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START WINDOW

When you start the program, will appear on the screen a window where will be displayed a message
regarding the right to use this software

File  Options  Calculations  Contacts

UNIFLAIR"
U )

UNICALC 3.5.1

CALCULATION SOFTWARE OF THE PRECISION AIR CONDITIONERS, CHILLERS AND HEAT PUMPS

This software, which deals with the calculation of the perft and heat pumps, s the e; property of UNFLAIR

UNIFLAIR S p.& grants he use of this package to persons or comp
has the right to opy o modify the: softwars or the results of the calculation T
the

5. The us . nor
iy responsiole for any violation of thess condtions or any of
e laws relating o cor s

UNIFLAIR 5.p. 4. - UNICALC 3 5.1_User

You can select between the following actions with a simple click on one of the windows’s pop up menu:

1) close the program

Cptions  Calculakions  Contacks

Close

w 1 UMICALZ 3.5.1

2) select the language: the program will use your selected language from this point on; the default language

is English

alily = Calculakions  Conkacks

Language F English
Ttalian
Spanish
French

German

3) connect to the UNIFLAIR Europe internet site or send an e-mail to Uniflair;
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File ©Options Calculations RS

'eb Site
&-mail

4) select between Cooling System Line, Precision Air Conditioning Line and Energy Performance
Calculation. Choosing one of the proposed lines, you will approach to the next window where you will be
able to select the unit and find out his thermodynamics performance.

File Options ReE{ENEEEGEN Contacts

Close Control

Anquaflair: Technical Coaling

Clase Contral Energy Performance
Technical Cooling Energy Performance
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CLOSE CONTROL UNITS

AIR CONDITIONING UNIT SELECTION WINDOW

This window enables selection of macrofamily(1), power supply(2) (if more than one option is available), unit
series(3), unit model(4), air pattern(4), refrigerant o glycol type(5), unit model(6), remote air-cooled
condenser or water cooled condenser (if specified), accessories (8), calculation options. The example given
shows an air conditioning unit and so not all the options shown will be available for other unit

@ ©

PERFORMANCES CALCULATION OF A UNIT
( _\Dice of operation /-W voltage input Choice of fantype

1 | Chileet wter units 2 20y rchssonz v| [ antans ;]

=
_g—!OICE OF UNIT SERIES
( 3 iSbCCEUCC:Forward curved centrifugal fans S

ES CWISUCY, EC. - Backward curved centrifugal motarfans

anardo Evolution TDCRITUCR: Backvward © d centrifugal motorfans

| ardo Evaolution entrifugal moto
|Leonardo Max TOCRTUCR: Backward curved centrifugal motorfans
|Leonardo Max TDCWTUCY: E.C. - Backwsard curved centrifugsl motorfans

iLeonardn Evolution TDCRTUCR dual coil: Backward curved centrifugal motorfans e
'ﬂpaﬁern oice of the evaparator water glycol type
( 4| D)anluw w i 5 | Ehylenic glycol w

Input =election
| Yater inlet and oulet T, v |

CHOICE OF UMIT MODEL

P
[TNCVOBODA 235 K A
6|
PCh 0004 34 K g
| TDCW1 2004 43 KWWY
!TDCW?DDA 25,12 kv bt
Accessaries
( 8 Hurmiidifiers [ sStandard slectrical hesters [] EUS5 fiter
Hct weater rehest |:| Enhanced capacity electrical hesters |:| ELE filter

[ EU7 fiter

[] EUsELS fitter

UMIFLAIR S p.A, - UNMICALC 3.51_User
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UNITS FAMILY UNICALC MAP

Macro Family Unit series
Chiller water units Single coil Amico CW SDCC,SDCV
Leonardo CW TDCR,TDCV
Leonardo Max CW TDCR,TDCV
Dual coil Leonardo CW TDCR,TDCV
Leonardo Max CW TDCR,TDCV
Direct expansion units | Air cooled condenser Amico DXa SDAC, SDAV
Leonardo DXa TDAR, TDAV
Leonardo Max DXa TDAR, TDAV
Water cooled condenser | Amico DXw SDWC, SDWV
Leonardo DXw TDWR, TDWV
Leonardo Max DXw TDWR, TDWV
Energy saving- Twin | Energy saving Leonardo DXe TDER, TDEV
cool units Leonardo Max DXe TDER, TDEV
Twin cool - air cooled | Leonardo CW-DXa TDTR, TDTV
cond. Leonardo Max CW-DXa | TDTR, TDTV
Twin cool - Water cooled | Leonardo CW-DXw TDDR, TDDV
condenser Leonardo Max CW- DXw | TDDR, TDDV
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SELECTION OF AN AIR CONDITIONING - DIRECT EXPANSION UNIT - AIR COOLED

@ O

PERFORMANCES CALCULATION OF A UNIT

Choice of operation Unit valtage ingput Chaice of fan type

Direct expansion units w | | 400% f3pht S0hz || [ & fans |
CHOICE OF UMIT SERIES
EISDAC.I’SUAC: remate air cooled cond.-Farvward curved centrifugal fans ' A |

| SDANISULY: remote air cooled cond. - E.C. - Backward curved centrifugal motorfans
| SOWCISIAC: weater cooled condens -Forvward curved certrifugal fans
SOWWISIEAY weater cooled condens. - E.C. - Backward curved centrifugal motorfans
| Leonardo Evalution TDARITUAR' remote alr u:ool cond - Backward curved centrlfugal motorfans
[ eanardo Evalution T .-E.C.-Bs cerntrifugal motorfans

| Leonardo ks TDARITLIAR remote ir u:u:uol u:u:und - Backward curyedd cerrtrlfugal motorfans bt
A|r pattern Refngerarrt zelection
Downflow v | | R4108 |

External condenszer

[Toavost1a 132 kw | [capozor Al
| TDA\-"DB'] 1 A 21 kK | CAP1011 |
| | CAaP1E
:TDA\-"D?QQ!—\ 263 K | | CAP1802 |
| TDAND21A 32 kW »|  |CAP2002 ¥
Accessaties
ol st (] Standard electrical heaters [T EUsfiter
|:| Hat weater rehest |:| Enhanced capacity electrical heaters |:| ELG fitter
[] Hot gas rehest [1 EUF fitter

[T EusEUS fiter

URIFLAIR S g - UMICALC 3.5.1_User

For this type of air conditioner you can select:

1. unit macrofamily: click on an item on the selection list at the top left;

2. unit power supply (mains voltage, frequency, number of phases); only displayed where more than one
option is available. Where a choice is given, click on the required option;
unit series: click on an item on the selection list at the bottom of the unit macrofamily;
air pattern:
refrigerant: only displayed where more than one option is available. Click with the left mouse button to
choose the required option on the pop-up menu;
unit model: click on an item in the selection list at the center;
remote condenser unit suggested for the selected unit.
accessories: click on the features required. The selection of some accessories may automatically
exclude others.
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At the end of the selection of the unit you can reach the performance calculation window through the @
toolbar button.

You can return to the main start window with a simple click of toolbar button @
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SELECTION OF AN AIR CONDITIONING DIRECT EXPANSION UNIT- WATER

COOLED

@ ©

PERFORMANCES CALCULATION OF A UNIT

Choice of operation Unit voltage input Choice of fan type
[ Direct expansion units w | | 400y f3phs 50hz w | | Al fans
CHOICE OF UNIT SERIES

| SOV IS weater cooled condens. - E.C - Backward curved centrifugal motorfans

Leonardo Evolution TDARTUAR: remote air cool. cond. - Backward curved centrifugal motarfans
Leonardo Evolution TDAWITUAY: remote air cool. cond. - E.C. - Backwsard curved centrifugal motorfans
Leonardo Max TDARTUAR: remote air cool. cond.- Backward curved centrifugal motarfans

Leonardo Max TDAVITUAN: remote air cool. cond. - E.C. - Backward curved certrifugal motorfans
Leanatdo Evolution TOWYRITLIAR: water cooled cond. - Backward curved centrifugal motorfans

LEl:-nar-:il:l Ewaolution T f ter l::l:ll:lIEui cond. - E.C. - Bz d centrifugal motorfans
Air pattern Refrigerant selection
| Dot v | |Ré10a v

Selection of water cooled condenser operating parameters
Water inlet and oulet T. w
[ External rad-conler(s)
| TOWMNOS218 334 kW
TOWY 3218 434 KW

| TOWTE228 566 K
| TOMV 1 B228  B23 R

Accessoties

Ml e [ standard electrical heaters [] EUS5 fiter
|:| Hit veater rehest |:| Enhanced capacity electrical hesters |:| ELIG fiter
8 [] Hotgasrehest [1 EUF fiter

[l EUsEUS fitter

UMIFLAIR S p A - UNICALC 3.5 _User

For this type of air conditioner you can select:

1. unit macrofamily: click on an item on the selection list at the top left;

2. unit power supply (mains voltage, frequency, number of phases); only displayed where more than one

option is available. Where a choice is given, click on the required option;
unit series: click on an item on the selection list at the bottom of the unit macrofamily;
air pattern:

refrigerant: only displayed where more than one option is available. Click with the left mouse button to

choose the required option on the pop-up menu;

unit model: click on an item in the selection list at the center;

External rad cooler. With a click on the rad-cooler check box will appear a list of rad-cooler for the

selected unit. This type of unit allows the selection of the number of air conditioner and the number of

rad-cooler.

