid inlet temperature j 12.00

Fluid outlet temperature 7.00

IMaximum capacity

If we proceed with the calculation, after inserting all the requested data, the software will let us know that
the compressor is working at condensing temperature outside the envelope:
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=T EATRSEECI .ﬁ.R Appl |Cat| on M anua I

Grafico 102522_C_5 24T 1HR T80A 2,1P 20HC

IP24KSE-TFMM

R I |

_———eL o d____1_ 4

Candensing Temp. (°C)

—t—t
-0 -5 0
Evaporating Temgp. (°C)

Calculation Data

= Refrigeration circuit - side 1
Evaporating Temperature: 3,73
Condensing Temperature: 66,52
Cooling Capacity: 3,56

Febee e Tl e L

In this case, if we want that compressor works on these conditions and we the certainty, for example from
experimental data, that the compressor is able to do so, we need to add a new extended envelope.

Choice of the descriptions

The possible descriptions of the polygons are 10, but are applied at the global level to all the compressors
in the archive. This means that it would be better to apply standard descriptions, not linked to the single
compressor, as for example “3°C Increase Condensing Temperature”, and it should never include name of
units, series, etc... At the most name of accessories that can be shared with various units/ series.

Let's see first how to change such descriptions. At first we need to open, with a closed project, the
management panel of the compressors and click on the menu “Archive Management” and then
“Compressors”:
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Archive management  Ltlities  Languar
Coils
Gaeametries
shell and tube exchangers

Plate exchangers

Fans

Airflow regulakar

Tubes

Fluids

arid and filters (air side)
Pomps

The compressor’s management panel will open:

= Compressors E |

Standard archive

@Back @Save Iggln'q:u:urt excel file | [ Test [ElLimits ExCopy to customer -

Customer archive

Builder

©

O
IEupEIand j '2:]3 x
g

Compressor model

|2R22K3E—TFD
Typology

IScruII j

Avail. Refrigerants
[R134a RaRE
Puwer supply

[400% / 3ph / 50Hz

Iuverheating . Zond, Temperature {min}

Ref. Subcoaling X Cond. Temperature [max)

j ﬂ Polynamial coefficients Evap. Temperature {min}

Evap. Temperature {max)

Utilization

IEundiziunamentu j EEI x
CAPRCITY CURRENT ABSORBED POYWER.

Configuration 4,7729 1.7544 Z.0851E-1
|Standard x| dp X 2,0256E-1 -1,.5396E-2 -1, 3412E-2
-5, 6056E-2 2 5127E-2 1.7591E-2
3. 0612E-3 -5 4545E-4 -2 8820E-4

Mode QD ap X -1,9950E-3 7.7703E-4 5,5007E-4
- £.2135E-4 -4 B3E9E-4 -1.5816E-4

ZR108KCE-TFD 1.0104E-5 -0, 7306E-6 -2.8213E6
ZR125KCE-TFD -2.3989E-5 1.1071E-5 5.5621E-6
ZR144KCE-TFD 9,5366E-6 -1.0248E-5 -6,8358E-6
ZR160KCE-TFD -5.7447E-6 7.7567E-6 3.4548E-6
2R 190KCE-TFD
ZR250KCE-TWD
ZR310KCE-TWD
ZR380KCE-TWD Factar
ZR620KCE-FWM
ZRTEDKCE-FWM COEFFICIENTS CURRENT

O
ZR28K3E-TFD - CAPACITY ABSORBED POVYER &

1.000000 | [Facor | 1.000000 | [Factor 1.000000 |

Equation l4,7729 +2,0256*(10-1) Te -5.6056%{107-2) Tc +3.0612%(10-3) Te? -1,9950%(10--3) Tc Te +6.2135%(10"-4) Tc:

il
= o 0104%10-5) Te® -2,3959*(10~-5) Tc Te? +9,5366%(10-6) Tc? Te -5, 74474 10~-6) Tc*

Capaciby

Let's choose the option “Limits” from the tool bar:
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@Back %Saue %Impnrt excel file @Test Limits 'E"-élCu:up'_-,r to customer -

At this point the envelope of the compressor chosen will be shown:

E_ Compressors |

@Back @Save %Impurt excel file @Test EHDetails 'E"-ﬂCupy to customer -

Standard archive

Customer archive

Builder Compressor limits

O]
)

