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Introduction

UNILAB Coils User Manual

Software for the design and rating of finned heat
exchangers

aligned with version 8.0

MAIN FEATURES

COILS is a tool for the design and rating of finned pack heat exchangers in the following calculation modalities:
® Heating and Cooling of the air without any change of phase of the liquid, gas or refrigerantin the tubes
® Condensing and Direct Expansion of refrigerants with change of phase
® Steam

®  Pump evaporators with R717

Compressors and axial fans

In the Professional edition, COILS has an extensible archives of usable axial fans and compressors in the
Condensing and Direct Expansion calculation options. In this way it's very easy to carry out the design of
remote condensers and unit coolers.

Geometries

COILS has an extensible archive with more than 50 geometries, the most used in the air conditioning and
refrigeration industry.
It's possible to insert a new geometry with the following characteristics:

e Staggered and aligned tube
e Spiroidal or integral fins
® Tubes with different types of corrugation

®  Fins with different types of corrugation

Moreover, changing the correction factors of the geometry it's possible to obtain calculation results adherent to
the experimental data gained from a laboratory of measures.
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UNILAB is the only software house in Europe able to help an heat exchangers manufacturer in the obtaining of
the Eurovent certification for water coils with the aid of our software (HECOILS norm EN 1216 - see the Eurovent
website for more information). The adjustment of the correction factors has allowed a maximum deviation of the
values calculates from the experimental data of 5% for the thermal power and of 10% for the pressure drop air
side and tubes side, for the same geometry in different configurations and multiple conditions.

Calculation modalities

® |n the Verify modality the user can rate the power and the pressure drops knowing all the geometrical parameters of the
exchanger and the working conditions changing one or more input variables at the same time (for example: geometry, inlet
air temperature and humidity, fluid, fin thickness, fin type, tube type, fluid temperatures etc.)

® |nthe Design modality itis possible to insert the working conditions and the power required without knowing all the
geometrical parameters, obtaining a list of exchangers compatible with the initial conditions imposed

SYSTEM REQUIREMENTS

Suggested System Requirements

° Operating System Microsoft® Windows® 7 with Senice Pack 1, 8.1 or 10, 32 or 64 bits

Intel® Core 2 or AMD Athlon®; 1.5 GHz or faster processor

e 4 GB or more of RAM

e 2 GB or more of available hard-disk space for 32-bit operative system; 4 GB or more of available hard-disk space for
64-bit operative system

e Screen resolution 1366x 768 pixel recommended with 24-bit color, small characters and 512 MB or more of dedicated
VRAM

® Internet connection and registration are necessary for required software activation, validation of subscriptions.
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Getting Started

Program Opening

Program Opening

To open the program

_
‘4 stant
® C(Click on start button

® Then click on the “Program” voice of the menu

Prograrnmi

Dati recenti

Impostazioni

Cerca

v

Guida in linea e supporto tecnico

G

Esequi...

L

Disconnetki TestxP...

indows XP Professional
€

Prograrnmmi

I_‘;\ Drati recenti

-' Impostazioni

j;) Cerca

9_/' Guida in linea e supporto bechico

Esequi...

S |
“” Disconnetti TestxP, ..

indows XP Professional

Hereis the first screen of the program

M| Giochi
, (@ winZip

|4 Internet Explorer

ACCessar L4

Esecuzione autormatica +

b Giochi b
, (@) winzip b

A=ssistenza remota
» & Internet Explarer

WY MM Explarer
Cutlook Express
Windows Media Plawver

Windows Journal Yiewer
Cails b

]
©
ﬁ. Windows Messenger
E

Accessaori
Esecuzione automatica

v v v

o Hssistenza remota
w? MM Explorer

Iﬁ Qutlook Express

@ Windows Media Player
ﬁ Windows Messenger

ﬁ Windows Journal Yiewer

]
i
i
@
B
@
Bn

Gl Coils

Cails

DRMWESEMFConverter

Microsofb@ Windows® Operating Swstem
Tanslation Ukility [EM]

Technical Support [T5L Light]

ninskall Coils

pdate Coils

IIkiliky per la traduzione [1T]

wdcony Application
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File | Calculate Projects | Archive management Tools |® Onling help
EProject:*h,W;;. | b - !EUnits: !g'[}é!
Coils - Welcome! | Th =
Mew project: ‘@ Show the Coils Online Help ‘
Heati
eating Im‘ Open recent projeck: ﬁﬁ
Cooling ] Project: Last update:
Condensing il |m| ZYProgrammitUnilab Cails 6,04 SampleProjects\Heating. copri a
Direct expansion i |ﬂ| CHProgrammitUnilab Coills 6.0%SarmpleProjectsCooling. capri @&
,JI CProgrammitUnilab Coils 6.0%Sarnpl, ., \DirectExpansion. copri @&
Steam ] ] ce\PrograrmrmitUnilab Cails 6. \MultiphasesCondensing. cepr @
Pump evaporator |J| |ﬂ| CAPrograrmmitUnilab Coils 6.00SarmplePro., \Condensing.copr &
Partial condensing i J CA\PrograrmmitUnilab Coils 6.0%Sampl. . \PurnpEvaporator, coprj f
I: I | ' Programmit Unilab C 0" SarnpleProjects Steam. coprj _
Calculation:
] without Fins E
[ External Mixture @
[] rRecuperators ~-M b l@ Open saved prajects [E ] lx
N ject selected, ..
Info selected project: RS SSEEs

Coils by Unilab SRL

Under the New Project , We have the possible calculation modes the battery.

New projeck:

Heating m
Cooling @
Condensing il

Direct expansion

Steam

EE

Pump evaporator

Partial condensing

® Under the “Open recent project: ”, We can see the projects We have recently opened plus projects examples that We will see

in detail in the next section.
[ ]

Project Examples

Project Examples

In this section We will see the different calculation modalities in already prepared examples.

Heating example
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Heating example

To open an example of Heating calculation modality:
® Click on “Heating.c6prj” file under the “Open recent project” area

[M unilab Coils ev

: Project: '[B_HJ ; |:||='

Coils - Welcome! 1F X

Welcome to Coils

New project: ‘@ Show the Coils Online Help |
Heati
eating m Open recent project: ﬂﬁ

Cooling I@ Project; Last update:
Condensing @ i
Direct expansion IJI @ C:‘LPngramm!‘LUn!lah Cu:u!ls 6.D‘LSampIePrD;ects‘LCDDIln.g.cﬁpr] . I

|£| CAPrograrmmiUnilab Coils &.0%Sarnpl. . \DirectExpansion. cept &
Steam |_-| |ﬂ| C:\PragrammitUnilab Cails 6., \MultiphasesCondensing.copri &
Pump evaporator |£| |ﬂ| C:AProgrammiUnilab Coils &.0YSamplePro. . \Condensing. cepri &
Partial condensing i |£| C\ProgrammitUnilab Coils 8.04Sarnpl, . \PurnpEyvaporator, copri &

,_-I C:A\PrograrmmitUnilab Coils 6.0YSampleProjects),Steam. cpri @
Calculation:
[[] without Fins =
[] External Mixture @
[J] rRecuperators N-M e l@ Open saved projects [E Open project l [x Delete project l

. Heating project
Info selected project: Coil: 166030_C_5 20T 4NR 15004 2,5P 10NC ]

Coils by Unilab SRL

the name of the file is highlighted in blue

| =: ProgrammivJnilab Coils 6.00SarmpleProjectsiHeating. oo

under the selected project area we can see the file’s data

_ Heating project ]|
Info selected project: Coil: 166030_C_5 20T 48R 15004 2,5P 10RNC

® Doubleclick on the

C:hPrograrnmitUnilab Coils 6.0 SarnpleProjectsiHeating. copri o ile
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File

Pru:uject:l.j D E@W E@' lﬁ;
Coils 8.0 - Welcome! lm‘ C:\Prog...\Heating.c6prj |
[l Heating AIR SIDE Obt.
Calculation Mode Capacity kW -
Veri
© Verify |irfiow =] |m¥m ~|| 18200
© Design Face Velocity m/s = 2.5
Geometry
166030_C_5 v
Inlet Temperature DB 0
[ﬁ._.:: Geometry Details i i
|nlet Relative Humidity | % 50
@8  Search Geometry
Outlet Temperature DB o = 55,7
|Outlet Relative Humidity ~ | % 72
Fouling factor MKW - a
Tube Pressure Drop Pa = 45
Fin
Manifolds M= tubes for row j 20
Air Side Details Rows 4
Output Fin Pitch mm (2 w250 <]
Calculate || = Print || yr of Skipped Tubes 0

Where we can see four main areas.

Calculate  Charts and tables  Unit measure  Standard Conditions Customize Projects | Archive management Tools @Online help

5] Standard Conditions= |_ : Units: [ =

.5'[3’@:

qF X
TUBE SIDE
Fluid |WATER PL) |<h 2...
Pressure bar A - 1

Inlet Temperature

5C - a0
| 70

OutletTemperatureﬂ | =C

Pressure Drop 80,51

@kpa -

Fouling factor mzEW - ]
Fluid Velodity mfs = 2,64
Finned Length mm {2} - 1500
Circuits 10
Baffles n® a

® Calculation type and relative Geometry, Tube data, Fin data, Manifolds Data, and Air Side details

p—

® Air Side data with relative parameters.

0 “Capacity” measured in W orin can be measured in

0 “AirFlow” measured in m*/h but can also be setin

0 “Face Velocity” measured in m/s but can also be changed in

el
kcalih
Brufh
Y
HP
Frig/h

erg)s

kcalfmin

'

cftfs
cftfmin
Galfmin
kgts
kajh
Ibf=
Ibjh

for example

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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0 “Inlet Temperature DB” measured in C but can be changed into

0 “Outlet Temperature DB” measured in C but can be changed into

Pa i

kPa
m.c.a
mm.c.a
mrHg
inHg
psi

Tarr b

0 “Pressure Drop” measured in Pa orin

®  Tubes Side data
0 “Fluid” -in this example we use WATER, but we can use a wide range of fluids

TUBES SIDE |

Fluid WATER (PL) | &[..]

Pressure  |Fluids List

Inlek TempeAf ETHYLENE GLYCOL | WATER (ML)
SOf PROPYLENE GLYCOL | WATER (ML)

Cuklet Ter

+ 55 Pure Liquids

+ 55 Liquid Mixture

+ T Pure Gas

+ £ Mix Gas

Pressure Dr
Fouling Fack

Fluid Welocik

Search

O “Pressure” measuredinbarAorin

0 “Inlet Temperature” measured in Corin

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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0 “Outlet Temperature” measuredin Corin

O “Pressure Drop” measured in kPa or in 1Torr

O “Fluid Velocity” measured in m/s or in

® (Coil Data

0 “Ntubes for row” or it can be expressed in

O Rows
2] v|:
m \
mm
ft

O  “Fin Pitch” measured in mmor in in

0  “Nr of skipped Tubes” which is the number of not alimented circuits

0 “Finned Length” measured in mm or in IMM (1)
0 “Circuits” which indicates the number of circuits

0 “Baffles n® which indicates the number of the baffles.

As we stated in the introduction our program is able to perform two types of calculation “Verify” and “Design”.

Since in this example we have all the working conditions, we work in Verify mode, in which the user can rate the power and the pressure
drop knowing all the geometrical parameters of the exchanger and the working conditions, changing one or more input variables at the
same time (for example: geometry, inlet air temperature and humidity, fluid, fin thickness, fin type, tube type, fluid temperatures etc.)

In Calculation area we can see that we are working in the “Verify modality”, which is selected .

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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lll|Heating
Calculation Mode

%1 Verify
"y Design

a Calculate
Now simply press the “Calculate” button

File | Calculate Charts and tables  Unit measure  Standard Conditions  Customize  Projects | Archive management Tools |Q Online help
poect: Z-0 H B S EE @w@@qg! g@smdardcmmwlgum@ g! 2.0 Q!

Coils 8.0 - Welcome! m‘ C:\Prog...\Heating.c6prj * | |ﬂ| ... \DirectExpansion. caprj

q =

Calculation Mode P Jiw R [(Z]...)
i Pressure bar A - 1
gvﬂ'lﬁ' IAirﬂow ;I Im:‘rh I ar _I I—I
Design §
ceometey Face Velodty Irnfs e F st I“C ;I =
Tube IDu’detTemperathe;"“C LI 70
Fin Inlet Temperature DB Inc
i IInlet Relative Humidity LI
Air Side Details

Outiet Temperature DB ES || 557 Pressure Drop lfiea |
Exchange Surface |Duﬂet Relative Humidity ;I e Fouling factor I'[l'l'l1 K LI ILI
=l

m2 ~|| 159,773

Project Description Fouling factor [mziom | ] R e Jmis
H] Pressure Drop Ipa LI 45
S - |
Col price (8
D

a(aluiateH§ Print ‘

where the “Capacity air Side” is calculated

| AIR SIDE | Obt.
Capadty kv

Exchange Surface

mz || 159,773

In addition the “No Warning ” message indicates that the working conditions were correct.