10
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External rad-cooler(=)

Fal 1500 ~

RAR 1300 1 | Bir concitioner number
RAL 2300

RAL 3600 1 * | Dry cooleriz] number
AL 5700 w

8. accessories: click on the features required. The selection of some accessories
9. function parameters (water side): these include calculation with constant water thermal jump or with

constant water flow.
At the end of the selection of the unit you can reach the performance calculation window through the @

toolbar button.

You can return to the main start window with a simple click of toolbar button @

11
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SELECTION OF AN AIR CONDITIONING — ENERGY SAVING -TWIN COOL UNITS

@ O

PERFORMANCES CALCULATION OF A UNIT

Choice of operation Unit voltage input Choice of fan type
| Energy saving - twin cool unitzs w 4000 [3phf S0hz w | | Allfans v.'

CHOICE OF UMIT SERIES
eonardo Evolution TDERITLER: & C CL entrifugal moto

| Leanardo Evolution TDEW/TUEY: energy sawng EC.- Backward curved centrifugal mu:dorfans

_Leonardo Wax TDERITUER: energy saving - Backward curved centrifugal motorfans

| Leonardo Max TDEYTUEY: energy saving - E.C. - Backward curved centrifugal motorfans

Lecnardo Evalution TOTRTUTR: twin cool - remate air cool, cond. - Backward curved centrifugal motorfans
;Leunardu Ewalution TOTYTUTY: twin coal - remate air cool. cond. - E.C. - Backward curved centrifugal motarfans

|Leanarda Max TOTRTUTR: twin coal - remate air cool. cond. - Backward curved centrifugsl motarfans bt
Ajr pattern Refrigerant selection

| Downifiow v | |R#104 v

Input selection Selectlon of Water ccu:uled cnndenser nperatlng parameters

| Water inlet and oulet T. W Water |n|et and nulet T w

[ External rad-cooler(s)

| TDEROE11 A
| TDERO7Z14
| TDERO7224
| TDERO921 A

Accessoties

Ml e [ Standard electrical heaters [T EUsfiter
|:| Hot weater reheat |:| Enhanced capacity electrical heaters |:| ELG fitter
[] Hot gas reheat [T EUF fitter

[T EusELD fitter

UMIFLAIR S oA - UNICALC 3.5.1_User

In this window you can select:

1.
2.

unit macrofamily: click on an item on the selection list at the top left;

unit power supply (mains voltage, frequency, number of phases); only displayed where more than one
option is available. Where a choice is given, click on the required option;

unit series: click on an item on the selection list at the bottom of the unit macrofamily;

air pattern:

refrigerant: only displayed where more than one option is available. Click with the left mouse button to
choose the required option on the pop-up menu;

unit model: click on an item in the selection list at the center;

External rad cooler. With a click on the rad-cooler check box will appear a list of rad-cooler for the
selected unit. This type of unit allows the selection of the number of air conditioner and the number of
rad-cooler.

accessories: click on the features required. The selection of some accessories may automatically
exclude others;

12
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9. function parameters (water side): these include calculation with constant water thermal jump or with

constant water flow. Click on the water-cooled condenser pop-up menu;

At the end of the selection of the unit you can reach the performance calculation window through the @

toolbar button.

You can return to the main start window with a simple click of toolbar button @

13
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AIR CONDITIONER CALCULATION WINDOWS

EXAMPLE - DIRECT EXPANSION UNIT - AIR COOLED

This screen allows the user to enter the required function conditions and calculate unit performance, based
on the unit parameters already selected: input parameters have a blue background, whereas performance
data have numerical boxes with a white background).

@ ®J B8 L

Unit modek TOAVOT22A
Unit power supply: 400/3ph/50Hz
Refrigerant: RH0A
Condenser: CAP3002
Hr. of condensers: 1
D'y bulb temperature [240 | C Outside air temperature Emm T
et bulb temperature E1 T
Relative huridity 1500 %

Altitude a.s.1.

ﬁ ,

|
il
;UB

i

External static pressure

Compressonz] OM

PERFORMANCE / FEATURES - Direct expansion

Total cooling capacity [268 | kw Roomn unit absorbed power 70 | kW

Senzible cooling capacity 263 o Compressor abzorbed pover E J

Met zenzible cooling capacity IEJ Ju Compressor abzorbed current !LD;BJ A

Cap IE ki M Compressors -Supply voltage | 400/3ph/50Hz

SHR IE S Fan(z) abzorbed power W| ki

Room unit air fow rate @-I médh IE_EQ méfz  Farlg] elect. abs. [2_5__J &

Dizcharge air temperature off unit IEJ T Fan(z]) supply voltage |4DD£3ph.f'5EIH2 |

Dizcharge air relative humidity off unit E 2 Fan(s) speed regulation E %

Condenser air flow rate Egﬁﬁ_ itk @| /s Condenzer absorbed power FQ?_ ks
Condenser absorbed curment 105 &

Sound pressure level at 2 min free field [downflow] 54 4 | dB(&]

UMIFLAIR S p A - UNICALC 3.5.1_User

It is possible to choose either default or modified function parameters; values can be entered directly in the

light blue numbered boxes and this action will cause the blanking of all white numbered boxes.

-
pks
With a simple click on the L:| toolbar button Performance data is calculated by the program and shown in

the white numbered boxes.

Alternatively scrolling bar will appear by double clicking (using the left-side button of your mouse) on the light
blue numerical box in which, by changing the position of the cursor, it is possible to change the data of the
parameter selected.. In this case the performance figures are updated clicking OK button;
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*- Dry bulb temperature

If you have select hot water re-heat option in the previous selection window the toolbar button is enabled.
This button allow you to access the hot water re-heat coil calculation screen;

To perform a calculation in dehumification operating you can click the o toolbar button. In this case the performance
figures are updated automatically.

Click the " toolbar button to open the print window and see the preview of the calculations report.
If available for the selected unit, you can open a noise data window using the 3@ toolbar button.

You can return to the selection window with a simple click of toolbar button @

15
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HOT WATER RE-HEAT COIL CALCULATION WINDOW

< I

HOT WATER REHEAT COIL
Air conditioner model TDAVOT22A

WORKING CONDITIONS

Inlet air kemperature (b.s.) 20,0 i
LPHY inlst water temperature o
LPHW outlet water temperature 400 C

PERFORMANCE / FEATURES

LPHW coil thermal power 15,7 o
LPHW coil ait Flow rake Ta04 mfh

LPHW outlet air kemperature (b.s.) FEE

Wik

LPHW coil water Flow rake 2690 Iih
LPHW coil pressure drop 28,3 kPa
‘alve pressure drop 45,2 kPa

UMIFLAIR 5 0.4, - UMICALC 3.5.1_User

This window can be accessed only if an air conditioning unit with the hot water re-heat option has been
selected. It is possible to choose either default or modified function parameters; values can be entered
directly in the light blue numbered boxes. Performance data is calculated by the program and shown in the
white numbered boxes. Alternatively double-click on the box to show a sliding scale which changes the
parameter value. In both cases the performance figures are updated dynamically;

Passing the cursor over a numbered box or text bring up a short description of that object at the bottom of
the screen

Click the " toolbar button to open the print window and see the preview of the complete calculation
report.

You can return to the main calculation window with a simple click of toolbar button @

16



UNICALC 3.5 REV 1
USER MANUAL

TECHNICAL COOLING CHILLERS

COOLING SYSTEMS SELECTION WINDOW

this enables selection of unit family, model, power supply (if more than one option is available), refrigerant
and any calculation options.
Using the pop up menu on the top of the window it is possible to apply a filter in order to see chillers or heat

pumps only.

PERFORMANCES CALCULATION OF A UNIT

CHILLER &RD HEAT PUMPS j

CHILLER ARD HEAT PLUMPS
CHILLER
HEAT PUMPZ

CHILLERS SELECTION

b

)

M=%

PERFORMANCES CALCULATION OF A UNIT

CHILLER AMD HEAT PUMPS ﬂ

CHOICE OF UMNIT SERIES CHOICE OF UMIT MODEL
CRAT: Chiller - air cooled condensation - axial fan (4-7 KW) ”~ CRATOO21B 4 .5 kv
PRAT: Heat Pumps - air cooled cond. - axial fan (4-T KW CRATOOIB 6.7k
LRAC: Chiller - air cooled condensation - axial fan(s) (B-39 K

LEAH: Hest Pumps - air cooled cond. - axial fanis) [B-39 KW

CRCC: Chiller - air coaled cond. - centrifugal fan(s) [7-37 K w

Unit voltage input Refrigerant selection

| j RAO7C =

Choice of the evaparatar water glycol type '

| Ethylenic glycal j

Lzer

17
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This window enables selection of:

1. unit family: click on an item on the selection list at the top left; Using the pop up menu on the top of the

window it is possible to apply a filter in order to see chillers or heat pumps only.
unit model: click on an item in the selection list at the top right;

unit power supply (mains voltage, frequency, number of phases); only displayed where more than one

option is available. Where a choice is given, click on the required option;

4. Passing the cursor over an object will bring up a short description of that object at the bottom of the

screen .

5. At the end of the selection of the unit you can reach the performance calculation window through the

@ toolbar button.