IEupEIand j E:]J x Mr Evap. Temp. {(°C) | Cond. Temp. {°C}) IPnIigunn originale da catalugnj
ﬂ

10 3 =

Add point l

Typology

ISl:ruII j 15 35 l
Avail. Refrigerants 15 T5 l

Delete points l

[R134a e zuu :g

Delete polygon l

Puwer supply
[400% / 3ph / 50Hz |
Utilization

IEundiziunamentu j EEI x

Configuration

IStandard j EE' x

l Save polygon l

Operating limits

mode 0@ R X

ZR108KCE-TFD
ZR125KCE-TFD
ZR144KCE-TFD ]
ZR160KCE-TFD b
ZR190KCE-TFD 7
ZRZ250KCE-TWD T e e e
ZR310KCE-TWD -10 0 10
Evaparating Temp. (°C)

ZRIBOKCE-TWD

ZR620KCE-FWM
ZRT60KCE-FWM COEFFICIENTS O] CURRENT .
Q)

ZR28K3E-TFD - CAPACITY & ABSORBED POVYER

Equation +4,7729 +2,0256%(10--1) Te -5,6056%{107-2) Tc +3.0612%(10"-3) Te? -1,9950% 10--3) Tc Te +6.2135%(10-4) Tc

il
Capacity = o 0104%10-5) Te® -2,3959*(10~-5) Tc Te? +9,5366%(10-6) Tc? Te -5, 74474 10~-6) Tc*

We click on button “...” under “Poligono originale da catalogo™:

|Puligunu originale da cataluguj

(-]

A new window in which to modify the descriptions:
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!j Poligons Description |

Level Original Descr. Description

1] ginal Polyqgo 1 atalog originale da
Polygon 1 Poligono 1
Polygon 2 Poligono 2
Polygon 3 Poligono 3
Polygon 4 Poligono 4
Polygon 5 Poligono 5
Polygon b Poligono &
Polygon 7 Poligono 7
Polygon 8 Poligono 8
Polygon 9 Poligono 9

Save | | R Cancel

[F= R == APV R = T, B LR A

Let's suppose, in the following phase, we need to augment all the envelope of the 2°C. The new
description will be “2°C Increase Envelope”:

B pPoligons Description |

Level Original Descr. Description

1] ginal Polyqgo 1 atalog originale da
Polygon 1 Poligono 1
Polygon 2 Poligono 2
Polygon 3 Poligono 3
Polygon 4 Poligono 4
Polygon 5 Poligono 5
Polygon 6 Poligono &6
Polygon 7 Poligono 7
Polygon & Poligono 8
Polygon 9 Poligono 9

Save | | % Cancel

[T= =BT = R R R FU R SR

We can insert other standard descriptions “standard”, such as “3°C Increase Envelope”, “3°C Increase
Envelope Cond”, “3°C Increase”, so that we can cover all possible cases.

Once the descriptions are modified, let’s click on “Save”:

| Salva |
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Association of a new envelope
Select then the compressor that we want to modify:

Standard archive ()
Customer archive

Builder

IEupEIand

Typology
IScruII

Avail. Refrigerants
|R410a

Puwer supply
|400¥ / 3ph / 50Hz = A

Utilization

IEundiziunamentu j EEI x

Configuration

IStandard j EEI x
Mode Q) (DGR K

£PZ29KSE-TFM
£P31KSE-TFM
£P36KSE-TFM
£P42KSE-TFM
£P54KSE-TFM
£PB1KCE-TFD
£Pe7ECE-TFD
£PT2KCE-TFD
£P83KCE-TFD
£P90KCE-TFD
£P103KCE-TFD E

At this point, the default envelope of the compressor ZP24KSE-TFM will be shown:
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Compressor limits |

Nr Evap. Temp. {*C}) Cond. Temp. {*C} -
-Z23 3 E
16,5 26
16 66 ’ Add point ]

T b
-23 38

’ Delete points

’ Delete polygon

’ Save polygon ]

Operating limits

s DT e e
-0 1] 10
Ewvaporating Temp, (C)

From the above figure, we can notice that in the evaporating range temperatures from 7 °C to 16 °C, the
top condensing temperature allowed is € 66 °C. To insert a new envelope and not modify the default one,
we click on list on the polygons like below:

| cCond. Temp.(°C) | |Poligono originale da cataluguj

Zb Poligono originale da catalogo %

2b 2 °* C Increase Envelope
66 Poligono 2
Poligono 3
66 Poligono 4
38 Poligono 5
Poligono 6
Poligono 7
Poligono 8

And we choose “2° C Increase Envelope *

IZ * C Increase Envelope j

ATTENTION: at times the old name “Polygon 1” could be seen. To correct, open the window to manage
the descriptions, save and close. The new description will be shown.