Mo Warning

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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® Now to see the output results of our calculation, press the “Print” button

File Format:

(B acobatedt v
i oot o
Language

English v

Company Mame
MainAddress

Put your logo here || rem s o

Fax: +000000 0000000

web:

Customer  UNILAB SRL Date
Tothek.a.of Developers Team Our Offer
Your Reference-
HEATING COIL - 150030 C_ 201 4NF T500A2 5P RC
prink: shects: I Geometny B _E_5  Coll Length W00 T N o b o

Nt of Tubes per Raw 0 FnPieh z80 =

() Smplfied e of Raws 4 Mot cirouts 0 Tube Shape Ciroular

- [E Drawing Capactty Required / himum / Satety o508 / 19538 /0.2 w1 1%

Exchange Suface 5077 -
labal Exchange Cosficiant E2)
oTML EX
AIR SIDE
‘Abrmas phetic Pressure | Afude 017000 taATm
Volumetric AirFlaw TEm o -
Mass i Flow 18269
Face Valocty on the Cail 250
Irlet A Daraity 119
Irlet Air Temper sturs 00
Irlet A Relative Humidty 60,00
Irlet Al 5p ecific Humidty 718
Inlet A Erthaloy EEE

Qutlet Al Temperature Requestadr Obtaned 5517867
Oullet i Relative: Humidity Re quested ¢ Obtained 072

Outlet Air Spesitic: Humidity .18
Oulet Air Erthalpy 7488
Pressure Drop. a5
Fouling Factor 0000000
P artial Exchangs Coefficient 80
FLUID SIDE

Fluid

Valumetrie FIuid Flow w2
M5 Fluid Flow 10778
Fluid Vielocity 284
Inlet Fig Temper ature L
Outlet Fluid Temperature ™o
Total Prassure Drop Fluid Side 8053
Partial Exchangs Coefficient 18254

Fouling Factor 0,000000
GEOMETRICAL DETALS

Gaometry e _C_%
Ni of Rows /N of Tubes per Rowr arz;0
Coil Length 180,00
Fin Pitch 280
Nr o Cirouts 0
Fits Material/ Tibes Material Auminium § Copper
Fin Thickness

Coil Internal Velume 27
Tubes External Diameter 1588
Tubs Internal Dismeter 1518
Humber of skipped-ube o

Customize sheet

& Dprawing “? Dimensions I [é Print HO Back

Where we have:

0 “File Format” where by clicking on its menu, we can choose between Pdf-format or Word-format

File Formak

Acrobat Pdf

Microsoft Ward

0 “Customer” where we can add the customer data, that will show the printouts by clicking the “customer” button

Custamer

0  “Print Sheets:” which allows us to see detailed printout pages.

Prink shests: I 57
==y Simplified
Drawing

without drawing

" |=§ PrinkDrawing
|3y Advanced

Additional Tech, Data

For example, if we choose the Simplified Drawing , will obtain

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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Put your logo here

Compa ry Mame

Bl Aucicing 5

Tizd - = 0oy CaDa0aCy (CnDy Co0e00ny
Fraod- -+ 00 Q000 0000000

WARHEC W ANLC DM Ml SO -

e e g e

Customer Date
Tothe k a. of Our Cffer
Y our Reference Description
STt 186030 C S Sl Laingih 1500 mm M of bafes ]
Pl of Tk i Fow Z0 Fin Fikch Z50 mm
Mrof Rows 4 M of Circuiis 10
Capachy 19557 K
Exchangs Suriaca 1.7 e
DTl 355 L=
Firs Mabadal  Tubes Mt Slurminium ! Coppsar
Furraces et oz Prces s e | U Bk 1.0 1000 baar A
Wiodumaairis Bl Flow 1ez00.0 i
Mlass Br Flow 19353 (=g
F oo Vo by on e Cod .50 s
ek Alr Tommpsr 2hra z00 C
riek fdr Fialative Humidby 5000
Chalat Adr Tarmpar atung 557 L=
Chatlat Adr R clallva Humicity 7.0 %
Prassiorg Drog 45 Fa
WATER {1 bar &)
172 i
1ETT5 (=g
Fluid Vil iy 54 s
rlak Fluid Tamparahaa 200 "C
Thalek Flud Tempsrabung TOO =
Pressure Drop 061 KFa
Tbeics: Mlaboria Coppar
LY 1500 i
H1 [k ] A
L Palle [ Xex) -
- - T H 1200 i
b’ [ o B [N ] i
3 |||I : ; T o mm
| | _ : L1 oo mm
|| |” : E 0o e
'_ i 4 : L oo
I mreeey Pemanamy
| . M8 O

0 by choosing the “Without Drawing” option:
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Put your logo here

WABEL W WAL TR SO -

AT s P M O

Customer Date
Tothe b a. of Our Offer
Y our Reference Description
Gaometry fee0zn © & 1500 e Mrof ba®es =]
Brof Tubes par Row Z0 Z50 mm
4 10
195 37 W
Mg SLriaca 15977 I
355 C
Aal ! Tubes Matod Alumir o
o Praseune ! Al 1.04 /000
nakric: Adr Flow 16000 vt
i Flow 19355 kgt
Faca Viakodty o Bl G ol 250 mis
ik Alr Temper Z00 C
ik AUr Fialative Humidity 50,00 %
Dk Adr Tampsrabng 55T C
Ditioh Al Fokalive Hamisty 7.0
Prassures Drop 45 Pa
Fluid WATER (1 bar Aj
172 mh
16775 Li=1y)
e s
200
Too
2081 KFa
Coppar
0 by clicking “PrintDrawing” option:
Cornpary Name
ain Address
Put your Iogo here Tet: +00 0000 0000000
Fax +00 0000 0000000
W B Y COMPAMName com - info@comparname.com
Customer UNILAB SRL Date
Tothek. a.of Developers Team Our Offer
Your Reference - Description
A 1500,00 mm
H1 0,00 mrn
L Max 0,00 mm
H 1200,00 mm
AN B 0,00 mm
e T 0,00 mn
=
= L1 0,00 mm
L & E 000 mm
L 0,00 mm
‘ “ I= 0,00 mm
‘ ‘ 0,00 mrn
H 0,00 mm
= ‘| 0,00 mrn
= a.00 mm
5l N |l 0,00 mm
O 000 mm
L Max
"' I " @
n 4
Gl | e [ [le —
*
= 0 /E} O :
0 g O
Unifab Cails er

0 the“Advanced Technical Data” :
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UnlBb Colk ey
Company Name
Main Address
Put your logo here || e meomo
F &< +00 0000 0000000
wueb: v, comp .com P com
Customer UNILABR SRL Date
Tothe k.a.of Developers Team Our Offer -
Your Reference- Description
HEATIMG COIL - 165020 C 5207 4HR 150042 5P 10MNC
Geometny 1GE020_C_5 Coil Leny 4500,00 M. of baffles o
Nr of Tubes per Row 20 Fin Fitch 250 ¢
Hr of Rows 4 Nr of Circuits 10 Tube Shape Circular
Capacity Required / Maximum / Safety 105,02 / 105,22/ 0,2 b F g o
Exhange Surface 15977 =
Global Exchange Coefficient 34 b
DTHL 3B5 .
AlR SIDE
Atmespheric Pressure / Altitude 1.01/ 0000 bar A/ m
Wolumetric Air Flow 16200,0 =
Mass &ir Flovs 19359 =
Face Velocity on the Coil 240 hid
Inlet Air ersity 119 =
Inlet Air Temperature 20,0 =
Inlet Air Relative Humidity 0,00 w
Inlet Air Specific Humidity 719 gkg AS
Inlet Air Enthalpy 3838 .
Outlet Air Temperature Requested f Obtained 56,1/55,7 °C
Outlet Air R elathve Humidity Requested / Obtained 07Tz %
Outlet Ar Specific Humidity 719 gkg AS
Outlet 4ir Enthalpy 7489 =
Pressure Drop 45 b
Fouling Factor 0,000000 .
P artial Exchange Coefficie nt 60 =
FLUID SIDE
Fluid NATER
Velumetric Fluid Flow 7.2 =
M ass Fluid Flow 877G =
Fluid e locity 254 =
Inlet Fluid Temper ature 2.0 =
Outlet Fluid Temper ature 0.0 =
Total Pressure Drop Fluid Side 2062 b
Fartial Exchange Coefficie nt 6254 .
Fouling Factor 0,000000 =
GEOMETRICAL DETAILS
Geomatry G0 _C_S
Hr of Roms / Nr of Tubes per Row 4520
Coil Length 1500,00 =
Fin Pitch 2450 .
Mr of Circutts 10
Fins i aterial § Tubes hlaterial Aluminium £ Copper
Fin Thickness 010 =
Coil Internal Volume 217 =
Tubes Exdernal Diameter 1528 bl
Tubes Internal Diameter 15,18 =
Humber of skipped tube ]

0 the“Advanced Additional Technical Data”:
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Ui Ikl ok ew
Compary Name
hlain Address
Put your logo here || 7 o om mmoo
F &« +00 0000 0000000
vz b A, COMPAnyname, com - info @eomp any na mee. com
Customer UMILABR SRL Date
Tothe k. a.of Developers Team Our Offer -
¥ our Reference- D escription
HEATING - FURTHER TECHMICAL DATA
Feometne 166020_C_% Coil Length 500,00 = Mr. of baffles u]
Hr of Tubes par Ram 20 Fn Pitch 250 F
Mr of Roms 4 Mr of Circuits 10
hladel 66020 _C_S 207 4MR 15004 2,5F 10HC
F ace Welacity on the Cail 2480 =
F luid Welocty 264 i
E:xchange Surface 159,77 =
Externaliirternal Surface R atio o5 Gaa
Ly Fin Efficiancy 0,5852
Finned Surface Effizie noy 06023
P artial Exchange Coefficient Air Side [=1u] i
F artial Exchange Coefficient Fluid Side 5254 b
Zlabal Bxchange Coefficient a4 i
Coil Effiviency 10,5250 =
Fluid Inzide Tubes WATER
Fluid Pressure Drop 20632 =
Total Pressure Drop Fluid Side 2063 ==
Total irternal wolume 1.7
By-pass Factor 495
Fan n'a
FLUID THERMOPHYSICAL FROFERTIES
Caleulation Temperature 750 b
Density ar4.584 ==
Specific Heat 4193 b
Thermal Conductiity 0 557 b
Wis cos ity 00004 i
Fire Material f Tubes Material Aluminium
Tubes haterial Copper
Fin Thermal Conductivity 204 000 =
Tubes Thermal Conductivity 381,000 =

Let’s see, how the Design modality operates.
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| Calculate Charts and tables  Unit measure  Standard Conditions  Customize Projects | Archive management Tools | (’Dﬂline help
tpoect: - OHB S W E R W/ G- WY 5T stenderdcondtons- Jive: 0 HEP IS0 &

Coils &.0 - Welcome! Iml C:\Prog...\Heating.c6prj * | Iﬂl ... \DirectExpansion. caprj 1k %

[ill] Heating | AIR SIDE TUBE SIDE

|
ulat | Capacity [low 5,3; | WATER (PL) |l 7.
O verty R
; Parameters I.ﬂu’rﬂow ;I Ima’h ;I 16200
(%) Design Face Velocity [ms =] 25 et Temperature [ =l
— IOuﬂetTemperamre;”“C ;I

Fin Inlet Temperature DB Ioc ;I a0
fioaiidc IInIet Relative Humidity ;I kL II'

a0
70
Air Side Details
Outlet Temperature DB [oc =l 557 ||l pressure orop (&|[Pa || so61 |

Iml Elﬂ:har‘liil Surf:EC:‘m IDutlet Relative Humidity ;I kL T I':m1 O ;I -
Fluid Velocity |m /s ;| 2,64

Project Description Fouling factor [T
E] Pressure Drop Ipa ;I 45
S - |
came@
Py

ﬂcd::-l.—m:”% Print |

where on “Air Side” we can see “Pressure Drop ” measured in Pa, as calculation’s result.

Pressure Drop Ipa ;I 45 | |

in the “Tubes Side” We can see “Pressure Drop” measured in kPa, as calculation’s result.

Pressure Drop Ikpa ~|| 8061 H

Clicking on “i” we can see an information about calculated pressure drop

" Details of calculated pressure drops H

Unit measure
Coil
Inlet Manifold
Outlet Manifold

Total

® Wehitthe “Design” button and obtain the following, where you should set the tolerances and the required capacity

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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% Design tolerances I
Required Capacity [lew | 0

Positive Capacity tolerance (%)

Negative Capacity tolerance (%) III

Max. Pressure drops air side |Pa e 100

|
Pressure drops air side tolerance (%) III — )

Max. Pressure drops fluid side |kpa | 100

Tl

Pressure drops fluid side tolerance (%) E . S e .