6. You can return to the main start window with a simple click of toolbar button @

HEAT PUMPS SELECTION

-

mEx})

[
PERFORMANCES CALCULATION OF A UNIT

Chioice of operation

HEAT PUMPS j

| Summer operstion ﬂ
Summer operation
CHOICE OF LIMIT SERIES winter operation
PRAT: Heat Pumps - air cooled cond. - axial fan [4-T KW LRAHOZEB 6.0 Ko -~
LEA&H: Hest Pumps - air cooled cond. - axial fanis) (B-39 K LEAHOI2E 5.0
CRCH: Heat Pumps - sir cooled cond. - centrifugal fani=) (7-37 K LRAHO41B 0.0 Ky
ARAH: Heat Pumps - air cooled cond. - axial fans [53-285 KW LREAHOS4 A 13.0 K
ARWH: Hest Pumps - water cooled condensation [42-100 k) LRAHOET & 7.0 Hww W
Unit vwoltaoe ingput Refrigerant selection
| | R407C =
Choice of the evaporator water glycol type Pumps
| Ethylenic ghycol j I~ | J
W ErEion
| Low - Moise j
Opzione
| Standard j
Lizer

18
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This window enables selection of:

1.

unit family: click on an item on the selection list at the top left; Using the pop up menu on the top of the
window it is possible to apply a filter in order to see chillers or heat pumps only.

unit model: click on an item in the selection list at the top right;

unit power supply (mains voltage, frequency, number of phases); only displayed where more than one
option is available. Where a choice is given, click on the required option;

winter or summer function mode, selectable from the pop-up menu; By default “summer operation” is

proposed so with a click on @ button the program will show the summer operation calculation
window; by returning to the selection window it is possible to perform the calculation in the other
function ( eg. Winter operation):

in order to apply this sequence of calculation (summer operation + winter operation) it is recommended

to do not deselect the conditioning model and press on the @ button: in this way the second
calculation chart (summer function) will include values and input parameters that have already been
inserted in the first calculation chart (winter function) that normally remain or have to remain unchanged
even in the other operating mode for example; waterflow, altitude, percentage of glycol and the
possibility of air counter-pressure;

Passing the cursor over an object will bring up a short description of that object at the bottom of the
screen .

At the end of the selection of the unit you can reach the performance calculation window through the
@ toolbar button.

You can return to the main start window with a click of toolbar button @

19
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CHILLERS CALCULATION AT FULL LOAD CONDITIONS
this procedure is not valid for the following series, which are described in the following sections:
e BREC/F

e BCWC
e ISAC/H/F
e ISCC/H/F
BE]
EEEE]
Chiller ARAF0302A
Retrigerant W

WORKING CONDITIONS

Ewapor. outlet wwater temp. irlu e Ewapor . inlet water temper. 120 He
Ewaporstor glycal percentage I2D S Ewap. mixture freezing temp. I HE
Aftitucle a.5.1 IU m

Cutzide air tempersture |35 e

Ewaporator water flow rate |1 4040 It |14.':'4 mh |3.9 Ifs

PERFORMANCES / CHARACTERISTICS

Evap. water side avalaible pressure

Evap. water side pressure drop

I 132 kPa

Unit air flove rate IW T IW 2
Cooling capacity 744 Iw kealh
Tatal electrical povwer abasorhed 26,094 KA

Compr. electr. abs. (400 3phiS0Hz) o53g kW |—48|.;. .z

Fan(=] electr. abs. {2301 phisS0HZ) 156 kW |—8|2 o,

EE.R. (eneroy efficient ratia) 283 KR gross 275 KA net

13,4 W.C.Mmeters

dd

I 3y kPa 40 W.C.meters

Uzer 7

This screen allows the user to enter the required operating conditions and calculate unit performance, based
on the unit parameters already selected for chiller unit or for Heat pump unit in summer operating mode.

It is possible to choose either default or modified function parameters; values can be entered directly in the
light blue numbered boxes and this action will cause the blanking of all white numbered boxes.

e
With a simple click on the toolbar button Performance data is calculated by the program and shown in
the white numbered boxes.
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Alternatively a scrolling bar will appear by double clicking (using the left-side button of your mouse) on the
light blue numerical box in which, by changing the position of the cursor, it is possible to change the data of

the parameter selected. In this case the performance figures are updated dynamically;

If you have select a freecooling chiller unit, the toolbar button is enabled. This button allow you to
access the freecooling calculation screen;

If available for the selected unit, you can open a noise data window using the 30 toolbar button.

Click the =9 toolbar button to open the print window and see the preview of the calculations report.

With a simple click of toolbar button ©,you can return to the selection window in order to select a new
model or a different family unit or in order to perform the winter operating mode calculations of a heat pump
of which the “summer” performance has already been calculated.

CALCULATION OF THE COOLING CAPACITY AT PARTIAL LOAD

Starting with the version 3.4.6, the Unicalc software allows calculation of the performance of some units in
different conditions of cooling capacity as required.
This possibility can be used to calculate the performance conditions at partial load.

It is necessary to underline that the performances must be calculated with constant water flow rate, thereby

using the same real operating conditions.

In the principal display it is therefore necessary to select the corresponding option (“water outlet temperature

and water cooling flow rate are known”).
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PERFORMANCES CALCULATION OF AUNIT
CHILLER AND HEAT PUNMPS w
CHOICE OF UNIT SERIES CHOICE OF UNIT MODEL
ARRC: Chiller - motoevaporating unitz A BREC18024 S
BRA: Chiller - air cooled condengation ) , 0 BREC18024 =
BREC: Chiller - air cooled condensation [ kW) BREC2202A —
BREF: Chiller - air cooled condenszation 5 BREC25024
BRVWC: Chiller - water cooled condensation ] BRECZ2024A ot
Unit voltage input Refrigerant 2election
Choice of the evaporator water glycol type Pumps
| Ethylenic ghycol b | |:| _ _
|:| High condenzing temperature
Version Heat recovery '
|Ln'.'.' Noize v| D D BEETiOEE
Opticnz
| Standard hd |
Fan(z) type selection
Acousti-compesite axial fanz v |
Selection of operating parameters
VWater inlet and oulet temperatures are known b
Water inlet and oulet temperatures are known
Water inlet temperature and water cooling flow rate are known
0 e e e g O e 00 0 e e 0
User v.3.46

For the simulations of the units BRA*, ERA* and ERC* where it is possible to modulate the cooling capacity

by simulating the shutdown of one or more compressors.

Chiller BRAC1308A

Refrigerant
WORKING CONDITIONS
Evapor. outlet water temp. 70 C Ewapor. inlet water temper. °C !

12,0
Evap. mixture freezing temp. E W I

Evaporator ghycol percentage
Altitude a.s.1

Qutzide air temperature

Evaporator water flow rate | ne/h |16,2 Iz

% Cooling capacity

Cooling capacity

Ko kealh
e 2300

kKWW

Unit air flow rate

Total electrical power abzorbed
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B B=

Refrigerant Chiller ERACO0721A

| | Without heat reu:u:lver:.r|

Eae |Axia| Fans

Outlet water temp. c Water inlet temperature 120 c
Glycol percentage D ap, Evap. mixture freezing temp. l:l =
Altitude a5 D =

Outzide air temperature oG
External static prezsure D Pa

Water flow rate |1131ﬁ.4 |Iﬂ1 |11,32 |rr13)'h |3,143 ||,n3

% Cooling capacity
k

HEAT PUMPS CALCULATION
this procedure is not valid for ISAC/H/F and ISCC/H/F series, which are described in the following sections:

Jed
Q@ ¥ =

Refrigerant |R41 oa
WORKING CONDITIONS

Heat pump LRAHO032B

Dry bulb temperature IP— i wister inlet tempersture I.-.m— g
izt bulk temperature IB— e Glycol percentage ID— %
Relative humidity Ig;.r— %, Freezing temperature I-— C
Alitude a.l.s. ID— m

External static pressure Pa

PERFORMANCES / CHARACTERISTICS (winter operation)

Total heating capacity 5,3 kv
Met C.0P. — grogs C.OP 3,34 KA 3,53 LG

1
Unit sir flow rate 5722 i |1 03 s

wister flow rate 1307 lih 0,36 iz
Water outlet temperature 45 5 °C

wWater side avalaible pressure kPa 45 W, meters

1]

water side pressure drop kPa 2,4 W CL meters

110

Unit ab=orbed electrical power |2.43 450

Campr. electr. abs. (230% M pht30Hz) |2|34 ) 114 A
Fan(z) electr. abs. (230% 1 pht30Hz) D14 K IU.E A

Input the satured evaporating temperature of the unit, By double clicking, wou can input the required wvalue from a scrall bar; chanaging the position of the cursar
this bar dvnamically adiusts the perfarmance of the chiller.
Uzer |
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This screen allows the user to enter the required operating conditions and calculate unit performance, based

on the unit parameters already selected for chiller unit or for Heat pump unit in summer operating mode.

It is possible to choose either default or modified function parameters; values can be entered directly in the

light blue numbered boxes and this action will cause the blanking of all white numbered boxes.

With a simple click on the L'g toolbar button Performance data is calculated by the program and shown in
the white numbered boxes.

Alternatively a scrolling bar will appear by double clicking (using the left-side button of your mouse) on the
light blue numerical box in which, by changing the position of the cursor, it is possible to change the data of

the parameter selected. In this case the performance figures are updated dynamically;

If available for the selected unit, you can open a noise data window using the 30 toolbar button.

Click the =9 toolbar button to open the print window and see the preview of the calculations report.