The empty polygon will be chosen:
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E_ Compressors

Standard archive

Customer archive

@Back %Saue

%Impo rt excel file

@Test EHpetails %Cupy to customer -

Builder
IEupEIand

Typology
IScruII

=

Avail. Refrigerants
|Ra04n

=i

Puwer supply
[400¥ / 3ph / 50Hz

=1\

Utilization

~lap X

IEundiziunamentu

Configuration
IStandard

~lap X

Mode

) (CY aR X

ZP29KSE-TFM
£P31KSE-TFM
ZP36KSE-TFM
ZP42KSE-TFM
£P54KSE-TFM
ZPG1KCE-TFD
ZP67KCE-TFD
ZPT2KCE-TFD
ZP83KCE-TFD
ZP90KCE-TFD
ZP103KCE-TFD

-

| Compressor limits

Evap. Temp. {°C)

Cond. Temp. {°C})

|2 * C Increase Envelope

’ Add point ]

’ Delete points ]

’ Delete polygon ]

’ Save polygon ]

Operating limits

[
L

Condensing Temp. ("C)

T
1]
Ewvaporating Temp

(7]

COEFFICIENTS
CAPACITY

®
O

CURRENT
ABSORBED POYYER

Equakion

Zapacity

45,3355 +2,9506%(10--1] Te -5.1111%10°-2) Tc +3.9122%(10--3) Te? -2,4092%(10-3) Tc Te -6.7554*(10--4) Tc?
+1,6016%{10-5) Te? -3,9131%(10-5) Tc Te? -7, 20154 10°-6) Tc2 Te +1.7218%(10°-6) Tc?

At this point, we click on “Add point” it is possible to insert the points of the new envelope, that will have
to be inserted in anticlockwise and starting from the one on the lower left. Let's suppose they are the

following:

Mr Evap. Temp. {°C} |

Cond. Temp. {°C)

-25
18.5
18
3

24
24
LT3
b8

Once all point has been inserted, we click on “Save Polygon” so that we can save the polygon in the

database and see its preview:
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E_ Compressors |

Standard archive @Back @Save %Impurt excel file @Test EHDetails 'EECupy to customer -

Customer archive

Builder Compressor limits

IEDPE|aI'Id Nr Evap. Temp. (°C) | Cond. Temp. (°C) 2 °C Increase Envelope j
=25 24
Typolo
Lt 18.5 24 E]
ISl:ruII E 18 68 l Add point l
Avail. Refrigerants 5 68 l

Delete points l

[Ra10a :

Puwer supply

[400% / 3ph / 50Hz |
Utilization

IEundiziunamentu j Eul x

Configuration

IStandard j l:ﬁl x

Delete polygon l

l Save polygon l

Operating limits

mode 0@ R X

ZP29KSE-TFM
ZP31KSE-TFM
£P36KSE-TFM
ZP42KSE-TFM
ZP54KSE-TFM
ZP61KCE-TFD
ZPETKCE-TFD
ZPT2KCE-TFD
ZP83KCE-TFD
ZP90KCE-TED COEFFICIENTS (*) CURRENT

O
ZP103KCE-TFD - CAPACITY & ABSORBED POVYER &

LI L LR L AL L ] [
=20 -10 0 10
Evaparating Temp. (°C)

+7.9237 +2,9612%(10-1) Te -7, 231 2%{107-2) Tc +3.5522%(10-3) Te? -2, 7542%(10--3) Tc Te +4.2190%(10--4) Tc

Equation ~
= +3.5789%(10-6) Te® -2, 7177%(10~-5) Tc Te? +1.0138%(10~-5) Tc? Te -5, 7920%(10~-6) Tc*

Capacity

At this point, the compressor ZP24KSE-TFM is associated two envelopes, the default 1 and “Polygon 17,
that has higher limits.