Supply Side |opposite sides -]

"  Calculate [x Cancel HJ oK
Calculate

® Weclick on “Calculate” button

EEiIE Calculate Charts and tables  Unit measure Standard Conditions Customize Projects | Archive management Tools @Online help

: Project: '@E E_j@ E@u E[ﬂ' Mﬁ EgSbndardCondiﬁons'ﬁiUﬂitS:@Eﬁig'[}éﬂ

Coils 8.0 - Welcome! m C:\Prog...\Heating.c6prj * 10 X%
lm‘ Heating Coil
|
Calculation Mod Rows | Fin Pitch | Circuits | Capacity | Delta | Qutlet Temperature | Air press. drop | Fluid press, drop | Fluid Velodity | »
mm (2} ke (%4) =C Pa kPa m/s
) Verify Parameters 3 1,7 &0 169,81 13,2 51 43 0,29 0,33
® Design 3 1,8 &0 164,43 9,62 50 42 0,27 0,37
3 1,92 &0 153,42 5,62 43,9 40 0,25 0,36
Geometry 3 2 20 177,93 18,62 52,5 32 7.3 1,2
Tube 3 2,1 12 178,04 18,69 52,5 33 30,65 2,01
- 3 2,11 8 179,61 19,74 52,8 33 89,83 3,04
mn 3 2,3 ) 170,23 13,53 51,1 kS 81,79 2,88
Manifolds 3 2,4 8 165,77 10,51 50,3 35 73,01 2,3
Air Side Details 3 2 5 E 161,49 ? 66 49 5 34 74,51 2,73
prerem 3 E 159,84 73,17 2,7
Exchange Surface 3 143,14 4,57 45,2 60,27 2,42
m2 || 159,773 4 2,1 su 179,45 19,64 52,8 sn 0,12 0,3
] 4 2,11 0 179,01 19,34 52,7 50 0,12 0,3
4 2,3 0 170,89 13,93 51,2 43 0,17 0,29
EE] 4 2,4 0 166,91 11,28 50,5 a7 0,17 0,28
No Warning | 4 2,5 80 163,13 8,75 49,8 45 0,16 0,28
4 2,54 a0 161,66 7,77 43,5 45 0,16 0,27
. 4 2,8 16 179,94 19,9 52,9 43 18,82 1,52
Coil price (€) - .. v i r " . ’ v
= < >
» |
[ caleulate | | & print ‘ | =3  Output Excelfile ‘ ‘ Qo Back
|

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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where we can see a list of all possible coils chosen by software and based on the inserted Capacity value:

Rows | Fin Pitch | Circuits | Capadty | Delta | Outlet Temperature | Air press. drop | Fluid press. drop | Fluid Velocity
mm (Z) kg {3%) °C Fa kPa m/s
3 1,7 &0 169,81 13,2 51 43 0,29 0,38
3 1,3 &0 164,43 9,62 50 42 0,27 0,37
3 1,92 &0 158,42 5,62 43,9 40 0,25 0,36
3 2 20 177,93 18,62 52,5 39 7.3 1,2
3 2.1 12 178,04 18,69 52,5 38 30,65 2,01
3 7,11 B 179,61 19,74 52,8 33 59,83 3,04
3 2,3 B 170,29 13,53 51,1 36 51,79 2,38
3 2,4 B 165,77 10,51 50,3 35 73,01 2,3
3 2,5 3 151,99 7,66 495 34 74,51 2?3
3 2,54 3 159,84 5,56 73,17
---—-————
3 143,14 4,57 60,27 2,42
4 2,1 su 179,45 19,64 52,8 50 0,19 0,3
4 7,11 80 179,01 19,34 52,7 50 0,19 0,3
4 2,3 80 170,83 13,93 51,2 43 0,17 0,29
4 2,4 B0 11,78 50,5 47 0,17 0,28
4 2,5 a0 163,13 8,75 49,3 45 0,16 0,28
4 2,54 80 161,66 7,77 49,5 45 0,16 0,27
4 2,3 16 179,94 19,96 52,9 43 18,82 1,52

0 Inthis table we can see some fields relative to the coils geometries

Rows | Fin Pitch | Circuits | Capacity
mm (2} ke
3 2,3 B 170,29
3 1,7 &0 169,81
4 2,4 B0 166,91
3 2,4 8 165,77
3 1,8 60 164,43
4 2,5 80 163,13
2 1,6 B 161,96
4 254 B0 161,66
3 2,5 8 161,49
3 2,54 8 158,34
3 1 gz so 158,42
2 155,53
B 149,71
z 1,92 B 143,23
o0 Delta stands for the percentage difference from the capacity we are seeking.
Delta |
e |
13,53
13,2
11,28
10,51
9,62
8,75
7,97
7,77
7,66
8,56
5,62
3,73 .
-0,2
-4,52

0 the remaining fields are about the air and fluid side variables
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Outlet Temperature | Air press. drop

Fluid press. drop | Fluid Velocity

=C Pa kPa mfs
51,1 36 81,79 2,88

51 43 0,29 0,38
50,5 47 0,17 0,28
50,3 35 78,01 2,8

50 42 0,27 0,37
45,8 45 0,16 0,28
49,6 30 52,98 2,74
43,5 45 0,16 0,27
49,5 34 74,51 2,73
43,2 34 73,17 2,7
43,9 47 0,25 0,36
48,4 29 43,37 2,63

I e B T |

47,4 28 46,1 2,53
48,2 27 42,65 2,42

0 The highlighted row shows chosen coil, that fits best the capacity sought.

Condensing Example

Condensing Example

To open the Condensing calculation example

® (Click on “Condensing.céprj” file under the “Open recent project” area

File | Calculate

EPruject:'IE,'] Eﬁ@ Edw E[@.

Projects | Archive management Tools @ Online help

Coils 8.0 - Welcome!

L4 H= Bivs: 0 HE:S-0 & 8
4

Welcome to Coils 8.0

[ 4

New project:

Direct expansion
Steam

Calculation:

Pump evaporator
Partial condensing

Heating |
Cooling m
Condensing m

(]

[] without Fins

[] external Micture

|:| Recuperators N-M

|® Show the Coils 8.0 Online Help

Open recent project:

a4

| Project:

| Last update: [

M C:\Program Files (x86)\Unilab Coils 6.0\5a...\Cooling.cépr
E C:\Program Files (x86)\Unilab Coils 6.0\5a...\Heating.c6pr
|£| C:\Program Files (x86)\Unilab Coi...\DirectExpansion.cspr
ILJ-I C:\Program Files (x86)\Unilab Coils 6.0\5a...\Steam.cepr

|ﬂ| C:\Program Files (x86)\Unilab Coi...\PumpEvaporator.copr
@ C:\Program Files (x86)\Uni...\MultiphasesCondensing.cépr
M| c:\Proaram Files (x86)\Unilab Coils 6....\Condensing.c6ori

[@ Open saved projects

14/09/2018 08:34:

14/09/2018 08:34; @
14/09/2018 08:34: &
14/09/2018 08:34: &
14/09/2018 08:34: &
14/09/2018 08:34: &
14/09/2018 08:34:

[lb" Open project Hx Delete project ]

Info selected project:

Condensing project
Coil: 166030_C_5 20T 4MR. 15004 2,5P 5MC

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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Double click on the Iﬂl
file

Y ProgrammitUnilatb Coils 6.08SamplePro.,, \Condensing, copr

EEiIe Calculate | Charts and tables  Unit measure Standard Conditions Customize Projects | Archive management Tools @Dnline help

: Project: '[EJE E _fll:‘

R @[ﬂ_v %ﬁ E:_:lSEndaranndiﬁnns'EEUnits:[E]iig"[} él_i

Coils 8.0 - Welcome! Iﬂl C:\P..\Condensing.c6prj ‘ N
lil] Condensing AIR SIDE Obt. TUBE SIDE
Calculation Mode ey fw =~ B i | E]
(*) Verify -
Airflow ﬂ I""’J"h ﬂ 20000 Fl
() Design Face Velocity > Ikgfh LI \—I
P «|| 300
— Im 5 _I
Py 5 ICondensing Temp. ;I I“C ;I 53
lﬁﬁ Search Geometry ] IInIet Relative Humidity ﬂ i Subcooling IK J -
Outlet Temperature DB Inc LI 45,7
IPressure Drop ;I IkPa LI \il
IDutlet Relative Humidity ﬂ = Fouling factor Il[m1 k)W j 0
Subcooling Girc. Fouiing factor [ <|[ o | ||FdVeboty(Sesphasel fuys ]| 437 |
Tube Pressure Drop Ipa ﬂ 61
Fin
Manifolds IND tubes for row ﬂ II' Finned Length Imm LI Iﬂ
Air Side Details Rows Circuits |I|
Output Fin Pitch Imm 2 ;I I"J—rECl LI
(B coboiote [ poot | hearspeitibns KN ==

“Fluid” in this exampleis R134a, but there is a wide range of fluids

TUBE SIDE
Fluid R1344 | @[—
Fluids List
T R22
— Sf RA04A
onasnsin 'ﬁ R40TC
T R410A
Dverheaﬁmﬁ AMMONIA
Subcooling |% specralFLUID
R407F
Pressure D
Fouling ﬁdﬁ i
Fluid Vel 'tﬁR434A
HIE TR Razsa h
Search
0 “Flow”

As we stated in the introduction, our program is able to perform two types of calculation “Verify” and “Design”
Since in this example we have all the working conditions, we work in Verify mode, in which the user can rate the
power and the pressure drop, knowing all the geometrical parameters of the exchanger and the working

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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conditions, changing one or more input variables at the same time (for example: geometry, inlet air temperature
and humidity, fluid, fin thickness, fin type, tube type, fluid temperatures etc.)

Calculate
® Now wesimply click on “Calculate” button !

M Unilab Coils 8.0 ev - build 130912|E — O >

Bile | Calculate | Charts and tables | Unit measure Standard Conditions Customize Projects | Archive management Tools @Online help
Project: ‘%* 2 =i Edw Bg [ﬂ_* ¥ = : [35] Standard Conditions~ | 2 Units: [5) = _s - & é =

Coils 8.0 - Welcome! Iﬂl C:\P...\Condensing.c6prj * | b X

|lil] Condensing AITR SIDE Obt. TUBE SIDE

Calculation Mode ) w -] | B3 || Fud R134A | [#].
Veri

oty |irfiow =] [m3m || 2000 || . —
Drasi - 0z

O 'an Face Velodity m/s - 3,09

Geometry

Subcooling Girc. Condensing Temp. j |°C j 53

Tube Inlet Temperature DB o - 33
Fin - - Overheating K p— 18

|Inlet Relative Humidity j

Manifolds Subcooling K = 3

Air Side Details Outlet Temperature DB o - 45 7
= - |F‘ressure Drop j @ |kPa j 22,51
Qutput i idi
utpu |Ouﬂet Relative Humldltyﬂ = 334 e M~ -
Exchange Surface
: Fluid Velodty [Gas phase]
m2 || 159,773 Fouling factor mzEyW - 0 ms - 4,37
Project Description Pressure Drop Pa - 61
Trial :IEI ;
. |N° tubes for row j 20 Finned Length mim &/ 1500
Mo Warning g :
Rows 4 Circuits 5
il pri 0,00 3 :
o= Fin Pitch |mm () ﬂ |2r5|:| ﬂ
Calculate || =j  Print Mr of Skipped Tubes 0 Baffles n® 0

where the “Capacity air Side” is calculated
AIR SIDE Obt.

Capacity w - 4085,

in the “Output” Area the exchange surfaceis calculated
Ouktpuk

Exchange Surface
me || 159,773

In this case, we see some warnings.

Some wWarnings L] ‘-_-.
-

® By clicking on the warning message, in the previous version the messages were based on the fluid velocity, we have added as
variable refrigerant mass velocity.
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File = Calculate Charts and tables Unit measure Standard Conditions  Customize Projects | Archive management Tools @Online help
Project: [E]~ [ Sk ERY ISME = : [35] Standard Conditions~ 2| ¢ Units: IC5) = 2B = =

Coils 8.0 - Wekome!  [Ill] €:\P...\Condensing.c6prj * | o

|lli] condensing Some warnings

|Some Warnings Value
The refrigerant mass velocity is too low. 50 < 100

Calculation Mode |
(®) Verify g
) Design

The suggested value is 200 kgf(m? s)
Geometry Decrease the number of drcuits.
Subcooling Circ.
Tube
Fin
Manifolds
Air Side Details
OQutput

Exchange Surface
m2 - 159,773
Project Description

|Tria| :El
Some warnings ]

.Y
Coil price (€) 0,00

Calculate &j Print % Output Excel file @ Back

&4 Print

® Now to see the output results of our calculation, let’s click on button

=B Offer details Ilil
[] show Capacity Required/Max/Safety on the printout sheets

Date:

Offer:
|_

Description:

Watermark

Ol =7
Waorking pressure bar A h 1

Never show again for this project

& 0K K cancel

SUBCOOLING CIRCUIT IN CONDENSING MODALITY EXAMPLE

SUBCOOLING CIRCUIT IN CONDENSING MODALITY EXAMPLE

In Coils, in the Condensing modality, itis possible to calculate the subcooling circuit.
To do so, let’s see this example.
Let’s open the existing project in condensing modality in Coils
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File | Calculate Charts and tables Unitmeasure Standard Conditions Customize Projects | Archive management Tocls |¢ Online help
poec: B0 HI B S [0 S @w@@qg! ;@smdammmwl;umm;@ g! 2. Q!
Coils 8,0 -Welcome ! [Ill] €:\P...\Condensing.c6pri | 4B

utation od Capacity w - Fud — [R1i34A | [#L]
g \-"ﬂ'i_fvn IAirﬂcw LI IITI’J’h LI 20000 Elow Ik-ga’h LI
Desigi Face Velodty |m /s || 30e
[168030_c_s o - |condensing Temp. ~|  |c =l s
& GeometryDetals | s I Ell_= | T [ =
[% Search Geometry l IInIet Relative Humidity LI it lII IE ;I 3
Outlet T ture DB =
emperature f=c =l a7 | [pressreprop +] Ikpa | 25
IOuﬁet Relative Humidity;l e Fouling factor I(ml K)w LI 0
Subcooing Girc Fouling factor [mom <][ o | |FudveotviSosphasel s ]| 427 |
Tube Pressure Drop Ipa ~| 61

M® tubes for row A

This refers to a coils without subcooling circuit. To do its calculation, we can click on the “Subcooling Circ.”

Eile | Calculate Charts and tables  Unit measure  Standard Conditions Customize Projects | Archive management Tools |@ Online help
poiec: B0 1B & 7] E @wm@qg! E@SEndardCoﬂdiﬁmsvliumt‘;:[ﬁ g! 2.0 Q!
Cols 8.0 - Welcome! |[ll] G:\P...\Condensing.c6prj |

4bF X

:
:

[il] Condensing ‘| AIR SIDE | obt | |
- | Capacity Jiow ][ 43628 || Fluid [R134a | D

® \reri_fv [airfion ] [m2m =] 20000 - [ar B
| Face Velodty |m;5 || 309

ICondensingTernp. j I“C LI ILI

Inlet Temperature DB Inc j 38

erheati -
M= tubes for row 0 IInIet Relative Humidity ;I % lII Overheating IK :II 18
Subcooling K - 1]
R lII Outlet Temperature DB Inc j 457
i 2 P D - kP - 22,51
oaie [0 | e aman =] [ | e —'Lmiw o=
Fouling factor |(m2l<JM’ Ll a Fluid Velodity [Gas phase] |m‘r5 Ll 4,37
Tube Pressure Drop =
- ! fra || &1
el
Air Side Details
Dutput

Besmr 3 rme

Then we can insert the data relative to the subcooling part, which are: “N° tubes for row”, “Rows” and the “Circuits”, which are the input
values, as we can seein the following screen.