With a simple click of toolbar button @,you can return to the selection window in order to select a new
model or a different family unit or in order to perform the summer operating mode calculations of a heat

pump of which the “winter” performance has already been calculated]
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FREE-COOLING CALCULATION

this procedure is not valid for BREF, ISAF and ISCF series, which are described in the following sections:
B[]

o =

Chiller ARAF0182A

WORKING CONDITIONS

Inlet weater temperature 13 &

Mg
Evapor. outlet water 1.3
ater An 5080 Ih 5,05 mh 224 iz
Dutside air temperature 5 5
Glycol percentage 20 =
Uit i i T 4,44 s [15000 it
Mixture freezing temp. o HE

Free cooling capacity 29,2 K 25150 kcalh

Thiz indicates the unit air wolume flow rate, exprezsed in cubic meters per second, calculated for the “'summer’’ mode, with the comprezsor(z) on; thiz walue cannot
modified on this screen

U=er

This screen is only displayed if a Free Cooling unit has been selected and if the relevant button was pressed

in the chiller calculation window. It enables:

It is possible to choose either default or modified function parameters; values can be entered directly in the
light blue numbered boxes. Alternatively a scrolling bar will appear by double clicking (using the left-side
button of your mouse) on the light blue numerical box in which, by changing the position of the cursor, it is
possible to change the data of the parameter selected. In both cases the performance figures are updated

dynamically;

Click the = toolbar button to open the print window and see the preview of the complete calculation

report
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UNIT WITH DIFFERENT CALCULATION MODE: BREC/F and
BCWC units

CALCULATION OF THE NOMINAL COOLING CAPACITY

In the principal display it is possible to select the units and their configurations. In this way, it is possible to
select:
A. Type of glycol with which to carry out the simulation:
a. Ethylene
b. Propylene
B. Selection of the operating parameters:
a. Outlet and inlet water temperature are known
b. Outlet water temperature and water flow are known
c. Inlet water temperature and water flow are known
C. High external temperature - High condensing temperature’ (*)
D. Economizer
E. Pumps group on board the unit:
a. 1pump
b. 1+1 pumps
F. Partial heat recovery
G. Fan(s) type selection:
a. Acousti-composite axial fans
b. Acousti-composite axial fans with EC motor
H. Options
a. Low ambient temperature
b. Water production at low temperature
[.  Version
a. Low noise

b. Ultra low noise

! This option is standard for BREC/F units, models 1602A, 1802A, 2202A, 2502A and 2802A
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@ ©

PERFORMANCES CALCULATION OF A UNIT
CHILLER AND HEAT PUMPS w
CHOICE OF UNIT SERIES CHOICE OF UNIT MODEL
ARRC: Chiller - moteevaporating units (43 -85 kW) | BREC1502A 365 kW A
BRA: Chillsr - air cooled condensation (300 - 730 kW) B BREC1802A 458 kW :
BREC: Chiller - air cooled condensation (300 - 730 kW) BRECZZ0ZA S18 kW =
BREF: Chiller - air cooled condenzation (300 - 730 KW} | BRECZ2502A S4T KW
BRWC: Chiller - water cooled condensation (330 -1204 kW) % BRECZE0ZA 666 kW ol
Unit voltage input Refrigerant =election
4000/ 3ph/50HZ+N R134a
KChuiDe of the evaporator water ghycol type Pum
Ethylenic ghycol b | D
|:| High condengling temperature
erzion Heat ry '
Low Noize v| D D EIIES
Options
| Standard w |

Fan(z) type =election

Acousti-composite axial fans

Acousti-composite axial fans
Acousti-composite axial fanz with EC motor

Selection of operating parameters
Water inlet and oulst temperatures ars known b |
Uzer v.3.46

Simulation of the BREC/F units, allows simulation of the operation in different conditions other than just
temperature and set-point, also thermal capacity.
A. Thermal load to dissipate
B. Cooling capacity of the unit
C. Maximum cooling capacity of the unit with the set conditions (air temperature, water and
glycol percentage)
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@ 'J. E] @

BREC 1802A

WORKING CONDITIONS

Required cooling capacity Altitude a.=.|.

Inlet water temperature o External static pressure

Qutlet water temperature Ewap. mixture freezing temp.

Fa
T

il

Water flow rate |58908,9 | I’h |1E|,1 |

External air temperature T

Glycol percentage

PERFORMANCE

A

Total cooling capacity kW G

M an cooling circuit capacity lows

Total abzorbed power 116,63 K

Tatal abzorbed cumnent 220 38 &

E.E.R. [Energy Efficiency Ratio] net / gross 3.43/3.74 o A

Water side pressure drop kP

Moize prezzure level at 10m in free-field conditions B1.1 dBiA)

v

Userv.346

The simulation calculates the operation at the requested cooling capacity. Therefore, the reported data
(electrical absorption, loss of load...) refers to this value.

If the requested cooling capacity is lower than the maximum value supplied by the unit in the set conditions,
operation will be at partial load. Included in the recorded data therefore, there is also the percentage time
based average of the compressors’ operation.
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BREC 1802A

WORKING CONDITIONS

Required cooling capacity 400 L Altitude a=.|.

Inlet water temperature o External static pressure IC' P

Cutlet water temperature Evap. mixture freezing temp.

=

(=)

+
(o]

VWater flow rate |ESEDS,E | I |19,1 |I.-"s

External air temperature T

Ghycol percentage

PERFORMANCE

-
Circuit 1 Circuit 2
ﬁVEl-aEIE .CDDFIHQ Cap*.ac'tP-Step [irc. 1] Average cooling capacity step [cire. 1] g
Caaling circult capacity [cire. 1) Cooling circuit capacity [circ. 2] K
Compressar 1 absorbed power 5344 i Compressor 2 absorbed power 53.44 R, B
Compressor 1 absorbed current 10481 |4 Campressor 2 absorbed current 10481 |4
Circuit 1 fans absorbed power ki Circuit 2 fans absorbed power .
Circuit 1 fanzs absorbed current A Circuit 2 fatiz abzorbed curent A
Air flow rate [cire. 1) 58406 reah A flow rate (i, 2] 52406 | g

¥

Uszer v.3.4.6

In the event of a request to calculate the characteristics of the unit while it is supplying the maximum cooling
capacity in nominal conditions, it is necessary to insert the maximum value and proceed with the calculation.
In the event a value above the maximum is inserted, the selection software generates an error message and
proposes the maximum value.

In the following examples simulations are considered for a BREC 1802A, in the conditions indicated, this unit
can supply a maximum 458kW, and with this value, if inserted as “target cooling capacity”, the calculation is
performed. If, however, a value of 500kW is inserted, a warning message is displayed and the software

proceeds with a calculation for 458kW (see following example).

If the required cooling capacity is lower than the maximum value supplied by the unit in the set conditions,
operation will be at partial load. Included in the recorded data therefore, there is also the operating
percentage of the compressors.

In the event the cooling capacity is lower than the maximum, it is therefore possible to decide selection of the
unit with the maximum power supplied, highlighting this last point, or selecting the required capacity,
highlighting energy efficiency.
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WORKI’, s CONDITIONS
Required cooling capacity 453 . plttudea = 1.
Inlet water temperature 120 T External gtatic pressure

Qutlet water temperature 7

Water flow rate 79E2 | s
External air temperature 0
Glycol percentage ICI =

Evap. miture freezing temp.

ES

Total cooling capacity

Max cooling circuit capacity 458 ket

Total abzorbed power

Tatal absorbed cument

E.E.R. [Energy Efficiency Ratio] net / gross
Wwiater side pressure drop

Maise pressure level at 10m in free-fisld conditions

PERFORMANCE

T

User v.3.4.6
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@ 10 &

BREC 1802A

WNRKTNG CONDITIONS

Required cooling capacity 500 Altitude a.2.1.

Inlet water temperature External static pressure
i RS 175 ?
[

Outlet water temperature

:
Water flow rate Ith s
External air temperature P

Ewvap. mixture freezing temp.

Glycol percentage

Required cooling capacity too high for this model

Total cooling capacity

Max cooling circuit capacity

Total absorbed power ol
Tatal absorbed curent

E.E.R. [Erergy Efficiency Ratio] net / gross K A

kPa
dB[a)

“whater side pressure drop

Maoise pressure level at 10m in free-field conditions

]

il

Userv.3.46

The same considerations are also valid for simulation of the BCWC unit (water cooled water chillers

with “Oil free” centrifugal compressors).

The simulation calculates operation at the required cooling capacity. Therefore, the recorded data (electrical

absorption, load loss...) refer to these values.
The display shows the percentage of the compressor/s capacity.
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Chiller BCWC1250A

Refrigerant R124a
WORKING CONDITIONS

Evapor. outlet water temp. e Evapor. inlet water temper. =
7.0 12,0 ©
Cond. inlet water temperature 30,0 W Cond. outlet water temperature 35,0 H
e
Ewvaporator ghveol percentage Yo Ewvap. mixture freezing temp. =
e
Condensz. ghycol percentage % Cond. mixture freezing temper. =
C
= 2:-
Fouling Factor - Condenser 0,043 (mF*C) 4 KW Fouling Factor - Evaporator 0,042 e C kS
Evaporator water flow rate |2'I =240,3 | Ih |21 3,34 | mth (59,817 | s

Condenser water flow rate |25?219-6 | v [257.22 | mh |_"'1-45U | iz

PERFORMANCE / FEATU'IES

Cooling capacity kWi . kecalh
Compr. electr. abs. (400V/3phiS0HZ) kv J"l

Condenzer exchanged heat 148408 | KWW
E.E.R. (Energy Efficient Ratio} KON

Evap. water side preszure drop 28,00 kPa w.C. meters

Condenser water side pressure drop 2,82 w.c. meters

% Cooling capacity

User v.3.4.6

If the required cooling capacity is lower than the maximum value supplied by the unit in the set conditions,
operation will be at partial load. Included in the recorded data therefore, there is also the operating
percentage of the compressors.