Calculation
We open again the project that we were simulating:
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102622_C_S 31T 1HR 900A 2.1P 20HC.

et s temperature (:C)

L 4

g (ZP24K SE-TFM [NC: .80 kW]

m AC30-16
B e [ -
Fiid WATER -

1l | ;ILI

11370,6540) |Price: 0,00 weight: 0 | Unleb s - via ina Bixio, 6 - 35131 Padova - e, 0498763311

We do the calculation. At this point the software will query which envelope to use:

—
2x US_3R_1.8Pa_RM0a
Inlet air tempersture (°C)

Calculation in progress...

Mode | Countercurrent |
Fuid [ waTER -

Rl | ;lj

|Frice: 0.00 weighti 0 || Uit 1 - via Pina Bixio, 6 - 35131 Padava - o, 049 8763311

1104
J Ll [ R e

We choose the second, as soon as it is inserted, and we click on ok:
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F'I:I"I;II:IFII:I origi. .. |:‘; I

Poligono originale da catalogo

At this point the unit will be calculated without any warning and the result seen in the calculation window:

lab Shark v 2.5 build (140930) - [Air Water - Scroll Compressors]
e management Utities Languages License Windows

Gl <l

o 4dd

25 U5_3R 1.8Pa_Rétla
Inlet sir tempersture (°C)

(AC13000-96

Wode [ Countercurrent )
Fuid - [waTeR ~
Fluidinlet temperature v
Fluid cutlet tempersture.
Maximum capacity -

Kl

Calculation Data

= Refrigeration circuit - side 1
Evaporating Temperature:
Condensing Temperature:
Cosling Capatity:
Totel Caparity
Absorbed Capacity

Condenser's Fiud Press. Dro:
Condenser's Air Press. Dip:

Outlet rel. humidty
ir frontel velacity

Refrigeran velocity {gas ph.)
Exchange surface:
Exchanger internal volume

2 ZP24KGE-TFM [NC: 5.80 kW]
Cunent:
= AC130DQ-46

Qutlet flud temp,
Evaporator Fluid Flow:
Feal Evaporator Fluid Flow:
Evaporator's Fluid Press . Drp:
Real Evaporators Fluid Fress. Dip:
Refriger an Pr. Drops

>> Single exchanger data

j o

11025,5430) |Price: 0,00 weight: 0

|| Unleb st - via ino Biio, 6 - 35131 Padova - el 0498763311/

Besides the choice of the envelope will be saved in the project and I twill remain also while opening SHARK

and doing other calculations (single,

tables, etc) at other conditions.
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How to insert a tube

This is mandatory before adding a new Shell & Tube heat exchanger. Click on “Archive Management”, e
then on “Tubes”:

Coils

Geometries

Shell and tube exchangers
Plate exchangers
Compressars

Fans

Airflow regulator

Fluids

Grid and filters (air side)
Pomps

This window will open:

Tubes management

3 Standard e |

--Smmm External Diameter Plate Zone _ mm (2}
[}-Finned tube (radial}

..Hnned tube {Longitudinal) External Diameter Under Fin _ mm (2}
- Special tube

P vnterroriciocss | e o
- Finned tube (radial) mm (2}
“Finned tube {Longitudinal) Fin Thickness _

. mm (2)

.. Spedial tube

B
Exchange Surface mz/m
Global factor

Surface factor _

Rap R1 0,00000 Rap R1 0,00000
Rap R2 0,00000

|_ven | sty [ e § coe || odere |
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We go to customer “Customer” and decide the type tube, for example “smooth”:

3 Customer

~Finned tube (radial)
~Finned tube (Longitudinal)
E~----Specia| tube

Cuskormer
“ Alettatura Radiale

-~ Alettatura Longitudinale
‘.. Tubo speriale

We click on “"New” to insert the tube:

Mew

Now we can modify the insertion fields:

Tubes management

ipti I
. Standard Description Type the name here!

B-Smooth

[}-Finned tube (radial) 5

[&-Finned tube (Longitudinal) SR mm (2)
H-Spedal tube
4 customer

Smoath

vetera [ ]
tFinned tube {Longitudinal) SR

- Spedal tube
Rap R1 0,00000
Rap R2 0,00000

N T | x [ ] ¥

Internal Diameter

The first field is the description of the tube:

Description Type the name here!
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We have the external and internal diameter:

External Diameter
imermatviamerer [

You choose the material from a list:

Auminiom ||
The factors R1 and R2:

0,00000
0,00000

These factors have as "central" value 1; the first refers to the heat transfer coefficient of the tube, and the
second to the pressure drops generated. When you calculate a shell and tube, these factors influence the
result if different from 1 if the tube is used by multiple heat exchangers, this effect will be reflected on all
the associated heat exchangers. Therefore, they are a useful tool for "global" calibrations on a range of
heat exchangers that share the same model of the tube.