Geometry
Subcooling Circ.
Subcoaling Circ,

M= tubes for row

Raows

Rak

Circuits

In that example, configuration of the coil could be the following:
UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) - Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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0000000000000 00000O0OO
000000000000 00000000
0000000000000 0000000

0000000000 00000000O00

Where the subcooling circuitis composed by the red coloured tubes.
Then we click on “calculate” to obtain the capacity of the subcooling circuit.

File | Calculate Charts and tables Unit measure Standard Conditions Customize Projects | Archive management Tools @Online help

project: E- 3 [HI @ S M E & S - %; 2= Standard Conditions~ | Units:.‘j; 2-B @ -

Coils 8.0 - Welcome! |£| C\P..\Condensing.cbprj * | 1Fx
[ill] condensing AIR SIDE Obt. TUBE SIDE
Caleulation Mode Capadty kw ~|| 2,7 Fluid R134A | [#]...
Veri

=aY | airflow | |mzm = 20000 || s pve

N -
© Design Face Velodty m/s - 3,00
Geometry
Subcooling Circ. Condensing Temp, j | A ﬂ 53
subcooling Circ. Inlet Temperature DB o - 35

Overheating 18

Ne tubes for row 10 |Inlet Relative Humidity ﬂ o 50 K M

Subcooling K = 14.6
fers 2 Outlet Temperature DB o = 447
|Pressure Drop j @ |kF‘a ﬂ 4,63

Circuits 2

i idi %

) ) |Ouﬁet Relative Hum|d|tyj o 35,1 Frim = v =

Circ, Capacity kw 2,58
Fouling factor mz KW = a Fluid Velodty [Gas phase] mjs = 1,91

Tube Pressure Drop Fa = 51
Fin :
Manifolds N® tubes for row j 20 Finned Length e - 1500 _
Air Side Details Rows 4 Circuits [
L Fin Pitch m@ <250 -]
Calculate || =§ Print Nr of Skipped Tubes 0 Baffies n° 0

We can see our results in

Circ, Capadity kW 2,58

Then we can go to print to see the printout templates.

To see the data relative to the subcooling part please refer to the Advanced Print Sheets, then to the first Technical Data and Additional
Tech. Data.
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Print sheets: §7
|y Simplified
=4 Drawing
= Without drawing
Q FrintDrawing
|y Advanced
.| Technical Data
B Additional Tech. Data
= Technical Data
= Additional Tech. Data

Q Drawing

|- Export to file

REFRIGERANT SIDE

Fluid R134A

Mass Fluid Flow 448 kg/h
Fluid Velocity (Gaseous Phase) 1,91 m/s
Fluid Velocity (Liquid Phase) 0,13 m/s
Mass velocity 137 kg/(m?2 s)
SubCooling 3,0 K
Desuperheating 18,0 K
Condensing Temperature 53,0 °C

Fluid Pressure Drop 260916 kPa
Manifold Pressure Drop 0 kPa
Total Pressure Drop Fluid Side 260916 kPa
Partial Exchange Coefficient 1513 W/(m?2 K)
Fouling Factor 0,000000 (m? K)Y/\W

Geometry Section

Geometries Details

Geometry Details

In the Geometry section of the left part of the mask
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[ g Geometry Details

L]
%]
L[]

[ﬂﬁ Search Geometry

IConsider both latent and SELI

[g Geometry Details ]

push the button to see the details of the selected geometry (in this example the 102522_C_S):

Geometries

i

&
&

1

!

s Geometry Details
= Factors Details

8| DeltaF Factors
3 Press. Drop Factors
& Specal

9,54

m_‘

[ &  Update project l [)( Close

Where we can see the Geometry Drawing

FR = 21,7 mm

S5

DT = 25,0 mm

DE = 5,54 mm

Where
0 “DE” stands for “External Diameter” of the coil
0 “PT” stands for “Rows Spacing” of the coil
0 “PR” stands for “Tubes Spacing” of the coil

we can also see Fin corrugation type in images:
UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
www.unilab.eu - info@unilab.eu



H U N I L A B UNILAB Coils User Manual 29/146

HEAT TRANSFER SOFTWARE

Made in iloly

0 “Smooth” Fin corrugation

by scrolling down with the arrows, we can see the other corrugation types:

O “Corrugated” Fin corrugation

O “Pyramid” Fin corrugation

d’:_‘y L
Eﬁﬁiﬁ' .

0 “Windowed” Fin corrugation

O “Louvered” Fin corrugation

We can also see Tube corrugation type in images:

0 “Smooth” Tube Corrugation
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Tube corrug.:

)

Smooth

0 “Microfin” Tube Corrugation

Tube corrug.:

[>

ofin

0 “Gross Grooved” Tube Corrugation

Tube corrug.:

Gross grooved

O “Hearing Bone” Tube Corrugation

[

€|

We can also see the Description and other geometry detailes:
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where

102522_C_5

Integral

E
@
m
(=9
B
4|4

O “Description”is a string thatidentifies a geometry
® thefirsttwo digits “10” stand the tube external diameter rounded
® thethird and fourth digits “25” stand for the Tubes Spacing
® thefifth and the sixth digits “22” stand for the Rows Spacing rounded
® thelasttwo characters stand for theinitial of Fin and Tube corrugation Type

Integral -
O “Fin” can be Integral or Spiroidal _ = _II

Staggered -
O “Spacing” can be Staggered or Aligned _ _"

m g
i

ft

in

i (2]

. m = | N Yo —
0 “Tube Spacing” _ —I can be entered in Ml or even when

We have entered a measure in one unit measure We can always transform it just by clicking on the unit We desire.

m q
T

ft

in

i (2]
o || 216 N o —
O “Fin Spaung" _ﬁ Ican be entered in mm {1 X

The other factors that we can set or see in Geometry Detail are:

IRectangular ;I

Rectangular
*Tube Shape which can be Pounded Rectangular

®*Tubes Thickness _m“"I LIIU‘SE ;II
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Tube External Diam. |mm ﬂ 9,54
®*Tube External Diameter

Tube Width | 0
*Tube Width — I—I
Tube Height mim -] o

Thickness - |01 -
®Fin Thickness o |mm J' J

Fin Height Jmm ~|jo ]

®Fin Height

if the tubes are circular

and Tube Height

if the tubes are rectangular

There is another area we can see:

Geometries

| Mew
Save
Save as
S Copy to...

This allows us to copy the geometry in other calculation modality, if we need it,
after hitting the “Copy to...” button.

We have a place where we can select possible Coil operation mode to copy the geometry to.

[ Mew

permits to add a new geometry.

Save

permits only saving by default

Save as
permits to give a file name while saving the geometry

=3 Copy to... .
permits to copy a geometry from one treatment to the other

** For further information about the geometries factors and theirs possible values,
please see section “Geometry management” **

New Geometry

New Geometry

Let’s do an example of inserting a new geometry for DX-Coil

With :

External diameter 0.7 mm
Tube spacing 19.05 mm
Rows Spacing 16.5

® Atfollowing screen let’s click on the “New” button
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L Geometry Details

GEOMETRY DETAIL

G |10zs1zss

PR = 12,5 mm (&)
Integral - 4%
H @

DE = 9,54 un (2}

Geometries

Current View

5 Geometry Details
= Factors Details
DeltaF Factors

& Press. Drop Factors k Fin corrug.: Tube corrug.:

Tube Height

Fin Th

Fir Flzignt

l v Update project l lx Close

In the next screen we have two types of Coils, spiroidal and integral. We choose the integral one

i Geometry Details

i’ Geometry Details

= Factors Details
DeltaF Factors

<3 Press. Drop Factors
& Specal

l &  Update project l lx Close
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Adding new geometry
Specify the fins typology: — Geometry Preview——————————————

= |

g ' - ]
(33 Integral () Spiroidal "y Smooth tube

Fin Thickness fmm (2) ~|fo;w000 ]
=
l << Back l [ Next >> ] [ Finish
® let'sinsert Fin Thickness at 0.1000
| Next == |
® Let’s click on the “Next” button
Ll@ Mew Geometry I
Adding new geometry
Specify the fin corrugation's kind: ~— Geometry Preview -,
XN * .
*3 Smooth {1 Corrugated 1 Pyramid
1 Windowed
Factr
s o
[ == Back l [ Hext == l [ Finish

® Let's choose the fin corrugation as “Smooth” and click on the “Next” button
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] New Geometry ||E|'
Adding new geometry
Specify the tube alignment kind: — Geometry Preview .
[ﬂg?j (+) Staggered [fi ) Aligned
Specify these geometry dataJ: :

Tubes Spacing |mm (2) ﬂ i] J\B
Rows Spacing |mm (2) ﬂ 0 i

Tube Shape |Circular j
Tube Thickness Imm (2) ~|lo2s00 |

Tube Ext. Diameter |mm (2 J _:B
jrm (2) JI_I
Jmm (2) =l o . -

=< Back Hext == Finish

® Let's leave the tube alignment “Staggered” and click on the “Next” button after enter 7 mm as external diameter,
19,05 mm as tube thickness, 16,5 mm as rows spacing,

LII@ Mew Geometry I@
Adding new geometry
Spedfy the tube alignment land: ~— Geometry Preview ——————————————,
g{j QElEE "': \‘: ) Aligned

Specify these geometry data: =
Tubes Spacing |mm )] j 16,7 £ O
Rows Spading |mm (2) ﬂ 19,05 ™

Tube Shape |Circular | g
Tube Thickness |mm (2) ~|fp2700 | g
Tube Ext. Diameter  |mm (2) | B DE = 7,00 mm (2)
|mm (@ J 0
|mm (2 J | ] | ) |

<< Back Hext == Finish

®  After clicking on the “Next button”, we specify the tube corrugation type at “Smooth” and then click to the “next” button again
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Ll,@ Mew Geometry I =S
Adding new geometry
Specify the tube corrugation’s kind: ~— Geometry Preview -
| il l‘ V © PR =191 mm (2)
"3 Microfin "1 Gross grooved 2 O
n
(=]
[l
"1 Herring bone DE = 7,00 mm (2]
acor
' S
=< Back Hext == Finish

i-li@ Mew Geometry I@
Adding new geometry

Specify the geometry description and click Next to - Geometry Preview -,
Description: ||:|?1?19_5_5

© PR = 15,1 mm (2}

g

B

-0

w

-

n

(=]

(]

DE = 7,00 mm (2)
. A
<= Back Next == Finish

Here we can see the description name given as explained in the previous paragraph.

® (Clicking “Next” button again yields the following message

Geometry imported

i -'\'-I Attention: the geometry was added correctly, Do you want to
W' addanother aneinthe archive?

S | Mo
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® |nthis case, we do not want to add another geometry, so we reply “No”

Warning

Do you want to use the new geometry in the specified
project?

s ] e |

| o Update project
® Then we choose “Yes”, click on and geometry will be used in this project

As we can see, we have added a new Geometry. Now we can proceed with a Calculation.
® Wethen hit the calculate button and get the result

File | Calculate Charts and tables  Unit measure Standard Conditions Customize Projects | Archive management Tools |¢Dnline help

et B-OH @BSE ER Y Fil- & 5 sedrdcondtons- B 0 Y S-0 &

Coils 8.0 - Welcome! U] ...\DirectExpansion.céprj * | 4k X
|[l| Direct Expansion | AIR SIDE | Total Sensible | TUBE SIDE |
Caleulation tode | “ w___L=I [T 0 e
® Verify -
Airflow | Im3fh - 10000
) Design !:ace D = : ,f j \?I Flow [kam || 1437
Geometry == \—I; IEuaporaﬁngTemp. j I"C ﬂ 2
Tube IQuaIity ;I 0,2
Fin Inlet Temperature DB [ <[ = Inlet press, of the valve |kPa |
Manifolds : - Overheating [k |
Irlet Relative Humidity = %
— Ine elative Humidity _I II'
Outlet T ture DB -
L —— SreeEE < =l = | [ressuenron <] [@lfea || 128,78
Exchange Surface IDuﬂet Relative Humidity LI % | 81,3 Fouling factor
[mz [ 43,2952 T lmow 7| \L‘
Project Description Fouling factor [m2i0m -] 0 I ~|
@] Pressure Drop Ipa LI 171
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CHARTS AND TABLES

CHARTS AND TABLES

In this part, we will describe the part regarding charts and tables with examples.