In the event the cooling capacity is lower than the maximum it is therefore possible to decide selection of the
unit with the maximum power supplied, highlighting this last point, or selecting the required capacity,
highlighting energy efficiency.
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Refrigerant
Evapor. outlet water temp. “E Evapor. inlet water temper.
Cond. inlet water temperature N Cond. cutlet water temperature

Chiller BCWC1250A

Ewaporator ghycol percentage Yo Evap. mixture freezing temp.

Condens. glycol percentage D % Cond. mixture freezing temper.
Fouling Facter - Condenser ('TF:C” KW Fouling Facter - Evaporator

Evaporator water flow rate |21534U-3 | i |215.34 | nh 58,817 ||J'3
257,22 | i |T1,4E-E| | s

2572196 |

Condenser water flow rate

Cooling capacity 600,00 KV

1507
s a

Compr. electr. abs.
Condenzer exchanged heat
E.E.R. (Energy Efficient Ratio)

Evap. water side prezzure drop

Condenser water side pressure drop

% Cooling capacity

User v.3.4.6
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CALCULATION OF THE COOLING CAPACITY AT PARTIAL LOAD

Starting with the version 3.4.6, the Unicalc software allows calculation of the performance of some units in

different conditions of cooling capacity as required.

This possibility can be used to calculate the performance conditions at partial load.

It is necessary to underline that the performances must be calculated with constant water flow rate, thereby

using the same real operating conditions.

In the principal display it is therefore necessary to select the corresponding option (“water outlet temperature

and water cooling flow rate are known”).

@ 9

B(=1Ed

PERFORMANCES CALCULATION OF A UNIT

CHILLER AND HEAT PUMPS

]

CHOICE OF UNIT SERIES

ARRC: Chiller - motosvaporating unitz
BRA: Chiller - air cooled condenzation

BREC: Chiller - air cooled condensation
BREF: Chiller - air coeled condenzation
BRWC: Chiller - water cooled condenzation

(43 - 96 kW) A
(300 - 730 kW) 0
(300 - 730 kW)
(300 -730 K i
(330 - 1204 KW) b

Unit voltage input

Choice of the evaporator water glycol type

| Ethvlenic ghycol

ol

Verzion

| Low Moize

9

Options

Refrigerant selection

Pumps

O

Heat recovery

O

|Etandar:|

Faniz) type zelection

| Acousti-composite axial fanz

Selection of operating parameters

VWater inlet and oulst temperatures are known

User v.3.4.6

Water inlet and oulet temperatures are known
Water inlet temperature and water cooling flow rate are known

CHOICE OF UNIT MODEL

BREC1E024 385 KV
BREC22024  S13 KW

BREC2S02A S
BREC23024 888 KW

-~

€

|:| High condenging temperaturs

|:| Economizer

In this way it is possible to calculate the performance at any desired load condition.

Included in the recorded data therefore, there is also the percentage time based average of the operation of

the compressors.
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BREC 1802A

WORKIN ;i CONDITIONS

Reguired cooling capacity k Altitude a.s.1.
Inlet water temperature o External static pressure

Outlet water temperature m o Evap. mixture freezing temp. 0

Water flow rate |?834D | Ih |21 | ||

Fa
B

1T

External air temperature T
Ghycol percentage IZI o

PERFORMAMNCE

E E.R. [Energy Efficiency Ratio] net / grozs 3.45/3.79 Kk -

Water zside pressure diop FES

MNaise preszure level at 10m in free-field conditions B1.1 dR)]

Sl Circuit 2

s Rl T e % Awerage cooling capacity step [cire, 1) o

Caoling circuit capacity [circ. 1] 187,50 (At Cooling circuit capacity [cire, 2] 18760 .

Compressar 1 sbsorbed power 4342 (A% Compressor 2 absorbed power 4542 .

Compressor 1 absorbed curent 10305 |, Compressor 2 absorbed cument 103,06 |4

Circuit 1 fans absorbed power 487 o o

o e L ki Circuit 2 fans absorbed power 487 Lt
Userv.346

The same considerations are also valid for the simulation of the BCWC unit.
It is necessary to underline that the performances must be calculated with constant water flow rate, thereby

using the same real operating conditions both for the condenser and the evaporator.

In the principal display it is therefore necessary to select the corresponding option (“water outlet temperature
and water cooling flow rate are known for the evaporator” and “water inlet temperature and water cooling

flow rate are known for the condenser”).
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Selection of operating parameters

Water outlet temperature and water cocling flow rate are known

Selection of water cooled condenser operating parameters

|Water inlet temperature and water cooling flow rate are known w |

Userv.3.46

Chiller BCWC1250A

Refrigerant R134a
WORKING CONDITIONS

Evapor. outlet water temp. i Evapor. inlet water temper. i
Cond. inlet water temperature o Cond. cutlet water temperature :c
Ewaporator ghycol percentage D Yo Evap. mixture freezing temp. I:l i
Condens. glycol percentage D % Cond. mixture freezing temper. D =
2:

Fouling Factor - Condenser (m=*C)J kW Fouling Factor - Evaporator
Evaporator water flow rate |213UUU.D | Ih |213.UU | i |59.157 | Us

Condenser water flow rate |25TE|E|D,E| | I'h |25T,DIJ | mh |T1|359 | 3

PERFORMANCE / FEATURES

Cooling capacity KV,
Compr. electr. abs. {400V/13phiS0HzZ) KW

Condenzer exchanged heat

E.E.R. (Energy Efficient Ratio)

Ewvap. water side preszure drop 27,63 kPa

Condenser water side pressure drop 28,76 kPa

% Cooling capacity 46,3 o
User v.3.4.6
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CALCULATION OF THE COOLING CAPACITY IN FREE-COOLING

Starting with the version 3.4.6 the Unicalc selection software allows the calculation of the cooling capacity for
units supplied with a free-cooling system in all states of operation.

A. Mechanical cooling

B. Mixed Free-cooling

C. Total free-cooling

For the selection in mechanical cooling the same considerations are valid as for the air cooled unit, while for
the performance calculation of systems with free-cooling activated it is necessary to follow the example
below.

It is first necessary to underline that the performances must be calculated with constant water flow rate,

thereby using the same real operating conditions.

In the principal display it is therefore necessary to select the corresponding option (“water outlet temperature

and water cooling flow rate are known”).

@ 9

PERFORMANCES CALCULATION OF A UNIT

CHILLER AND HEAT PUMPS -
CHOICE OF UNIT SERIES CHOICE OF UNMT MODEL
ARRC: Chiller - moteevaporating unitz (43 - 96 KW} Y BREF18024 400 kW FAl
BRA: Chiller - air cooled condenzation (300 - 730 kW) D | BREF18024 431 kW _
BREC. Chiller - air cooled condenzation (300 - 730 kW) -
BREF: Chiller - air cooled conden=sation (300 - 730 kW) - BREF25024 580 KW
BRWC: Chiller - water cooled condensation (330 - 1204 kW) ¥ BREFZ80ZA G55 kW |
Unit voltage input Refrigerant zelection
Choice of the evaporator water ghycol type Pumps
| Ethylenic ghycol b4 | |:|
|:| High condenzing temperature
Verzion Heat recovery .
|Lc1'.-.I Noize v| ] L1 Economiser
Fan(z) type selection
Acousti-composite axial fanz W

Selection of operating paramsters

Water outlet temperature and water cooling flow rate are known w

Water inlet and oulet temperatures are known
Water inlet temperature and water cooling flow rate are known
- 0 e e pe e d - o0 0 - - 0

Uszer v.3.4.6
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For selection in mechanical cooling the same considerations are valid as for the air cooled units with the
difference that the nominal starting conditions are different.

In fact, a general design policy for data centres, with the aim of reducing energy consumption, is that of
optimizing available resources, increasing the cooling capacity in free-cooling the chillers supplied with this

system are defined with cooled water temperature above the “classic” 7°C.

For this reason, the technical data relative to the chillers supplied with free-cooling are declared with
an inlet and outlet water temperature, of not more than 12/7°C, but rather 15/10°C.
With the exception of this difference, the simulation is carried out in accordance with the same method.

N.B. In the simulation display the temperature is recorded at which the unit reaches total free-cooling

(complete shutdown of the compressors).

@ 'J‘ E @

BREF 2202A

Required cooling capacity K Altitude a.&.1. EI =
Inlst water temperature o External static pressure D Pa
Outlet water temperature T Evap. mixture freezing temp. a6 o

Water flow rate |1|:|224|:| | Ith |2EL4

External air temperature m o
Ghycol percentage E o

Ifs

PERFORMANCE

Cooling circuit capacity Free-cooling capacity 25

Total cooling capacity kW = 557 ki i D K
Maw cooling circut capacity 557 At

Total abzorbed powwer 165,63 kwd

Total abzorbed current 274,92 &

E.E.R. [Energy Efficiency Ratio] net / grogs 3.ATIIER Kl Ak

Water zide pressure diop kPa

Muoize prezsure level at 10m in free-field conditionz

External air temperature for takal FC

User v.3.4.6

38



UNICALC 3.5 REV 1
USER MANUAL

Inserting the external air temperature values lower than the nominal it is possible to simulate the operation of

the chillers according to the different conditions.