Under these two factors, we find a table in which we can specify a curve as a function of factors DTML (X)
and the inlet temperature of the tube side:

NOTE: You should not use this feature if you do not know what values to enter.

We insert now the following example values:
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Tubes management

. Standard
B-Smooth

B-Finned tube (radial) :
--Finned tube (Longitudinal) SEECESIRSREES mm (2)
B-Spedial tube Internal Diameter mm (2)

4 Customer

Srnoath
v e g asze ]
%----Finned tube (Longitudinal)

..Spedal tube

Description TUBE 3/8

1,00000

We click on the “Save” button:
Save

And the tube will be added to the list within the selected category:

8 Customer
[=1-Smooth
" TUEE 3/3
-Finned tube {radial)
E»---aned tube (Longitudinal)

We click on “Exit” to end this procedure:
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Let us proceed with the insertion of a “Radial Finned Tube Example”.
Under customer, we click on finned tube (radial) and click on New and start inserting the following fields

4 Tubes management

Tubes management

(- Smoath External Diameter Plate Zone “ mm {2}

[-Finned tube (radial)

[#-Finned tube (Longitudinal) External Diameter Under Fin _ mm {2}

[ Special tube -

8 Customer FIRSEERIRCERE= _ mm (2}
Finned tube (radial) mm (2}

tFinned tube {Longitudinal) Fin Thickness “

“.-Special tube mm (2)

Fin per meter - _

Exchange Surface 0,00000 mz/m

Material Alurniniurm

Global Factor
Surface factor _

Rap B2 0.00000

Let’s insert the following data:
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¢ Tubes management

Tubes management

. Standard Description FinnedTube

- Smookh
~Finned tube (radial)

-Finned tube (Longitudinal) External Diameter Under Fin mm {2)

[ Sperial tube
Under Fin Thickness 061
‘ Cuskomer

External Diameter Plate Zone 16,9 mm {2}

mm {Z)

e AL | 03 |
Finned bube fradial) mm {2}
é----Finned tube {Longitudinal’ Fin Thickness “
- Special tube mm (2)
Fin per meter -
Exchange Surface mz/m

Material Capper

Global Factor 1
Surface Factor

Rap R2 1.00000

Then we click on the save button.
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Wede i

Shell and Tube Insertion

SHARK 2.5 provides the ability to insert tube heat exchangers in the archives CUSTOMER. It is important
to follow the following order to enter the data:

1 Type of pipe and tube. Even if the tube is standard, make sure it is present in the CUSTOMER archive.
2 Plate
3 Shell And Tube

We click on “Archive Management”, and on “Shell and tubes”:

Archive management Utlites  Languag
Coil=
Geometries
Flate exchangers
Compressors
Fans
Airflow regulator
Tubes
Fluids
Grid and filters (air side)
Pomps

The following window will open:

Shell & Tube Managment

Database 4Est ExcopIa

0O Standal
Exchanger Plates Connections

O Customer

o
—— Description

O Fluid-Fluid Order ID Tubes length Min Flow (m3/h)
Baffle cut Baffles distance Max Flow (m3/h)
Baffles First baffle distance

Sealing strip [ Last baffle distance

{J Condensing Shell Side
) Condensing Inside Tu...
Osteam Inside Tubes |

Exchanger’s data

Builder aa 3¢ Plate type U Head Surface factor QFA SK(kW)

Alfa Laval - i PT_164 212 Global factor 5 QFA OK(kW)

Tube type Smooth Ratio R1 tube side 1,020646 \ o

ByoTs

Inlet 7 3 Ratio R2 shell side 0,545538 | [ o

Outlet 7 7 L] [] CorrFattPRVDS

Tube Tal_219 Ratio R2 tube side 1
Connections (tube side/shell side) Ratio R1 shell side 1 I

Caleulation parameters

DES 175
DES 240
DES 265
DES 315
DES 350 Tube side Shell side

Fiuid R134 Fiuid WATER Elaborate

Condensing temp. {°C) Inlet fluid temp. (°C) #
Evaporating temp (°C) Qutlet fuid temp, (°C)

Overheating Fluid flow (I/h)

EXCHANGER TEST

Subcooling

Capadity UK. UK1 UK2
kw W(m?K) Wi(m?K) W/mK)
i 1] 0

To insert a new heat exchanger in the archive click on the "Customer" in the "Archive" field:
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Archivio

{0 standard
© Customer

Once positioned correctly on the archive, select the type of heat exchanger that we want to insert:

| Database

() standard

Tipology

O Fluid-Fluid

O Evaporating Inside Tu...