. Charts and tables
® |et’s Click on “Charts and Tables” menu on the menu bar

® Let’s click on “Capacity in function of rows number”

Charts and tables | Unit measure Standard Conditions Customize Projects

[ﬂ Capacity in function of rows number
[ﬂ Capacity in function of the number of drcuits

Capadity in function of air flow

[

(o]

Capacity in function of inlet air temperature

Capacity in function of the fluid inlet temp. (fixed air - fluid deltaT)

Fluid pressure drop in function of fluid flow

(1]
(1]
[ﬂ Air pressure drop in function of air flow
(1]
&

Fluid pressure drop in function of the number of drouits

[}

[ﬂ Compressor balance point

® Achart page opens
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Unit measure: Nr b

Min Value:
Max Value:
Step:

Y Axes:

Unit measure: IW vl
Generate data

] Export as image
7] Export to .pdf file
i Print

Export table #

A% Export to Excel file
Export to CVS file

® Onthex axis, we can set the number of Rows. In this example, we put the Min value 1, Max Value 10 and Step: 1

X Axes:
Unit measure: Nr -
Min Value: 1
Max Value: 10
Step:

Y Axes:

Unit measure: IW "I
Generate data

Capacity in function of the number of rows

Capacity in function of the number of rows

Exchanged capacity [Wv]

Rows number

|
HE :_:v‘ G"l E ’E‘ 5 ﬂ Drag Chart to Rotate

. 3 . zenerate data
® Then we hit the “Generate data” button
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Show chart / table
X Axes: Capacity in function of the number of rows
Unit measure: Nr - - - .
Min Value: i ! L} .
Max Value: 10 |
Step: i T
zs.o00t
a0.000 4 |
R 75.000 ¢
I—M 70.000 17
: = = §5.000 :
gl sso0047
=3 :
;_; 50.000 § |
§ 450001
EExport as image ﬁ 000041
w
7] Export to .pdf file 35000} |
‘s Print :
30.000 § |
Export table Ll
20.000 1
A% Export to Excel file —_———_—_——_—_ __
E] Bxport to CVs file 1 2 3 4 5 6 7 3 5
| Rows number
| G G H|o | =] & orag chart to Rotate

®  Fromthe above image we see, thatit’s possible to:

@ Export as image

0 Exportand Save the chart as Image

0 Exportto .pdffile ) Export to . paf file

0 Printthechart 2 Print

0  Exportthe table to file excel 2% Export to Excel file or to cvs file Export to TS file

| Table
® |let's click on the “Table” button
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..........

X Axes: Capacity in function of the number of rows
Unit measure: Mr - . . .
Min Value: 1 = it ¢
PR i Rows number |Exchanged capacity
e ! ] 1 16368
B 2 38675
B 3 56898
|- : 78300
: i 2
B 8 86649
9 86439

IE Export as image
] Export to .pdf file
‘=3 Print

Export tabhle 2

A% Export to Excel file
Export to CV5 file

0 To view another graph. Click on” Charts and Tables”.

We can follow the same procedures as above to get the other Graphs. The graphs balance point will be examined
in a separate section.

CALCULATE MENU

MENU “CALCULATE”

Let’s examine the Calculate Menu.

0 Let’s click on the “Calculate” Menu
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Calculate | Charts and tables  Unit measure  Stand;

Without Fins F10
External Mixture Fi1
Calculate Ctrl+HInvio
Details F2
Psycrometric chart F3
Pressure vs, Enthalpy plot: F4

Functional point on the PH diagram  F5

Distributor selection F&
Line Pressure Drops F7
Recuperators - bFly F1z2

Catalogues Generator
Refr. Cyde Praoject
Add Coil to Heat Series
Reset Coil Heat Series

Heat Exchanger Series Calculation

Coil Price Calculation F3
Snapshot

Revert

Modify the Design Profile Fa

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196

www.unilab.eu - info@unilab.eu




UNILAB

HEAT TRANSFER SOFTWARE

Made in iloly

UNILAB Coils User Manual 43/146

Without Fins

Without Fins

We have added (only in the Enterprise Edition) a possibility to calculate coils without fins, available in all the
calculation modalities. The applications of this typology of coils are a lot, both on low and high temperatures
(recuperator gas-gas both mono and multi crossing, painting rooms, coils for fluids with considerable filth, or with

transportation of dust and strips of paper, fabric, etc.). With this system you can simulate the shell and tubes with
non circular plate, but rather rectangular or quadrangular.

when we click on the without fins option, we start the calculation of such fins.

File | Calculate Projects | Archive management Tools @ Online help
e B-0H BSHEev S B i Bives: o HE:S-0 & 8
Coils 8.0 - Welcome! | 1p %

" Welcome to Coils 8.0

New project: ‘@ Show the Coils 8.0 Online Help |
lm‘ Open recent project: - <9
Cooling il [Project: [Last update: [
Condensing Iﬂl |ﬂ| C:\Program Files (x86)\Unilab Coils 6....\Condensing.cepr 06/04/2016 08:05; &
e niaran il M| c:\Proaram Files (x86)\Unilab Coi...\DirectExpansion. céori 06/04/2016 08:04[»" |
|ﬂ| C:\Program Files (x86)\Unilab Coils 6.045a...\Cooling.c6pr 30/11/2011 13:26. &
. W [ c\program Files (xg6)\Uniab Cos 6.0\8a...\Steam.c6pd 30/11/2011 13:25: &
Pump evaporator lil |J| C:\Program Files (x86)\Unilab Coi...\PumpEvaporator.ceprj 30/11/2011 13:25: &
Partial condensing i m C:\Program Files (x86)\Unilab Coils 68.0%5a...\Heating.cépr 30/11/2011 13:24: f
Calculation:
Without Fins E
[] external Mixture ﬁ
[] Recuperators N-M [@ Open saved projects [E‘ Open project l lx Delete project ]
o Direct expansion project T
Info selected project: Coil: 166030_x_S 20T 4NR 15004 5NC ]

We can open new project by clicking on the left part like Heating, Cooling, Condensing, Direct expansion, Steam,
Pump Evaporator and Partial condensing.

Let’s open an example of heating calculation.
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: File

Calculate Charts and tables  Unit measure  Standard Conditions Customize Projects | Archive management Tools @Online help

! Project: 'E]H E _jlz‘ IEI@W @[ﬂ' %ﬂ E:_:lSmndardCondiﬁons'ﬂiUnits:@Eﬂig'[} éﬂ

Cols 8.0 - Welcome! ] ..\DirectExpansion.c6pri | i
|ll]] Direct Expansion ‘ AIR SIDE Total | Sensible TUBE SIDE
e T [ | @l
© e [ | I for =]
Design Face Velodity =
e ace Velod Im!s LI &I IEvaporating Temp. j Inc LI 2
166030_x_3 v [ausity 5| 022
_x_ et < [ = Inlet press. of the valve  [kpa | 0
[% Geometry Details l Overheating a
[éﬁ Search Geometry IInIet Relative Humidity LI £ IK ;I
[ 1 Modified factors Qutlet Temperature DB
A - _ - IDC ;glrn o IPressure Drop =l IkPa || 13,94
ICongder both latent and se;l IDuﬁet Relative Humidity LI Fouling factor I{n‘l1 O LI a
Fouiing Factor I{le}IM LI o Fluid Velocity [Gas phase] Im‘rs LI 9,87
Pressure Drop Ipa LI 11
Tube
Manifolds IN"mbes for row LI E Tubes length Imm vl IE
Air Side Details Rows |I| Circuits Iil
Output
l@ Calculate l [5 Print l Mr of Skipped Tubes |I| Baffles n® III

We can see, that in the bottom part of the calculation form we do not mention the fin, because the tube is

smooth or bare

After the input of data, we can click on the “Calculate” button

i Eile

Calculate Charts and tables  Unitmeasure Standard Conditions Customize Projects | Archive management Tools @Dnline help

! Project: YE E = |E IEI(& LY ] @ [ﬂ" ME B SmndardCondiﬁons'EEUnitS: o Eﬂ g* [3’ éﬂ

Coils 8.0 - Welcome! il .\ DirectExpansion.c6prj * | 4bx
|£| Direct Expansion | AIR SIDE Total Sensible TUBE SIDE
Calculation Mode Capadty Jw | 3360 Fluid [R1234ZE | E]
@ Verify -
‘ . | irflow =] [m2n ~|| 10000 . for B EE
Face Velocity
— ace Velod |m.|'s LI \i‘ Evaparating Temp. j I“C j 2
Tube Quality - 0,22
Manifolds Inlet Temperature DB IDC =l 2 Inlet press. of the valve Ikpa | 0
~ - Crverheati -
Qe ide Dot IInIet Relative Humidity LI % e IK J b
Output
Exchange Surface Outlet Temperature DB Inc LI 29,1 I
Pressure Drop j IkPa j 13,9
m? || 5988614 | |[outiet Relative Humidity -] % :: ,
Project Description I Fouling factor I{m1 K ﬂ \LI
Trial @ Fouling factor I{mz KW -] 0 Fluid Velodty [Gas phase] Imfs x| 986
No Warning | TE—= |Pa LI -
Cail price (€) 0,00 IN" tubes for row ;I III Tubes length mm - 1500
l E Calculate % Print l Mr of Skipped Tubes III Baffles n® III
. . Geometry Details l
If we click on the geometry details [% H
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GEOMETRY DETAIL

Staggered -
m _I &0

mi -
m -

Geometries

Current View

Circular
&’ Geometry Details

= Factors Details
DeltaF Factors

& Press. Drop Factors
& Special

-
m -

0,35

"  Update project l lx Close

We click on “New”

1] New Geomet XS
Adding new geometry

Specify the fins typology:

We can see the smooth tube.

External Mixture

External Mixture

We have added (only in Enterprise edition) in all the modalities the possibility of choosing on the external tubes
side whichever fluid either in gaseous phase or in liquid phase, both pure and mixture. The only actual limitation
is, that in this case the calculation is performed only without the condensation of some condensing fluid, so only
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the calculation of the sensible capacity will be given. Also in this case, the applications are many, if we were to
think only at the possibility to analyzing the combustion gas, or the coils immersed in water tubs, or inside shell
and tubes, etc...

From the main form of Coils, if we click on external mixture

File | Calculate Projects | Archive management Tools @ Online help
Dproject: [E - 3 [H DJEEI&H & il gai_:l EU”ltS_JE%'G’QE
Coils 8.0 - Welcome! | A =

Welcome to Coils 8.0

New project: ‘@ Show the Coils 8.0 Online Help |
!E Open recent project: 4
Cooling i [Project: [Last update: [
Condensing @ M C:\Program Files (x86)\Unilab Cois 6....\Condensing.copr 06/04/2016 08:07; &
Direct = i |£| C:\Program Files (x86)\Unilab Coi...\DirectExpansion.cepr 06/04/2016 08:05; &
. — |lll] C:\Program Files (x86)\Unilab Coi...\PumpEvaporator.c6pr 29/06/2011 11:11: &
S, Wl 1 eprogram Files (xe6)\Uniiab Coils 6.0\S3...\Steam. c6prj 29/06/2011 11:10: &
Pump evaporator [T | C:\Proaram Files (x86)\Uniab Coils 6.0\Sa...\Cooling.c6pr 29/06/2011 11:02:[*" |
Partial condensing m E C:\Program Files (x86)\Unilab Coils 6.045a...\Heating.c6pr 20/06/2011 11:01; &
JCak:ulatinr:
[] without Fins =
External Mixture .
[] Recuperators i-M %4 [@ Open saved projects [E“ Open project l [x Delete project l
oo Cooling project [T
Info selected project: Coil: 102512_5_S 10T 2NR 1000A 2, 1P 5NC

We obtain

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
www.unilab.eu - info@unilab.eu




U N I L A B UNILAB Coils User Manual 47/146

HEAT TRANSFER SOFTWARE

Made in iloly

File | Calculate Charts and tables Unit measure Standard Conditions Customize Projects | Archive management Tools @Online help

Project: g' = D EM ] @' % = 23] Standard Conditions~ |_| : Units: (5 = _s - B é =

Coils 8.0 - Welcome! M C:\Prog...\Cooling.c6prj | 4 b o
[lii] Cooling MIXTURE SIDE TUBE SIDE

Calculation Mode Capacity w ~| 42771 ||| Fluid | WATER (PL) || 7] .-
& Verify Fluid CARBON DIOXIDE (PG) |<h ... | || Pressure bar A - 1

) Design Pressure bar A - 1

Geometry Inlet Temperature ’D(:—Ll 7

Flow m*/h hl AN Outlet Temperatureﬂ | «C ﬂ =

102512 5 5 e
- = Inlet Temperature oC - 50
bl  Geometry Details Outlet Temperature |°C—Ll 443

@8  Search Geometry

Pressure Drop kPa - a

Pressure Drop

Fouling factor M2 & |kPa «| | 382,91
Fouling factor

Fluid Velodty m/s = 0 (mzK)y - a

=]

Fluid 'l.l'EllJEity' ITI.I"S - 6,65
Tube :
Fin Ne tubes for row | 10 Finned Length mm  =|| w000 [f@
Manifolds Rows 2 Circuits 5
Output Fin Pitch |mm (2 j |2r 10 j
Calculate | | 5§  Print Nr of Skipped Tubes 0 Baffles n® i}
Where we can see that on the mixture side we can choose our fluid by clicking on the -/ , next to the “Fluid”
field:
|CARBON DIOXIDE (P | @E]
Fluids List
S WATER (PL) »

0 ETHYLENE GLYCOL | WATER (ML)
S1f PROPYLENE GLYCOL | WATER (ML)
= [5=F Pure Liquids
+ |5 Liquid Mixkure
|# [ Pure Gas
& AR (PG
& OWYGEN (02) (PG
& MITROGENM (M2) (PG)

o+ HYDROGEM (H2) (PG
Search

The fluids list, where we can click on the Search voice and get
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CARBOM DICKIDE (PGE) | E]

Fluids List

Search

N

For example, let’s search the fluid “AIR” . we input “AIR” in the search box

|5earch |

J 3 @]

We click on the search button

We have found our fluid

Fluids List

o 2]

DRY AIR (PL)
DRY AIR (PG)

To select the fluid we click on “DRY AIR (PG)”
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File | Calculate Charts and tables  Unit measure  Standard Conditions  Customize  Projects | Archive management Tools |@ Online help
project: E- 2 H B S |E|§u|@ @-|g! : = smndard::ondiﬁmsvliumts: o E! S- & Q!
Coils 8.0 - Welcome! m C:\Prog...\Cooling.céprj ‘ s

- — o ___ISl] oo I AT P 8l7.)
e — ) e Ew—c| .
© Design Pressure Ibar A ;I I;I
Ilet Temperature  [oc 1 3

ﬂ : :. - Flan Irn3.|’h LI Iﬂl IOuﬂetTemperamrE;"“C LI
fio2s12 5 s Inlet Temperature | =~ s |
[g Geometry Details ] Outlet Temperature |“C LI I&I

[ﬂ Search Geometry ]
Pressure Drop IkPa ;I i}
Fouling factor [mom ]| o S (@) || 291 |

) . Fouling factor I(le}.M' ;I 0
Fluid Velod -
Velodty |m.|’s _I IL' Fiid Velodity |m,.fs ;I o

M= tubes for row -

Then we can perform our calculation and proceed to the printouts.