In the event of the air temperature possibly being lower by 2°C of the return temperature of the chilled water,
free-cooling is activated and both capacities (part of the cooling provided by the compressors and part

provided by the free-cooling circuit) can be calculated.

@ 'J‘ E] @

BREF 2202A
Required cooling capacity 557.4 Kl Altitude a.s.1. o

Inlet water temperature

o External static pressure II' Ex

Outlet water temperature 10,0 . Evap. mixture freezing temp.

—
o
[

C T
'l"
Vater flow rate |1D224D | I'h |28,4 |I.-’s
External air temperature o0
Ghycol percentage =

PERFORMANCE

2 e : 5 g ~
Cooling circuit capacity Free-cooling capacity M

— =

Total cooling capacity k' = 12 k + 234 K

k&% cooling circuit capacity 282 A

Tatal abzorbed power Ea1A .

Tatal abzorbed current 111,95 A

E E.R. [Energy Efficiency Ratia] net / gross a1811.91 KA

“water side pressure drop kPa

Moize pressure level at 10m in free-field conditions dBlA)

External air temperature for tatal FC T

Userv.3.4.6

Also for the methods of operation in free-cooling the software calculates the different operating conditions for
the unit.

During these methods (mixed free-cooling) the air flow rate, and therefore the speed of the fans is limited by
the minimum admissible condensation temperature for the cooling circuit. Therefore, as much as possible,

the unit, tends to use only one cooling circuit in order to “free” the free-cooling exchangers from such limits.
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Circuit 1 Circuit 2 OFF -
Average cooling capacity step [cir. 1) a0 % Awerage cooling capacity step [circ. 1)

Cooling circuit capacity [cire. 1) 262,30

Caaling circuit capacity (i, 2]

K o
K
Compressor 1 absorbed power 45,80 k! Compressor 2 absorbed power EI "
Campressor 1 absorbed current B Compressor 2 absorbed curent EI 4
Circwit 1 fans absorbed power 3 Circuit 2 fans absorbed power "
Circwit 1 fans absorbed current & Circuit 2 fans absorbed cument 1279 |y
Air flow rate [oirz, 1] 41135 L A il b Cmiem 1 b’
Uzerv.3 46 J

In the event, the external temperature is sufficiently low, the complete thermal load is dissipated by the free-

cooling circuit.

BREF 2202A

WORKING CONDITIONS
4

Required cooling capacity Altitude a.z 1. IZI”"
Inlet water temperature External static pressure II' Fa
Qutlet water temperature Evap. mixture freezing temp. o

Water flow rate

External air temperature

Glycol percentage

PERFORMANCE

Cooling circuit capacity Free-cooling capacity 25

58 |k

[ 23]
2]
=]
=
-3
1l
W‘
+

Total cooling capacity

b aw coaling circuit capacity ICI At

b aw Free-cooling capacity SEg At

Tatal abzorbed power 25,08 kg
Tatal abzarbed current 24,1 A
E.E.R. [Energy Efficiency Ratio] net # gross s KA
W ater side pressure drop kPa

Moize pressure level at 10m in free-field conditions A
Estermal air temperature for tatal FC or

Userv.3.46
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UNIT WITH PARTICULAR CALCULATION MODE: ISAC/H/F and

ISCC/F/H units

CALCULATION OF THE NOMINAL COOLING CAPACITY

In the principal display it is possible to select the units and their configurations. In this way, it is possible to

select:
J.  Type of glycol with which to carry out the simulation:
a. Ethylene
b. Propylene
K. Selection of the operating parameters:
a. Outlet and inlet water temperature are known
b. Outlet water temperature and water flow are known
c. Inlet water temperature and water flow are known
L. Pumps group on board the unit:
a. 1pump
b. 1+1 pumps

@ ©

PERFORMANCE CALCULATION OF A UNIT

CHILLER AND HEAT PUMPS j

CHOICE OF UNIT SERIES CHOICE OF UNIT MODEL
ISAC Modulating air-cooled chillers - axial fans (47 - 112 kW) ISACOS21A S8 KW
I12AF Medulating free-coeling chillers - axial fans (35 - 113 KW} ISACOS21A 88 KW
13AH Modulating airfwater heat pumps - axial fans (54 - 128 KW)
ISCC Modulating air-cooled chillers - radial fanz (47 - 112 KW)
ISCF Medulating free-coeling chillers - radial fans (35 - 118 kW) B’
Unit voltage input Refrigerant zelection
Choice of the evaporator water glycol type Pumps
|Ethy|5nic ghycaol ﬂ O 1 Standard pump 87

Selection of operating parameters

“Water inlet and oulet temperatures are known j a

UNIFLAIR S.p.A. - UNICALC 3.5.0_User
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Simulation of the ISA* and ISC* units, allows simulation of the operation in different conditions other than just
temperature and set-point, also thermal capacity.

D. Thermal load to dissipate (not enable for full load calculation)

E. Cooling capacity of the unit

FEIEEE R410A Chiller 1SAC1221A
E e |Axia| Fans | Without heat recovery

@

WORKING CONDITIONS

Outlet water temp. l‘m—‘_ c Inlet water temperature 12.0 C
Ghycol percentage Ig— o Ewap. mixture freezing temp. 17 G i
Atitude a.2.1 b m

Qutzide air temperature 35,0 2

External static pressure 0 Pa

Water flow rate |'|9533-3 |19-5 refh 15-51 Iz

Required cocling capacity » 5 KW

PERFORMANCE / FEATUrES

Total cooling capacity W Ly e "M Kealh
Compr. electr. abs. (400W/3ph=N/S0Hz) ’MT K 1604— A

Fan{s} electr. abs. (230w ph/SOHz) |1.07 K IEB— A :

Total electrical power absorbed 35,90 K W A

E.E.R. (Energy Efficient Ratic) 3.19 o EN o
Water side pressure drop 820 kPa W N

Water gide avalaible prezsure 183,7 kPa 17,20 e i

;

Compressor/compressor frequency (compr. 1 -2} N

.

0 rpe on

Cocling capacity (compr. 1 -2} 73,50 K 5320022 Kcalh 141.14 K ]353??.59 Kealh
Compr. electr. abs (compr. 1 - 2): 22,25 KW 35,0 A ]12.59 ki |2E-.t!‘r A

EENRERRER

UNIFLAIR S.p.A. - UNICALC 3.5.0_User

CALCULATION OF THE COOLING CAPACITY AT PARTIAL LOAD

Starting with the version 3.4.6, the Unicalc software allows calculation of the performance of some units in
different conditions of cooling capacity as required.

This possibility can be used to calculate the performance conditions at partial load.

It is necessary to underline that the performances must be calculated with constant water flow rate, thereby

using the same real operating conditions.

In the principal display it is therefore necessary to select the corresponding option (“water outlet temperature

and water cooling flow rate are known”).
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e o

PERFORMANCE CALCULATION OF A UNIT

CHILLER AND HEAT PUNMPS j

CHOICE OF UNIT SERIES CHOICE OF UNIT MODEL
ISAC Modulating air-cooled chillers - axial fans 47 - 112 kW) Y .ISAEDGZ'IA 58 KW
ISAF Modulating free-cooling chillers - axial fans (35-118KW) | ISACDS214 85 KW
I24H Modulating air/water heat pumps - axial fanzs (54-128 —=

IZCC Modulating air-cooled chillers - radial fans (47 - 112

I5CF Modulating free-cooling chillers - radial fanz (35 - 118 kW) b,

Unit voltage input Refrigerant selection

Choice of the evaporator water glycol type Pumps:

|Ethylsnic giycol j W |1 Standard pump j

Selsction of operating paramsters

Water inlet and oculet temperatures are known -

Vater inlet and oulet temperatures are known
Viater inlet temperature and water cooling flow rate are known

Water outlet temperature and water cooling flow rate are known

UNIFLAIR S.p.A, - UNICALC 3.5.0_User

In this way it is possible to calculate the performance at any desired load condition.

The simulation calculates the operation at the requested cooling capacity. Therefore, the reported data
(electrical absorption, loss of load...) refers to this value.

If the requested cooling capacity is lower than the maximum value supplied by the unit in the set conditions,

operation will be at partial load.
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®
o 1 g

Refrigerant |R41|JA Chiller ISAC1221A
Fane IAxiaI Fans Without heat recovery

WORKING CONDITIONS

Inlet water temperature

Ewap. mixture freezing temp. I: C i

Qutlet water temp.

Ghycol percentage

S

Altitudes a2l

Qutzide air temperature 5, = 6

11T

External ztatic prezsure

19,83 i

508 iz

Water flow rate 188333 Uh

Required cooling capacity

PERFORM. \NCE / FEATURES

Total cooling capacity |1 14,50 KV IBS4E-IJ.1 T Kcalh
Campr. electr. abs. (400V/3ph+N/S0Hz) 34,81 K IGEI.4 A
L]

Fan(z) electr. abs. (230%/M1ph/S0Hz) I'I.EIT K IE-.B A

Total electrical power abzorbed 35,88 K I&E.Z s

E.E.R. (Energy Efficient Ratio} I3,1 9 KWIKW total 3.29 KWK compr.