{0 Condensing Shell Side

{J) Condensing Inside Tu...
{J)Steam Inside Tubes ;I

Click on the "+" button next to the field "Builder":

Builder o 3¢

Let’s insert the name of the new builder:

[nput the new builder name:

= |

Isamplebuilder

After clicking "Ok", the manufacturer will be added to the list:
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e

T — e

Tipology

O Fluid-Fluid -

© Evaporating Inside Tu...|

) Condensing Shell Side
) Condensing Inside Tu... ~
O steam Inside Tubes

|
samplebuilder I
|

jv
R134a 'I

[ o |
[ o]

l
| QFA OK(kw) 172,84
| - -

|

Tube type
Tube

[ | (=] =]

Connections (tube side/shell side) g i [ Fhz s l [ L ]

alet [ . . Lo |

Outlet ‘ [] CorrFattPRVDS

Calculation parameters | Exchanger's data

Tube side Shell side

4 Print

Fluid R134a Fluid WATER

Condensing temp. {C) riet fuid temp. (<C)
Evaporating temp (°C) Qutlet fluid temp. (°C)
UK

Overheating Fiuid flow (/h)

EXCHANGER TEST

Subcooling

Capadty
ki

o

We continue by inserting the series the same way. Click on the "+" button next to the field "Series":

Series

Specify the name of the new series

[nput the new series name;

Isamplebuilder_sm

We click “OK".
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O Fluid-Fluid

O Evaporating Inside Tu...
_)Condensing Shell Side

) Condensing Inside Tu...

) Steam Inside Tubes j

| Builder | d} %

| samplebuilder j

| Series |d}ﬁ

| samplebuilder_s01 ﬂ

Now we can associate to the heat exchanger, refrigerants for which it is compatible. Click the button next
to the field "Freon:

#

You open a form of association in which we can choose the different refrigerants available from the
following:

Seleziona i refrigeranti

] r134a

] R404A

] rR22

] rRa07C

1 rRa10A

] R717 (AMMONIA)
] r744 (CO2)

% Annulla |

We choose R134a:
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Seleziona i refrigeranti

R134a

] R404A

] Rr22

] ra07C

] ra10A

] R717 (AMMONIA)
] R744 (CO2)

¥ sl | o OK

Let's click on "Ok", and the refrigerant will be shown in the list below:

Database

{_)standard

Tipology

) Fluid-Fluid

Q Evaporating Inside Tu...

{J} Condensing Shell Side
i{_)Condensing Inside Tu...
{J)Steam Inside Tubes j

Builder lﬂ}l %

|samplebuilder ﬂ

Seres | op ¥

| samplebuilder_s01 j

Freon ﬂ
|R134a |

At this point we enter the model of the heat exchanger, by clicking on the "+" button next to the field
"Models":

Models o o€

Insert the description of the model, such as:
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Wede i

New exchanger,

|nput the new exchanger name:

|sample_|:nuilu:|er_s[l'| _rmod_1

At this point we get the model just specified in the list of models:

Database

) standard

Tipology

) Fluid-Fluid

O Evaporating Inside Tu...
) Condensing shell side
) Condensing Inside Tu..
() Steam Inside Tubes

Builder

|samplehuilder

B2
*
=]
Series )4
=]
#
-]
X

|samplehuilder_501

Freon

|R134a

Models =
sample builder s01 mod 01

Let us now see the screen for entering the heat exchanger:
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Ostandard Exchanger | Plates | Connections
© Customer

Tipology

sample_builder_s01_mod_01

O Fluid-Fluid -
© Evaporating Inside Tu...
) Condensing Shell Side

) Condensing Inside Tu... ~
O Steam Inside Tubes

Tubes length 0
Baffies distance :
First baffle distance i

Sealing strip i Last baffle distance

Plate type [ Foced Head | Surface factor QFA SK(kw)
s | [ 32 | clobalfactor QFA OK(kw) 172,84