Pressure vs. Enthalpy plot

Pressure vs. Enthalpy plot

| E Pressure ws. Enthalpy plot: F4

When we click the “Pressure vs. Enthalpy” voice we get
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40 EES % Pressure vs. Enthalpy plot: R11
T(=C) | HI(kI/k P(kP Hv(kJ/ki P(kP
ey o |() ki/kg) | P(kPa) | Hv(kifkg) | P(kPa) |~

Kijkg

x-Axis Range

y-Axis Range

Pressure

We can choose the refrigerant of which we want to build the chart

E= Pressure vs. Enthalpy plot:
£ BHEES O % Pressure vs. Enthalpy plot: R11
T(°C) | Hitklka) | PlkPa) | Hwikdika) | P(kPa) |
Refrigerant . ;|
a =
R113 =

kIfkg Enthalpy

x-fxis Range

|tc- |1DDUDD | kPa Pressure

y-fxis Range
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We can set and modify the chart data

[ ] Density (kafm?) [ ] Entropy (kfkg K
Frann 100 Framm =0,0
Ta 300 Ta 1500 Ta 200,0
Step 20 Step 100 Step 10,0
x-fis Range 0 ko 1000 kJfkn Enthalpy
w-fxis Range 10 ] 100000 kPa Pressure
Single Saturation Poink Pressyre w 3000,0 kPa

To start the chart we click on the button

| Pressure vs. Enthalpy plot: E@ .
% BEEs o Pressure vs. Enthalpy plot: R11
ks 7 VT ITTT T T3 -
hilk: amani RIT %
[ ] 2
e o
B A % E
g i ]
© oma b / |
gy (ALK f
o L ]
Enthalpy (kJ/kg) -
-‘6.6324, 131.4447 , 0.0000 SNAP OFF GRID OFF |ORTHO OFF |OSNAP OFF g '
By clicking g button, we can export the graph into an excel file

By clicking e button, we can calculate a single saturation point

By clicking on the L , we can do the cycle
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‘ﬁ%i@@@. ‘ Pressure vs. Enthalpy plot: R11 ‘
Point Hikofka) | Pkea) | T(°C) )
Refrigerant R11 w 171,92 371,078 171,92

Temperature(°C)
Superheating (K)
Pressure Drop(kPa)

Temperature(°C)

Subcooling (K)
Pressure Drop(kPa)

Isoentropic Effidency
Suction line pressure drop (kPa)
Discharge line pressure drop(kPa) Calculation

We click on the calculation button

= =l EcR5S
‘ﬁ%i@@@. ‘ Pressure vs. Enthalpy plot: R11 ‘
Point H(K1/ka) P(kPa) |  T(°C) ~

Refrigerant R11 1 43,8 7,0

25 421,2 203,5 58,1

2 428,0 203,5 68,9

3 412,8 203,5 45,0

4 239,6 203,5 45,0

4 235,1 203,5 40,0

5 235,1 43,8 2,0

65 390,8 43,8 2,0

6 393,7 43,8 7,0

1 393,7 43,8 7,0

Temperature(°C)
Superheating (K)
Pressure Drop{kPa)

Temperature(°C)
Subcooling (K)
Pressure Drop(kPa)

Isoentropic Effidency Gk
Suction line pressure drop (kPa) Chart
Discharge line pressure drop(kPa) Calculation

Now we click on the “Chart” button
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4 BEdEso%E Pressure vs. Enthalpy plot: R11
FTa | H;';];?} | Pi;lp;) | Tgo:;:) 1000000 E T T T T T, T T T T T T T T T T = = p
21,2 2035 58,1 — ///////////////// R11 = 2
2 428,0 2035 68,9 F J)
3 412,8 203,5 45,0 i e
4 239,6 2035 45,0 )
4 2351 2035 40,0 e Y
100000
5 235,1 43,3 2,0 £ L = 3 Y
& 3908 43,3 2,0 E EERY S nfie 3 =
6 393,7 43,8 7,0 g - m
1 393,7 43,3 7,0

TTTT
i\
—

HEN

Pressure (kPa)
g
_,—o—"'/_F

1

5000

1000

500

qu—-—xl 1 1 1 1 1 1 1 1 1 1 1 1
ag 2500 500, 7500 10000
Enthalpy (kJ/kg) =
<| i>
-17.3534, 4.9262 , 0.0000 SNAP OFF  |GRID OFF |ORTHO OFF |OSNAP OFF

Functional point on the PH diagram

Functional point on the PH diagram

. . . Functional point on the PH diagram ~ FS
When we click on this voice | Q of the Calculate menu IS5 \ye get
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E= Pressure vs. Enthalpy plot:

GEDRE@S O

Pressure vs, Enthalpy plot: R407C

B=1Ed

100000,0

AR/

T T T
R407C

10000,0

T T
ATl EE——
-

0000

1000,0

8
]

Fressure (kPa)

SEDE®B %%

008 | j/ =
20 E ]
.
L = IO'OI:IJ:I 1 1 1 1 =0 1 1 1 vy I 1 e 1 1 1 .
Enthalpy (kdika)
. :
28,3747, 133.2872 , 0,0000 SMaP COFF GRID OFF ORTHO OFF Q5MNAP OFF
Distributor selection
Distributor selection
5 Distributor seleckion F&

When we click on the “Distributor selection” voice

menu |Calculate we get

of the Calculate
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3% Distributor selection |@
Unit measure system | All | Model
Mo model selected
Max nr of distributors II' e

Quote [ Value
oDMm

L (rmm)

L1 (mm)

@l {mm)

Weight {ka)
| ——

Ok | Cancel

We click on the calculate button and get this. Please check a refrigerant type before, since the choice of
distributors depends on this.

Unit measure system | All | Model
VIO 089G 1006, TE 2 - 5 holes
—

Quantity | Tipology | Model | nNrofholes | Hole | System |

1x TE2 069G 1002 5 14 Imperial o

x

1x TE2 069G 1010 5 14 Imperial

1x TE2 063G1014 5 & mm Metric

1x TE2 069G 1023 5 14 Imperial

1x TES 069G2003 5 14 Imperial

1x TES 069G2004 5 & mm Metric D —-

1x TES 069G2010 5 14 Imperial

1x TES 069G2014 5 & mm Metric

1% TE 12 06963002 5 14" Imperial Quote | Value

1x TES 069G3002 5 14 Imperial 0DM 1y

1x TE12 069G3005 5 & mm Metric L {mm) 71

1x TES 069G3008 5 & mm Metric L1 {mm)

@D (mm) 33
|

ok | con

Line Pressure Drops

Line Pressure Drop

F7

. . . Ling Pressure Drops
when we click on this voice ||I’ : of the Calculate menu @ we get
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o
@
X

'* Line Pressure Drops

Input Data Qutput Data

Refrigerant Mass Fluid Flow (kg/s)
_| Internal Diameter (m)

Cooling capacity (ki) 0,01 velocity inside tube (mys)
Condensing Temperatre (°C) Density (kg/m3)
Saturated Suction Temperature (°C) 2,00 Wiscosity (kg/(m s}
Line Lenght {m} 5,00 Reynalds number
Tube material Friction factor (*)
Nominal Diameter (*) Thick. Pressure Drop (Pa) (**)
Pressure Drop Dt (K)

{*) EN 12735-1 Outside recommended dimensions {*) Colebrook-White equation {**) Darcy_Weisbach equation

Calculate ﬁ Exit

Where we can calculate the pressure drop for a specific refrigerant along the suction, discharge and liquid lines.

'* Line Pressure Drops EI[E|E|
Input Data OQutput Data
Refrigerant Mass Fluid Flow (kg/s) 0,00000000
Suction Lines Internal Diameter {m}) 0,0048
Digcharge Lines Yelocity inside tube (rm/s)
Liquid Lines
Condensing Temperature (9C) 40,00 Density (kg/m3)

Saturated Suction Temperature (°C) 0 Wiscosity kg/(m s) 0,0000000
Line Lengtt {m}) 0l Reynalds number
Tube material Copper Friction factor (*) 0,0000000

Norminal Diarneter (*) Thick.

Pressure Drop (Pa) (¥*)

o {8}
[} (=}

Pressure Drop Dt (K) 0,0000

(%3 EM 12735-1 Outside recommended dimensions * Colebrook-vwhite equation {**3 Darcy_\weisbach equation

Calculate ﬂ Exit

Recuperators — bFly

Recuperators — bFly

The Enterprise edition of Coils contains an application for the heat balance of heat plant of Energy recovery
based on heat exchange coils linked together by an hydraulic circuit. In the most common case, usually we have
only one coil air side as supply and one coil air side as return. At the moment, our software is the only one that
allows the analysis, at the same time, with more coils on supply and return side. We have implemented the
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possibility of dividing in more, than one plant, homogeneous zones from the energy side. The actual limits of the
software are:

Maximum number of simultaneous plants = 10

Maximum number of coils supply side = 50 for each plant

Maximum number of coils return side = 50 for each plant.

For each plant we can choose in an independent way the fluids both supply and return and naturally also the fluid
hydraulic circuit side.

Calculation Recuperators M — N

Calculation Recuperators N— M

Let’s see an example of a project of Recuperator N- M as loaded in the software.
Click on the Recuperator N-M voice of the menu Calculation as in the following screen

File | Calculate Projects | Archive management Tools @ Online help
et B- 0 HI DS HIEGv i@ Wi fiv=cdBisS-0a
Coils 8.0 - Welcome! | A

r Welcome to Coils 8.0

New project: |® Show the Coils 8.0 Online Help |
Heati
e m Open recent project: ﬂﬁ
Cooling ] [Project: [Last update: [
Condensing Iﬂl 4 C:\Program Files (x86)\Unilab Coils ...\ONE_PLANT.recprj 15/03/2011 13:20; &
Direct expansion |_|—| w4 C:\Program Files (x86)\Unil...\FUNGATIA_COSMO_AIR.recpr 15/03/2011 13:20; &°
- ' C:\Program Files (x86)\Unilzb C...\FUNGAIA_COSMO.recprj 15/03/2011 13:18: f
Steam J
Pump evaporator IJI
Partial condensing Ml
Calculation:
] without Fins —
- [] external Mixxture &%
i " A} l@ Open saved projects [E' Open project ] [x Delete praject l
N Direct expansion project ill
Info selected project: Coil: 166030_5_5 20T 5NR 11004 2,5P 5NC ]

Now, as you can see, we have three examples of project already filled with data, but, just for example, let's open one that refers to
recuperators N-M of a mushroom bed

f C:\Program Files (x86)\Uniab C...\FUNGAIA_COSMO.recpr 15/03/2011 13:18: &
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BT I

Fluid tube side
Pure Liquid
WATER (PL)

Flow type

Manifald thick

Manifold length (m]

You get the above input data for the current project.
We can see the input data given for the Return Coil 1.

This are the input data which in this case arefilled, but in case of new project, you can insert them on your own. In the “Geometry”

166030_C_5
combo _ — '| you can choose the geometry . The “Gas pressure” in bar, the inlet

gas temperature, the “Gas Flow”. You can then choose the Fin and Tubes material. Afterwards, you can insert the physical data of the
coil.

Supply coils
On the main menu, on the left side, by clicking on the “Supply Coils” button you see the following

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
www.unilab.eu - info@unilab.eu



UNILAB Coils User Manual 59/146

HEAT TRANSFER SOFTWARE

ade in ilaly

SUPPLY COIL 1

166030_C_S

8
G
<]

-
=}
=

Fluid tube side

WATER {PL) ~

0,000000

External fluid return side
Pure Gas

MOIST AIR.

!I! II!!

i

External Diameter 1/8" [10,3]

Manifold thickness 0,00
Manifold length (m) 0

This is an example of the supply coil. As you can see, in the data inserted, the supply coil has lower inlet temperature, than the
return.

You can choose also the Fluid tube side, the external fluid return side, the external fluid supply side, the joint link.