Water side pressure drop |92.D kPa 938 Ww.C. meters

Water side avalaible pressure |163,? kPa |1 7,20 G s

Compres=zor/comprez=or frequency (compr. 1 - 2) ION IBU rps ICIN

Cocling capacity (compr. 1 - 2) |?3,41 K |631 1200  Kealh |41 09 K |35-332.1 7 Kealh

Compr. electr. abs.(compr. 1 - 2): 2223 W |34,9 A |12,5s KW |25.4 A
UNIFLAIR §.p.A. - UNICALC 3.5.0_User A
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o 7 8

|R41 0A

Refrigerant

Chiller

e IAxiaIFans

Qutlet water temp.

Glycol percentage
Altitude a.2.1
Qutzide air temperature

External static pressure

T

ISAC1221A

WORKING CONDITIONS

3 C

Pa

Water flow rate 188333

Required cooling capacity

Total cooling capacity
Compr. electr. abs.

Fan(z} electr. abs.

Total lectrical power abzorbed
E.E.R. (Energy Efficient Ratio}
Vater zide pressure drop

Water =ide avalaible pressure

Compreszoricompressor frequency (compr. 1 - 2)
Cooling capacity (compr. 1 -2)

Compr. electr. abz (compr. 1 -2}

18,82 nith

50,0 kW

,509 s

Inlet water temperature

Evap. mixture freezing temp.

PERFORM: NCE / FEATUP, S

|1ES.4 kPa

ION
|E.n.nu W
|1u,39 K

IEID,O'D KW ’-
(400V/3ph+N/SOHZ) [10.38  kw
@30viphisoHz) [1.07 ki
1146 | kW
e KWK total
524 kPa

> S
|42991 &1 Kealh
|1 =7 A

Without heat recovery

|42991 81 Kealh

15.F A
L]
5.8 A
|21.6 A
4,81 KWWEWV compr,
E w.C. meters

OFF
|u.uu oA |u.nu Kealih
|u.uu K |u.u A

UNIFLAIR S.p.A. - UNICALC 3.5.0_User
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t |
Refrigerant |R41DA Chiller I1SAC1221A
Fanz IAxiaI Fans Without heat recovery

WORKING CONDITIONS

Inlet water temperature

0 B 9.2 :
Iu— o, Evap. mixture freezing temp. I— o
Afitude a.5.1. P~ m
IE‘:,EI—
IU—

Outlet water temp.

Ghycol percentage

Outzide air temperature 5 S

External static pregsure

Water flow rate 198333 4 I‘IB.SS mih IE,E—DB I

Required cooling capacity 50,0 KW

PERFORMANCE / FEATURES

Total cooling capacity I&D,{H} kW |42991 A1 Kealh
Campr. electr. abs. (400V/3ph+MN/S0HZ) (10,39 ] |1 57 A
IE-,B A I

Fan{z) electr. abs. {230V phisoHz) |1.07 KW

Total electrical power absorbed 11,45 KW IT A

E.E.R. (Energy Efficient Ratio} 4 36 KWKV total 431 KWK compr.
Water side pressure drop IF kPa 542 e =

Water side avalaicle preszure |163.4 kPa I1 [OEN

Compressor/cempres=or frequency (compr. 1 -2} IDN 53 r;.i; OFF

Cooling capacity (compr. 1 - 2} |5u,uu K |42991 61 Kealh Iu.uu KW |u.uu Kealh

Compr. electr. abs.(compr. 1 - 2); 10,39 o 187 A |n,nn KW |n,n A
UNIFLAIR S.p.A. - UNICALC 3.5.0_User Y.
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OTHER PROGRAM FUNCTIONS

CALCULATION REPORT

@ Back e-mail

8] =

f JUNIFLAIR

WATER CHILLER. UHIT

CHler model:
Refrigera nt:

Ourtside i rtem prtie

Eva por. i et watertem par.

Eva por. outlet watertemp

Eva porator water flonw rate

Eva porator water flow mbe

Eva poratorglool prroentage

Evap. mrixture freesing tem p
Altitud=a. Ls.

Extarra lstatic premune

Frescoo i rgi net watertem peratine
Freecool rg cutdde ai rtem peaturs

[aparoizza |

R407C

(")
(")
(")
(LR
[us)
%)

(")
m}

(ta)
(")
(")

350
12,0
7.0
a0a0
2,74
20
o0
a

a
150

5,0

Cooling camaty

Cooling oa maty

Tota lelectrica | powera boorbed
Com pr.a bs. pove ril 4000 73 ph50H= )
Com pr.a bs.ourr. {400W 73 ph'50H= )
Fars)abs. power(Textl)
Fars)ab.oumr. (Textl)

E.E.R. Gros erergy effident mtio
E.E.R. llat erergy affidert mtic
Airflow mte

Airflow mte

Eva p. waterside ava i ble presue
Eva p. waterside ava i ble preure
Eva p. watersde presumre drop

Eva p. watzrsde presumre drop
Frescool rg camaty
Frescool g camaty

Equiv. Lpat 10minfres field condit.

(L] 42,6
thoalfh) 36700
(L] 14,52
(L] 13,48
(5] 2rn
(L] 1.4
(Y] 543
RN 3,16
LRI 2,4
im3Shy 16000
imiis) 444
ikFa) 18
iwea. 19,2
ikta) =
e, 2.8
(L] =2
(hoalfh) 25150
dB(A) 51,0

%l The user can export the report data as an HTML (internet) or TXT (text) file.

The user can print the report data.

In order to return to the main calculation window is necessary to use the pop up menu “BACK”
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NOISE DATA WINDOW

=

BEx

=

PRECISION CHILLED WATER AIR CONDITIONER

Uzer

Air conditioner SDC02508
G3Hz | 128Hz | #50Hz | 500Hz |1000Hz | 2000H= | 4000Hz | 8000H=z
Sound presz. level st 2m in free field cond. (low =p.) [dB-Lin] 511 468 41 383 34 283 23.8
Sound press, level at 2m in free field cond. (high =p.) [dB-Lin] 531 516 45.2 431 40,3 74 32
Equival, sound pressure level at 2 m diskance in free field conditions, ak min, speed 39,8 dBiA)
Equival, sound pressure level at 2 m diskance in free field conditions, at max, speed 44,5 dB(A)
G0 G0

E 50 + 50

o

o,

T 40 T - 40

o

€30 - - = 30

@ Minimurm fan speed

& ;

=20 H | | L | L 20 [ Mesimum fan speed

i

210 + - - - - - 10

0 ]
B3 125 250 A00 1000 2000 4000 a0o0
Certral octave band frequencies [Hz)
[ fGraph 3D

This can be accessed only from the other program functions window and is used to:

1. display a table with the free field sound spectrum(s) of the chosen unit (SPL distribution in dB at the

various emission frequencies);

indicate the equivalent free-field sound pressure level(s) in dBA for the selected unit;

display a graph of the free-field sound spectrum(s) for the selected unit (SPL distribution in dB at the

various emission frequencies). The graph can be shown in 3D by clicking on the relevant button.
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Z BE)

PRECISION CHILLED WATER AIR CONDITIONER

Air conditioner SDC0250B
G3Hz | 128Hz | #50Hz | 500Hz |1000Hz | 2000H= | 4000Hz | 8000H=z
Sound presz. level st 2m in free field cond. (low =p.) [dB-Lin] 511 468 41 383 34 283 23.8
Sound press, level at 2m in free field cond. (high =p.) [dB-Lin] 531 516 45.2 431 40,3 74 32
Equival, sound pressure level at 2 m diskance in free field conditions, ak min, speed 39,8 dBiA)
Equival, sound pressure level at 2 m diskance in free field conditions, at max, speed 44,5 dB(A)

Minimurm fan speed
B =imum fan speed

Uzer

The graph can also be rotated: hold down the Ctrl button on the computer and the left mouse button and
move the mouse to turn the graph; for units with no available sound spectrum data this window is smaller
and contains no

Click the = toolbar button to print the screen.
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ENERGY PERFORMANCE CALCULATION

With the 3.5.1 version of Unicalc, it is now possible to simulate the energy performance of computer room air
conditioning units and BREC/F large chillers.
In this way it is possible to compare different technical solutions and / or configurations.

It is possible to select this function on the main menu of the first screen:
A. Computer room air conditioning units range

B. Large chiller range

EBX

<L [7JUNIFLAIR
B ]

UNICALC 3.5.1

Contacts  Profilo |

File Options eElabEhNE
Cloze Contral

Aquafiair: Technical Cooling

Close Control Energy Performance

Technical Cooling Energy Performance

CALCULATION SOFTWARE OF THE PRECISION AIR CONDITIONERS, CHILLERS AND HEAT PUMPS

Thiz seftware, which deals with the calculation of the perfermance of precizien air conditioners, chiller and heat pumps, iz the exclusive property of UNIFLAIR
S.p.A.. di CONSELVE (FD).

UNIFLAIR S.p.A grants the uze of thiz package to perzonz or companies for commercial purpogez. The uzer haz no rightz of pozzesszion of the package, nor
has the right to copy or modify the =oftware or the rezultz of the calculation. The user iz held legalty rezponszible for any violation of these conditions or any of
the laws relating to commercial zecrets.

UNIFLAIR S.p.A. - UNICALC 3.5.1_User
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SINGLE UNIT CALCULATION

It is possible to calculate the yearly energy consumption for a specific unit / configuration.
On the INPUT 1/2 screen it is possible to select the units (series, models, filters...) and the site operating
configuration (number of operating units / stand-by units, required cooling capacity...).