Tube type | Ratio R1 tube side \ 0 | (&3]
Tube |

> X
samplebuilder -]
* %
samplebuilder_s01 -]

|

Ratio R2 tube side

Connections (tube side/shell side) Ratio R1 shell side [ Bz 1s l [ S ]
et | Rotio 2 shll e I
owe Dicararrns

Calculation parameters | Exchanger's data

Models b4
sample _buiider s01 mod 01

Tube side Shell side

A Print

Fluid R134a Fluid WATER

Condensing temp. (C) Inlet fluid temp., (C)

7|
Evaporating temp (°C) Qutlet fluid temp. (°C)
UK

Overheating Fiuid flow (/h)

EXCHANGER TEST

Subcooling

| Capacity I

=l [
kw 2 |
0

|Fixeu:| Head

NB: This assumes that the data is already present!

Therefore, we proceed by inserting the tube plate. Let's move on then to the "plates":

Panel for the management of plates will be displayed:
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Shell & Tube Managment = =

{ahEdt

Exchanger 'Plates! Connections

Tipology PLATES MANAGEMENT
) Fluid-Fluid - Plates | Plates tpology
© Evaporating Inside Tu...
) Condensing Shell Side Description
() Condensing Inside Tu... o
O Steam Inside Tubes ~| Fixed Head Description

Builder o ¥ Plate mode Tube disposition Triangular
samplebuilder - Plate for with baffle exchanger

Series ar ¥ Plates lict Passagges shell side

samplebuilder_s01 Total tubes

Tube spacing/OD ratio

Passagges tube side

Hole in the baffle

Shell internal diameter

Baffles diameter

Diam. of the outermost circular
Tube lane partition

Tube/Rows window

Create a copy as a new plate

We can find the type of plate:

Description

Fixed Head

This option includes:

* Plates for heat exchangers with fixed header

e Plate exchanger with “U" tube header

* Plates for heat exchangers with floating header
e Plates for evaporators with "U" tubes header

Then we find the field “Plate mode”:

Plate mode
Plate for with baffle exchanger

This option includes:
e Plates for heat exchangers with baffles
e Plates for heat exchangers without baffles (e.g. Flooded)

Immediately below are the list of exchangers loaded for the selected type and the relative data:
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O Standard
© Customer

Tipology

Exchanger Pites] Comectors

PLATES MANAGEMENT

O Fluid-Fluid -
© Evaporating Inside Tu...
) Condensing Shell Side

) Condensing Inside Tu... ~
O steam Inside Tubes

o |0
s FHIX
Cr—
| voaes |30

sample_builder s01 mod 01

Plates ‘ Plates tipology |

Description
—— O

Plate mode
| Plate for with baffle exchanger E|

Plates list

Description

Tube disposition
Passagges tube side
Passagges shell side
Total tubes

Tube spacing/0D ratio
Hole in the baffle

Shell internal diameter

Baffles diameter

Triangular

Diam. of the outermost circular
Tube lane partition

Tube/Rows window

Create a copy as a new plate

To insert a new plate we click on:

Mew

Insert the name of the new plate:

[nput the new plate name:

eample_tube_shest|

That is placed in the description field:

Description | sample_tube_sheet

At this point we have to click "Modify" to enter the data:
Modify

We insert the following sample data:
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O Standard ;
R

Tipology

PLATES MANAGEMENT

) Fluid-Fluid - Plates ‘ Plates ipology |

© Evaporating Inside Tu...|
(O Condensing Shell Side Description
() Condensing Inside Tu... =
O Steam Inside Tubes .. Fixed Head

| ooier R || riote moe
[samplebuider  ~] |Pite o withbarfe excranger ||
IS || p—
R
X

sample_builder s01 mod 01

Description sample_tube_sheet

Tube disposition Triangular

Passagges tube side
Passagges shell side

Total tubes

Tube spacing/0D ratio

Hole in the baffle

Shell internal diameter

Baffles diameter

Diam. of the outermost circular
Tube lane partition

Tube/Rows window

Then we click on Save:

Save

Now the data has been saved in the archive:

o

__3

=

PLATES MANAGEMENT

O Fluid-Fluid | ||| prates | Piates tipology |

) Condensing Shell Side

) Condensing Inside Tu...