.
To get the results please hit the “Calculate” button

PM (kw) | TIF (°C) | TUF (°C) | PF(m*h) | PD (kPa) | DN (ka/m?) | CS (3/(kg K)) | CT (W/mK)) | VS (ko/ms)) | EFF (%)
91,71 27,2 33,0 6,7 0,00 4178,3291 0,619 0,0007 44,9
152,856 22,5 25,2 36,4 0,00 4180,4219 0,606 0,0008 65,7
191,17 225 25,2 45,4 0,00 4180,4233 0,606 0,0008

Nr | sew) | AIT(:C) | TRU(%) | AOT(°C) | URU(%) | AF(m3h) | APD(Pa) | FF(m3h) | FPD (kPa) | Effidency (%)
Fid tube 1 4,88 60,0 20,0 35,1 67,4 5000,0 14 3,4 189,91 85,0

2 4,68 60,0 20,0 31,3 81,3 5000,0 15 34 189,31 85,0

Nr | SPQW) | AIT(%C) | IRU(%) | ACT(°C) | URU(%) | AF(m3h) | APD(Pa) | FF(m3h) | FPD (kPa) | Effidency (%)
91,85 2,0 90,0 28,1 16,7 10000,0 52 6,7 663,35 70,3

will give the following
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General data

Wiew results

(00|

PM (k) | TIF (*C) | TUF(*C) | PF {m¥h) | PD (kPa) | DM kgfm3) | CS (kg k) | CT (WM KD | %S (kafim s)) | EFF (%)
SCHEME - TREE IMP_1 | 93,79 28,7 37,8 8,9 0,00 994,80 4178 0,621 0,0007 45,2
o —— 147,70 208 26,6 21,9 0,00 997,56 4181 0,605 10,0009 62,4
184,62 20,8 26,6 77,4 0,00 997,56 4181 0,605 0,0009 62,4
Supply coils 426,11

(Htae) s Mr | SP (ki) ATT (°C) A0T (°0) AF {m2fh) APD (Pa) FF (m*[h} FFD (kPa) EFficiency (%) #
1 18,46 35,0 24,7 s000,0 17 2,7 140,01 72,3 m
z 18,46 35,0 24,7 5000,0 17 2,7 140,01 72,3
3 18,46 35,0 24,7 S000,0 17 2,7 140,01 72,3
4 18,46 35,0 24,7 5000,0 17 2,7 140,01 72,3 =
y 5 15,46 35,0 24,7 5000,0 17 2,7 140,01 72,3
3 18,96 35,0 24,7 5000,0 17 2,7 140,01 72,3
7 15,46 35,0 24,7 5000,0 17 2,7 140,01 72,3 =
] 18,96 35,0 24,7 5000,0 17 2,7 140,01 72,3
E: al fluid return side 9 15.46 35.0 24,7 50000 17 2.7 140,01 72.]3 5 sl
I 1 |
z

AIR (PG) -

RETURM

4 SP (kWD ALT (°C) AQT (°C) AF (mfh) APD (Pa) FF {m*/h} FPD (kPa) Efficiency (%)

. 1 36,93 2,0 22,6 5000,0 16 55 482,36 3,8
External fluid supply side
2 36,93 2,0 22,6 5000,0 14 3,5 482,35 83,0
3 36,93 2,0 22,6 5000,0 16 55 482,36 3,8
4 36,93 2,0 22,6 5000,0 16 55 462,36 83,8
AIR [PG) b 5 2,0 22,6 5000,0 16 5,8 482,36 83,5
Joink Link.
148" [10,3] L4
l Mew project " Open project “ Save project " “ Print H Exit

After hitting the printing button again, you will see the print preview with all the results of calculation and scheme three.

Mew project

The button “New project” allows to start a new project.

]

General data Nr of Plants

Proiect descriokion

010
.Eﬁ Fluid tube side

External Fluid return side

AR (PG)

External Fluid s

AIR (P}

Juink Link.

External Diameter

¥ ald

Exit

Manifald length [

.

Mew project " Open project " Save project H

Catalogues Generator

Catalogues Generator

Automatic Generation of Catalogues and performance Tables

This feature allows the automatic creation of catalogues and performance tables in Excel format. This featureis particularly suitable
for those, who must design a series of coils, unit coolers, air coolers, remote condensers, dry coolers, condensing units,
motorevaporators, etc.. and insert a capacity table, calculated at different working conditions in the catalogue of the new series.
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Advantages of this new feature:
®  Within minutes you can create tables of a hundred units
® Thetables are saved in Excel format already formatted, and ready for use
® Threetables are generated: yields, air side pressure drop and pressure drop fluid side
®  Working conditions are fully customizable
®  Theunits are customizable

®  You can save the design of the catalogue to a file so if one day you will need to update the data, simply load the project and
create new catalogue

How to use this new function

ﬁ Zakalogues Generator

Choose the menu “Calculate” w and click on “Catalogues Generator”
The following screen will appear:

)
=

Output Excel file [] isable inlet temperature calculation

|Test] | (= Th. Diff. Fluid Side III

| Generate Catalogue

| @ Unit measure | ﬁ' Load Catalogue | | E Save Catalogue |

On the top left end of the grid let’s insert the project files of models we need to create the catalogue for.

For each model we have already created a Coils project. To expedite this, just follow a simple procedure at the end of this document.

Let’s click on “+” green button El on the top right corner of the grid and we specify the project file to insert in the list:

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
www.unilab.eu - info@unilab.eu



U N I L A B UNILAB Coils User Manual 62/146

HEAT TRANSFER SOFTWARE

Made in iloly

Apri E
Cercza in: |l.f,\ SampleProjects j =] rji Eq~

M

IChREC

Documenti ITL

I TL_MIX
@Cundensing

[II] Cooling
1l}|DirectExpansion
@Heating
@MultiphasesCDndensing

D . @PumpEvapDratDr
ocumentl I_—I
M| 5team

E

13
g_

.
—5

Dezkiop

¥

Rigzorze del
computer

Mome file: |E|:u:||ing ﬂ Bpri |
Risorze direte  Tipo file: ||:|:|i|$ Project Fecuperatar project j Aniulla |

[ Apiin zola letura

Attention: the projects need to be in the same calculation modality!

We need to specify the name of the model/size that corresponds to this project. Thus we write the name in the column “Descr.
Modello”

Model Descrpt,

I

Now We click on the green button “+” and we repeat the procedure to add the other models. In our example we have only one
model.
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# Catalogues Generator,

Project File Model Descrpt,
C\ProgrammiiUnilab Caoils 6,00SampleProjectstCooling. cepr HT.001

Fluid CQutlet Temp.,

oot

Qukput Excel File [ | isable inlet kemperature caloulation

Trial = Th. DiFf. Fluid Sid 0

‘ a Generate Catalogue ‘ Unit measure ‘ B Load Catalogue ‘ ‘ Save Catalogue ‘

In the grid at the top right hand side we insert the temperature fluid, which will vary will be included in the columns of the Excel
sheet. These temperatures vary depending on the mode of calculation:

Heating: Inlet Fluid Temperature

Cooling: Outlet fluid Temperature

Condensing: Condensing Temperature (Middle Point)
Evaporating: Evaporating Temperature (Middle Point)
Vapour: Saturation Temperature

Pump Evaporator: Evaporating Temperature (Middle Point)

Let’s click on the green button “+” El on the left hand of temperatures grid more than once we introduce these values:

Fluid Cutlet Temp, |
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Just below we find the delta T: in the case of fluids without phase change, refers to the temperature difference between the input and

output fluid side, in the case of fluids with phase change, refers to the difference between the temperature fluid side and the input side
air. Here are some examples:

Modality Temp. Fluid Side DeltaT Set Value Results
Heating 80 10 Outlet Temp. 70
Cooling 12 5 Inlet Temp. 7
Condensing 45 15 Inlet Air Temp. 30
Evaporating 5 6 Inlet Air Temp. 11
Vapour 120 100 Inlet Air Temp. 20
Pump Evaporator 5 6 Inlet Air Temp. 11
Let’s seta delta Tof 10 °C

Th. Diff. Fluid Side u]

Once the temperatures are set, we specify the path on which we save the excel sheet by clicking on the button “Save” with the
disk “Output Excel file”

Cukput Excel File

Trial

Salva con nome

X

Salva i | @' Desktop

=1 SDncumenti
{ Risorse del computer
% Risorse direte
|5 Collegamenti deskkop inutilizzati

RAEECE Wil

6

Diocumenti
recenti

Fr

Deskiop

o,

Documenti
-
Rizorse del
COpLLEr
‘:__‘] MHome file; |Tria[ ﬂ Salva |
Rizorze direte  Salva come: |E:<ce| file j Arirlla

Save Catalogue

Now that the projectis ready, let’s click on the “Save Catalogue” button

to save work done so far:
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Salva con nome @

&

Dacumenti % Risorse di rete
recemnt

F

Desktop

ot

Rizarse del
computer

)
Rizorze direte  Sabva come: |Eata|ugu di Coils 6 j Arrlla

2

Diocumenti

gl

Salvain: |@ Desktop ﬂ = i o

-1 .,E]Documenti
_J Risorse del computer

) Collegarment deskkap inutilizzati

Mome file: |TestEatalogue j Salva |

Attention: this operations saves the information contained in this mask, not the power table, the pressure drop, etc..

Let’s click on “Generate catalogue” button

Generate Catalogue

and let’s wait on the programme to finish the data generation.

Considerations and limitations

Projects must all be setin the same mode of calculation. You can not mix projects in direct expansion cooling or
condensation.

The working conditions of the coil must be the same for each project. For example, if we calculate a set of coils in direct
expansion, overheating and subcooling must be the same for each project, otherwise the power data will not be comparable.
The same goes for: fluid selected, relative humidity / wet bulb temperatures, fouling factor, factor recycling, etc..

In the direct expansion mode is possible to vary the temperature of evaporation, but not the pressure, in addition the
calculation is performed at a constant condensing temperature of 45 ° C.

In condensing mode, the evaporating temperatureis fixed: 2 °C

How to generate a set of project files, one for each unit

1
2.

©oOoN A~

Create a new project of 6 coils in the desired mode

Set the working conditions of the first unit: temperature and humidity on the air side, air flow, fluid inside the tubes, inlet
temperature / outlet or evaporation / condensation, etc..

Set construction data of the coil of the first unit: geometry, number of rows, number of circuits, step fins, finned pack size,
presence or absence of the collectors

Perform the calculation and display the print preview

Verify that the data are correct and match the performance data of the first unit

Make corrections if necessary

Save the project and specify a file name similar or equal to that of the unit

Change the data construction of the coil by putting those in the second unit

Click on "File", then "Save As"

10. Specify the file name as that of the second unit
11. Repeat the steps from 8 onwards for each unit
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Refrigerant Cycle Project

Refrigerant Cycle Project

This option will give us the opportunity to balance a project of a unit made of a condenser coil, evaporator coil and a compressor.
Let us see an example of the same.

On the Calculate menu we click on “Refr Cycle Project”

Calate |

]
o
=i
o

i

Pressure vs, Enthalpy plot: F4

DD E E v® @l

Line Pressure Drops F7
Recuperators - bFly F12

Catalogues Generator

Refr. Cyde Project

KObDE @ gl B

Reset Coil Heat Series

Heat Exchanger Series Calculation

Coil Price Calculation F3

Modify the Design Profile Fa

Then we get
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Condenser Project data

F.E Refrigerant Cycle Project @

Project file
| & | = _
Description: M’

Inlet Temperature OB o - 35
Cverheating K - 30

COMPRESS0R

Compressar M’
]

Freon list | ﬂ
Overheating K - 5
Subcooling K - 5

Evaporator

Project file Designer:
| = 2 Approved by:
Description: Starting Date Delivery date:
| Model

Series:
Inlet Temperature DB = - 24

Motes:
Inlet Relative Humidity 50

Results
_'}’ Open project | | Save project | | @ Calculate Refrigerant Cyde

On the above screen we can see the parts relative to the three parts, the condenser

Condenser
Project file
| = | =&
Description:

Inlet Temperature DB o - 35
COverheating K - 30

The compressor
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COMPRESSOR

Compressor

Freon list | j
COverheating K - 3
Subcoaoling K - 5

And the evaporator

Evaporator
Project file
= =
| EiE
Description:

Inlet Temperature DB o - 24

Inlet Relative Humidity 50

In order to do our calculate we have to have a condenser and an evaporator coil project

Heat Exchanger Series Calculation

Heat Exchanger Series Calculation

Let’s make an example of how calculation of the heat exchangers in serie works.

Let’s suppose we have a system made by several heating components, where we have the output of one
thermodynamic calculation becomes the input to the second element and so forth. This can be accomplished with the

heat exchanger series calculation.
First we open coils and open heating calculation projects to be added to the calculation in series system.