INPUT 1/2 |I|Hpu'|' 2/2

[JComparison between two machines Single machine return main menu
1*machine

Choice of operation Unit voltage input 400V f3ph! S0hz (& Air pattern Downflow W

| Chilled Yéater Units v

All fanz v|

Fanis) type selection

Choice of unit series

SDCC/3UCC:Forward curved centrifugal fans -~ Choice of unit model

SDCWVISUCY: E.C. - Backward curved centrifugal motorfans
Leonardo Evelution TOCR/TUCR: Backward curved centrifugal moterfans =
Leonarde Evelution TOCWVITUCW: E.C. - Backward curved centrifugal motorfans
Leonardo WMax TODCR/TUCR: Backward curved centrifugal motorfans

£

Air filter

Machines number []EUS filter

Active machines number

Required =enzible cooling capacity KWy

]

UNIFLAIR S.p.A. - UNICALC 3.5.1_Us=er

By inserting the required capacity and the number of operating units it is possible to simulate part load
conditions or load sharing conditions.

On the INPUT 2/2 screen it is possible to select the climatic profile for the site location and the energy cost

per kWh (A).

If there isn’t a climatic profile which reflects the site conditions, it is possible to insert a new one (B).
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Continent State City
AFRICA Germany ~ Trieste ~
AMERICA, Greece =2 Udine =3
AL Hungary \venezia ___________________[&
EUROPE lceland B “Werona >
OCEAMNLA Irland
I:I ! Insert a New Climatic Profile e
1 £ Modify/Delate Existent Climatic
Cost of energy kW g
Profile
Climatic Profile
104
&
.
% 4 [ I
L
all L0
slalalilaslslylelunlizlistizlielarlaslaslarlaelsrlaa laslarlse lar ez las lavlap i s

External Air Temperaturs®C

Dry bulk temperature I:l

Relative humidity I:I Y Ewvap. mixture freezing temp. I:I 5
Wet bulb temperaturs I:I

External static pressurs I:I Pa

Altitude a.s.1. I:l m

@ Calculate

UNIFLAIR S.p.A. - UNICALC 3.5.1_User

Once the installation features has been set, it is possible to insert the operating conditions for the units, such

as the dry and web bulb temperatures, the external static pressure and so on...
When carrying out a chiller simulation it is necessary to insert the data specific to a chiller such as the chilled

water temperature, the glycol percentage, the nominal water flow, etc.

Outlet water temp. l:l C Altitude a.2.1. l:l m
Water flow rate l:l mih  External static pressure l:l Pa
Glycol percentage l:l %%
Evap. mixturs freszing temp. l:l C
@ Calculate
UNIFLAIR S.p.A. - UNICALC 3.5.1_User

One the input section is complete, click on the “calculate” button, a bar will appear which indicates the

calculation process.
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Evap. mixture freezing temp.

E

REPORTS

The results are spread over 4 screens which can be selected by the tabs at the top of the screen.

pre—
-

=1

Fanis)

Selected options

Annual Energy Co=st Conzumpticn
Annual total absorbed power
Annual E.E.R. (Energy Efficiency Ratio}

Percentage of mechanical operation

Acousti-composite axial fans

Economiser

W
100 %

OUTPUT 15 JouTPUT 2/5 | OUTPUT 4/5 | OUTPUT 515
|
City Wenezia Print Global Report
] with tables
[ with charts
Unit model BREC22024
Refrigerant R134a

@ ‘ Hew Calculation

UNIFLAIR S.p.A. - UNICALC 3.5.1_User

e Screen 1: summary data

e Screen 2: detailed breakdown

e Screen 3: chart showing the annual energy consumption

e Screen 4: chart showing the annual energy cost
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UNIT COMPARISON

In the event of a direct comparison between two different units / configurations, these screens also show the
difference in energy consumption and energy cost.

In the example below a comparison between a free-cooling chiller and a standard on is shown.

In the main screen the energy saving is reported as well as the summary data for the units, while the other
screen show the detailed data and charts.

OUTPUT 2/5 | QUTPUT 3/5 | OUTPUT 45 | QUTPUT 5."5:

City [Frankfurt | Print Global Report
Comparison
[ with tables

Cost saved |9513 | Efpear ;

I [ with charts
Energy saved | 79276 | W hApear
Unit model BREC1602A BREF16024
Refrigerant R134a R134a
Fan(s) Acousti-composite axial fans Acousti-composite axial fans
Selected options - Low external temperature
Annual Energy Cost Conzumption 527846 KWWh 432815 Kvh
Annual total absorbed power 431, kWh Kvh
Annual EER. (Energy Efficiency Ratio) &1 KRN E A
Percentage of mechanical operation 100 % %
Percentage of mixed operation 33 o,
Percentage of fres-cooling ospration %

@ ‘ Mew Calculation @

UNIFLAIR S.p.A. - UNICALC 3.5.1_User
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OUTRUT 1/5 | OUTRUT 25 | OUTRUT 35|/ OUTPUT 45 ouTPUT 615 | ouTPUT 175 | QUTPUT 2:5 | OUTPUT 375 | QUTPUT 4/5 [ OUTRUT &6 1
BREC1602A BREF1602A BREC1602A-BREF1602A
Annual Energy Consumption Total Energy Cost Total
40000 S o
35000
500
30000 -
000 -4 I mm
_ 25000 L
£ ast0 iy
£ 20000 a0
g BREC1B0ZA -~ L
15000 L W sReFis0zA o
B 2500 SERl
fooee BBl = BRECIE0ZA
5000 | 2000 2 B M BREF18024
0 - 1500 <+
SERLEERE PIEE] sl lelhithalishrhigllzalezrzelailzlashrly L
External Air Temperature'C 1000 1
oo 1l
. I
BREF1602A ELE 12 ¢l 7 ghakaghrhgizazgarodaredasnrhdsn
External Ak Temperature'C L
W Vechanical 25%
B vechanical 100 W iz
Fres-coolng 10%
UNFLAR Sp A - UNICALE 35.4_User UNFLAR $.p A - UNCALC 351_User

PRINT REPORT

It is possible to print a general overview or all of the detailed information by ticking the appropriate boxes.

LB

OUTPUT 1/5 | QUTPUT 2i5 | OUTPUT 45 | OUTPUT &5 |

City Yenezia Print Global Report
[ with tables
[ with charts

Unit model BREC2202A

Refrigerant R134a

Fanis) Acousti-composite axial fans

Selected options Economiser

Annual Energy Cost Consumption 13835 KWvh

Annual tetal absorbed power 5181825 KWh

Annual E.E.R. (Energy Efficiency Ratio) L

Percentage of mechanical operation 100 %

@ tov s o)

UNIFLAIR: S.p.A. - UNICALC 3.5.1_User
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At this stage it is possible to generate a print-out or, if a pdf printer is installed on your PC, the report can be

saved as a .pdf file.

g 2o
1712010
["JUNIFLAIR
| ENERGY PERFORMANCE
Unit mode! BREC15024 BREF18024
Refrigerant R134a R134a
Fan(z} Acousticomposite axial fans Acousti-composite axial
Selected optionz f-EEE'.'.' external temperature
Required cooling capacity 300w 300kW
Cost of energy 1 £ 1
WORKING CONDITIONS
Qutlet water temp. 10,0 10,0 G
Water flow rate 62811 62811 I'h
Ghycol percentage 30 30 %
Evap. mixture freezing temp. =161 =161 ’C
Altitude a.2.1. 0 0 m
External static prezsure 0 0 Pa
GLOBAL PERFORMANCE
Annual Energy Coest Consumption 418152 259545 £
Annual total abzorbed power 416152 288545 KW
Annual E.E.R. (Energy Efficiency Ratio) 6,3 13,0 KWW
Percentage of mechanical operation 100,0 398 % W
Pagine: |il1l1 ”H’ < 3
IUNIFLAIR S.pA - UNICALC 3.5.1_User
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Headquarters:
Uniflair S.p.A.

Viale della Tecnica, 2
35026 Conselve (Pd] ltaly
Tel. +39 049 5388211
Fax +39 049 5388212
info@uniflair.com
uniflair.com

Sede legale ed amministrativa /
Registered office & Administrative

Headguarters:

Viale della Tecnica 2,

35026 Conselve (PD] Italy

P.IVA 02160760282

CCILAA. diPD REA. 212586

del 21/04/1988 R.IN.02160760282
M. PDO04505

Cap. Soc. 19.550.000 iw.

Uniflair (Zhuhai) LTD
No.5 Chuang Ye West Road
Liangang Industry Park

Jin Wan District

Zhuhai 519045 CHINA PR.C.

Tel. +86 756 3386718
Fax +86 756 3386728
sales@uniflaircn.com

Uniflair India PVT.LTD.

2nd floor, Enterprise House
D-128-129, Okhla Industrial Area
Phase-1 New Delhi - 110 020 India
Tel. +91 1132434809

Fax +91 1146525388
sgagneja@uniflairco.in

Owned and directed by Schneider Electric SA

Diretta e coordinata da Schneider Electric SA

Uniflair policy is one of continuous technelogical innovation and the Company therefore reserves the right to amend any data
herein without prior notice. All nghts reserved reproduction inwhole or in part is prohibited.

Uniflair persegue una paolitica di costante innovazione tecnologica riservandosi il diritto di variare senza preavviso le
caratteristiche qui riportate. Tutl | dirith sono nservat. Vietata la riproduzione anche parziale.
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