() Steam Inside Tubes Fixed Head
O steam shell side =

Description

Plate mode

=
B3 T —
samplebuilder -

Plates list

=
%
samplebuilder_so1 -
R134a -
| modes |Gk %

sample_builder <01 mod 01

eate a copy as a new plate

Description sample_tube_sheet

Tube disposition Triangular

Passagges tube side
Passagges shell side

Total tubes

Tube spacing/0D ratio

Hole in the baffle

Shellinternal diameter

Baffles diameter

Diam. of the outermost circular
Tube lane partition

Tube/Rows window
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Now let’s insert the connections

Exchanger | Plates = Connections

We will see the following connection data

]| Shell & Tube Managment

Tipology CONNECTIONS MANAGEMENT
O Fluid-Fluid

) Condensing Shell Side

) Condensing Inside Tu...

) Steam Inside Tubes

O steam shell Side
DL |

Builder EES" 4 Description
samplebuilder -
Series EEND " 4
samplebuilder_s01 -
B

I External diameter
Internal diameter

Order ID

Let’s click on “New™:

Mew

Let’s insert the name of the connection:

Mew connection

Input the new connection name:

The new value will be added in the archive:
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Description

External diameter

Internal diameter

Order ID

We click on "Modify” to insert the data:

Modify |

Let us insert the following

Description

External diameter

Internal diameter

Order ID

Let’s click on Save:

Save
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Shell & Tube Managment

£ Exit

Exchanger = Plates | Connections

CONNECTIONS MANAGEMENT

Description

External diameter

Internal diameter

Order ID

NB: repeat for all models of nozzles required.

Let's go back in the "heat exchanger" to enter the data of the heat exchanger:

Connections

We click on “"Modify” to insert the data:

Modify
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{2 Shell & Tube Managment

Database fa} Exit

) Standard

Exchanger Flates = Connections

Tiroloay Description sample_builder_s01_mod_01 : ‘ ‘ Cancel

O Fluid-Fluid

Tubes length Min Flow (m3/h) [ o |
Baffles distance Max Fow (m/h) [ o |

Baffles First baffle distance

O Condensing Shell Side
O Condensing Inside Tu...
O Steam Inside Tubes

O Steam Shell Side
ANt et

Exchanger's data

Sealing strip Last baffle distance
Builder op ¥ Plate type Fixed Head Surface factor QFA SK(lW)

[samplebuilder —— ~| plate sample_tube_sheet Global factor 3 QFA DK(kW) [ imes |
Series R Tube type Ratio R1 tube side ‘ 0 l * l ]

samplebuilder_s01 Tube Ratio R2 tube side l

B2 Ts

Connections (tube side/shell side) Ratio R1 shell side

Caleulation parameters

Tnlet Ratio R2 shell side | [

0
T

Tube side Shell side

Fluid R134a Fluid WATER Elaborate

e

Condensing temp. (°C) Tnlet fluid temp. (°C)

Evaporating temp (°C) Outlet fluid temp. (°C)

Overheating Fluid flows (I/h)

EXCHANGER TEST

Subcaoling

Capacity
w

The id field will be compiled automatically.

We change the constructive data:

Tz D Tubes length Min Flow (m3/h)
Baffle cut Baffles distance Max Flow (m3/h)

Baffles First baffle distance

Sealing strip Last baffle distance

We insert the type of the plate:

Tipo piastra

Piastra tubiera sample_tube_sheet
The one of the tube:

Tube type Smooth

Tube TUBE 3/8

And the connections:

Bocchelli (lato tubi/lato mantello)

Ingresso 72 v |72

Uscita 72 v A
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We insert the factors:

Surface factor

Global factor

Ratio R1 tube side

Ratio R2 tube side
Ratio R1 shell side

Ratio R2 shell side

Where:

¢ The surface factor is a multiplicative factor on total exchange surface

e The global factor is a multiplicative factor on the performance of the heat exchanger
e Factor Ratio R1 tube side influences the heat transfer coefficient on the tube side

e Ratio factor R2 tube side influences the pressure drops on the tube side

e Ratio R1 factor influences the shell side heat transfer coefficient on the shell side

e Ratio factor R2 shell side influence the pressure drops losses on the shell side

NB: All factors have a neutral value such as 1

Optionally we can enter the minimum and maximum supported by the exchanger:
Min Flow (m? /h) 0|
Max Flow (m3 /h) o]

Finally click on the Save button to save the data:

Save

NB: The factors are linked to the refrigerant used before. When you change the refrigerant,
the constructive data do not change.
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