We open one heating coils project
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File || Calculate | Charts and tables Unit measure Standard Conditions Customize Projects | Archive management Tools @Online help

Project: [~ ) N Ea v R & = : [35] Standard Conditions~ |_ : Units: |5 - =0 = -

Coils &.0 - Welcome! Im‘ C:\Prog...\Heating.c6prj ‘ 4 b x
[lll] Heating AIR SIDE Obt. TUBE SIDE
Calculation Mode LEEEEE kW - Fluid [WATER (PL) [ @] 7] ..
i Pressure b = 1
Ver ar A
o | Airflaw | [m3m ~|| 15200
( Design Face Velodty mfs = 25 - "
nlet Temperature
Geometry B= o - &0
70
166030_C_S — OuﬂetTemperab.lreﬂPC ﬂ
Inlet Temperature DB I—_| 20
% Geometry Details T =
| nlet Relative Humidity | % 50
#y  Search Geometry
Outlet Temperature DB |—4|
°C - 55,7 Pressure Drop @ kPa = 80,61
|Ouﬂet Relative Humidity j E 7,2 = Ee ey .
Fouling factor MM - 0 Fluid Velocity mjs - 7 64
Tube Pressure Drop Pa - 45
Fin :
Manifolds M@ tubes for row j 20 Finned Length mm (2) - 1500 .
Air Side Details Rows P Circuits 10
e Fin Pitch o2 ~|f250 -]
Calculate || =j Print Nr of Skipped Tubes 0 Baffles n® 0
Calculate

We click on the “Calculate” button

Then on the “Calculate” menu <43t | \ya click “Add Coil to Heat Series” button
| [Ed Add Coil to Heat Series |

We go back to the heating project to select another calculation to add to our catalogue

Now let’s change the geometry

Geomekry

| § 102522 5 5 =
i 102522_L_D N
#4 102522 5
#4 102522 P D
#4 102522 PG
#4 102522 p 5
#4 102522 5 D
i 102522 56
B

] W . Calculate
We click on “Calculate !
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File | Calculate Charts and tables Unit measure Standard Conditions Customize Projects | Archive management Tools @Online help

proiect SO HEH B S W E &V S - %; 32| Standard Conditions= | Units:hj; =0 = =

Coils 8.0 - Welcome! m C:\Prog...\Heating.c6prj * | Lt
|m| Heating AIR SIDE 0Obt. TUBE SIDE
Calculation Mode Lers kW - Fluid [WATER (PL) [ 7]

: Pressure bar A 1
%) Verify |Airﬂ0w ﬂ |m3ﬂ-| ﬂ 16200 ar -

O Design Face Velodty - 5
m{s
Inlet Temperature o - a0
Geometry
Tube OuﬂetTemperab_lreﬂFC ﬂ 7
Fin Inlet Temperature DE o - 20
Manifolds
S [Inlet Relative Humidity v | % 50
Air Side Details
Outlet Temperature DB
Sutput it ~ i Pressure Drop @ kPa = 664,61
Exchange Surfa ' idli o107 .
xchange Surface |Ouﬂet Relative Humidity ﬂ r Fouling factor P - 0
m? v || 48,59437 ——
: Lid Velod
Project Description Fouling factor (MK - 0 ty m/s bl 5,58
%E Pressure Drop Pa - 231
Some warnings 1‘5 —
C M= tubes for row | 20 Finned Length mm {2) 1500 _
Coil price (€) 0,00 E Rows 4 Circuits 10
o Fin Pitch m@ <]z ~]
Calculate || 5§ Print | of Skipped Tubes 0 Baffles n° 0

We add this project to the heat series calculation through the Calculate menu

‘Wwithout Fins F1o

External Mixture F11

Calculate Chrl+Irvio
Details Fz
Psicrometric chart F3
Pressure vs, Enthalpy plot: Fd4
Functional point on the PH diagram ~ FS
Distributor selection F
Line Pressure Drops F?
Recuperators - bFly F1z
Catalogues Generatar

Refr, Cycle Project

Add Coil bo Heat Series

K OB BeQokeg B ¢0ME S B & m

Reset Coill Heat Series

Heat Exchanger Series Calculation

Coil Price Caleulation Fa
Snapshat

Revert

Madify the Design Profile F&

We proceed to Heat Exchanger Series Calculation

| Heat Exchanger Series Caloulation
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‘ Kpeete Wpoean [EIvoveElerr  [DIMOVE RIGHT | Ecalc St | Wysave  Mszve coilproject B Open
‘ B comp i) coil %Mix Eend

ECD

il
We click the " button to add a coil to our project

& Heat Exchanger series elaboration

‘ XDeIata ‘ Clzan MOVE LEFT MOVE RIGHT | ﬂ Calc 5 Print | ﬁsave E Save coil project HOpen
‘ E Comp @CDH % Wix: End
= Propetky
[4 Coil 2
L)
£ il ] x|

. E Comp
We click to add a compressor
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& Heat Exchanger series elaboration

| HKoslete Wpclean  [Evoveerr Moy RIGHT | Ecac  Sherint | Wysave  W5ave coiproject 5 open
| E Camp mCoil % Mz End

B3

Froperty

|%

£ i} ] >

(==

We click to add another coil

i Heat Exchanger series elaboration

‘ HKoelete Wpcean ENmoverert  [Emove RIGHT | Ecalc  Sprint | W@save  @oave ol proie: B open
‘ E Comp mCoil I%Mix End

| >

Property ur Value

|I€

% i} ] b

End
We click the button to finish our unit
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= Heat Exchanger series elaboration

‘ Koeete Npcean [ENmoverert  [movE RIGHT | @i Serine | ysave  [ove ol project [ open

‘ EComp I@CDH %Mix End

< il |

| >

| €

>

Property ur

Yalue

To set the data of each component we click on them

= Heat Exchanger series elaboration

< il |

|

‘ XKoeete Wpcean [ENvoveElerT  [DIMoVE RIGHT | @ calc  Sherint | gsave  [05ave colproect 5 open
‘ E Comp ECD“ % I¥lixc End
~ Property Lk Walue
Pressure bar & 1
Inlet kemperature *C 27
Inlet relative humidity | %% 50
Inlet air Flow ka/h 10000

>

We click on “Coil 2”
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Heat Exchanger series elaboration,

HKosete % Clean Cale (S prine ysave  [Hlsave ol project ' open
B comp  [lll]cail % mix  [dEnd
~ Property UM Valoe ~
~|[Project B
Col type
Fluid
Inlet fluid temperaturs °c
Outlet Fluid temperature oc
Inlet air pressure bar &
Inlet i flow mh
Inlet temperature o
Inlet relative humidity %
Inlet air density kaim®
Geometry
Tubes spacing mm
Rows spacing mm
Length mm
Rows he
Tubes for row He
Fin spacing mm
Circuts he
Fin Makerial
Fin thickness mm
Tube makerial
Tube external diameter mm
Tube thickness mm
Inlet Manifiold
Outlet Manifold
Skipped tubes L
Fouling Factor air side (m2 K)fw 0
|| Fauling Factar fiuid side (m? ) 0
Alitude
Capacity
EnrEras
Global exchange coefficient
Deltal Medium Logaritmic
Frontal velocity
o[t specic humidey
|| nlet air hentalpy
< | >
Dew

Outlet temperature

To select one of the project data we saved before we click on the “project” line into the value field

When we double click on it, we get

leat Exchanger series elaboration
HKockete: % Clean
Hcomp ] coll %Mlx [Eend

cae  ShPrint Iy save & open

[H save coil project

[E3

Property
Praject

Cail bype

Flud

Inlet flud temperature
Outlet fluid temperature
Inlet air pressure

Inlet air Flow

Inlet temperature

Inlet refative humidity
Inlet air density
Geometry

Tubes spacing

Rows spacing

Length

Rows

Tubes for rom

Fin spacing

Cireuits

Fin Makerial

Fin thickness

Tube material

Tube external diameter
Tube thickness

Inlst Marifold

Outlet Manifold

Skipped Eubes

Fouing factor air side
Fouing factor flud side
Alttude

Capacity

Exhange surface

Global exchange coefficient
DeltaT Medium Logaritric
Frankal velocity

Inlet specific humicity
Inlet air hentalpy

£3

Dewt

P
‘ Outlet temperature

mm
mm

(3 K
(3 K

n
L
L
Wik

]

[i]
[i]

v

All relative data are automatically compiled (the datain yellow fields and white are input data)
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& Heat Exchanger series elaboration

|XDe\ete % Clean ovE LEFT  [DIMOVE RIGHT ‘ @ Serint | Iy save = open

(= save coil project

|ECDmD [iif] coi 'aawnx [Hend

< m J

[

[E3

Property. um ~
Project 4R 15004 2,5P 10MC |
Coil type: i i
Fluid WATER
Inlet fluid temperature °C 80,0
Outlet fluid temperature °C 70,0
Inlet air pressure bar A
Inlet air Fow miih
Inlet temperature °C 20,0
Inlet relative humidity % 50
Inlet air density kgim®
Geometry 163838_5.5
Tubes spacing mm 3
Rawis spacing mm 3
Length mm 1500
Raws e 4
Tubes for row e 20
Fin spacing mm 2,5
Circuits ' 10
Fin Matsrial Aluminium
Fin thickness mm 0,12
Tube mateial Copper
Tube external diameter mm 16,5
Tube thickness mm 0,35
Inlet Marifold "
Outlet Manifold "
Skipped bubes 0
Fouling factor air side (3 k) 0,000000
Fouling factor fluid side (m? k) 0,000000
Altitude
Exhange surface
Global exchange coeffidient
DeleaT Medium Logaritric
Frontal welocity
Inliet speific humidity
Inlet air hentalpy
Dew temperature
Outlet temperature

We click on “Air Compressor 3”

Heat Exchanger series elaboration

‘ HKoekere Wpclean  [Ewoverert  [MovE RIGHT ‘ B Serine

% Save

E Save coil project

‘ E Comp anll % Ml End

< Il ]

>

£

Property ur | Value
Inlet air Flow m*h
Inlet pressure bar &
Inlet temperature o
Inlet relative humidity | %
Outlet termperature °C
Outlet pressure bar &

Outlet airflow

Outlet air temperature
Outlet relative huridity
Outlet specific humidity

We click on “Coil 4”
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! Heat Exchanger series elaboration

‘ Koekere Wpclean [ENwovelerT  [DMOVE RIGHT ‘ Ecae  Shrrint ‘ ysave  [Hlsavecolproject [ open
‘ E Comp \@Cnil % Misc End

>

Property | U | Yalue
Project | | |
Coil bype

Inlet Fluid temperature °C

Outlet fluid temperature °C

Inlet air pressure bar A

Inlet air Flow m#h

Inlet temperature ES

Inlet relative humidity Yo

Inlet air density kajm®

Geometry

Tubes spacing mmm

Rows spacing mm

Length mm

Rows Ne

Tubes for row e

Fin spacing mm

Circuits Ne

Fin Material

Fin thickness i

Tube raterial

Tube external diameter mm

Tube thickness mm

Inlet Manifiold

Outlet Manifold

Skipped tubes =

Fouling Factor air side (2 K
| [Fouling Factar Fluid side (2 K

Altitude m

Capacity

Exhange surface

Global exchange coefficient
DeltaT Medium Logaritmic
Frontal velocity

Inlet specific humidity

Inlet air hentalpy

Dew kemperature

Outlet temperature

<

IIIIIIIII oo

<

All data are automatically compiled (the data in yellow fields and white are input data)

Heat Exchanger series elaboration

‘ Koekete % Cean MoVELEFT  [DIMOYE RIGHT | @calc  Shprine ‘ Iy save Save coil project (5 Open
‘ H comp [l ol % Mi End
~ Property M Yalue A
| |Project MR 15004 2,5P 10NC
Coil type i 1
Fluid WATER.
Inlet fluid temperature °C 80,0
Qutlet fluid kemperaturs °C 70,0
Inlet air pressure bar &
Tnlet air flow mifh
Inlet temperature °C 20,0
Inlet relative humidity % 50
Inlet air density kgfm*
Geometry 16383855
Tubes spacing mm 3
Rows spacing mm 3B
Length mm 1500
Rows e 4
Tubes For raw ' 20
Fin sparing mm 25
Circuits 'S 10
Fin Material Alumminium
Fin thickness mm 0,12
Tube material Copper
Tube external diamster mm 16,5
Tube thickness mm 0,35
Inlet Manifold i
Qutlet Manifold I
Skipped tubes 0=
Fouling Factor air side {m2 k)W 0,000000
| |Fouling Factor fluid sids (m2 KW 0,000000
Altitude
Caparity
Exhange surface
Global exchange coefficient
DeltaT Medium Logaritmic
Frantal velocity
| [Tniet specific humidity
— | |Inlet air hentalpy
£ 2 ||| ew temperature
Outlet temperature

ECa

I
To calculate our system we click on the button and get
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il

[ = |[ O ] meSnl

‘XDelehe WCean [Evovesrr  [@MovERIGHT ‘ BEcac Serint ‘ Wgysave  [llsave coilproject [ open
‘ECorrp Im‘Coi %I\‘ix End

QOutlet air temperature
Qutlet air relative humidity

< >

Where we can see our results

Property UM Value
COutlet air pressure
Qutlet air temperature
COutlet air relative humidity
Outlet air flow
Outlet spedfic humidity
Total water condensed

Prink
To print our calculation we click on the button and get
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= Print Preview

. Exit First Previous Mext Last é Print Eﬁ PDF Extra Zoom | Whole page v

Ui Collz 6.5 Bempize -buld 10837

HEAT EXCHANGERS FLOW CHART

e 1" b » NS

Coils Price Calculation

Coils Price Calculation

il Price Calculation
I of the Calculate menu =85t | g disable:

now you can click on the button available in each project inside the “Output” section of the form:

Output

Exchange Surface

|mz ~|| 71,4184

Project Description

El
Mo Warning ‘

Coil price (€)

1. The “Coil Price Calculation” voice

And you get:
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<4 Coils cost calculation

Name calculation |

Tubes for Row (N°) / Rows (N®) |

Coil length (mm)
Circuits (N°)
Tubes spacing (mm)

Length of additional tubes (mm)

Material Man.

Frame Material

<

Stainless Steel

Frame Thickness (mm) 1,500
Fin pitch (mm) 2,500
Fin Thickness (mm) 0,100
Fin Material Aluminium

Rows spacing (mm) 21,65

Skipped tubes (N°)

Tube External Diameter (mm)

_“l.D
+

5
Tube Thickness {mm) 0,350

Tube Material Copper

Price Surcharge Manifolds
Backpieces 40
Above frame 40

Waste (%)

e
=
< <

Labour cost (€/h) 60,00

] Construction with hair-pins

Total price: €

Cost calculation

Here we fill with a name the “Name Calculation” field:

Marme caloulation

After clicking on the button “Price Surcharge”

Accessories extra costs calculated from the related costs:

Materialz surcharge (%)
Manpower surcharge (%)

Accessories surcharge (%)

2,0

iil |-
L

After clicking on “Manifolds” button [

Manifolds

o

Print calculation

Price Surcharge

===

Show Info

Currency

you can set Materials, Manpower and

you can set the manifolds data:
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23 Coils cost calculation ===
Name calculation || | Frame Material Stainless Steel v
Show Infi
Tubes for Row (N°) / Rows (N®) | 40 | 4 | Frame Thickness (mm) 1,500
Coil length (mm) 1100 Fin pitch (mm) 2,500 L)
Circuits (N°) Fin Thickness (mm) 0,100
Tubes spacing (mm) 25,00 Fin Material Aluminium v
Length of additional tubes (mm) Rows spacing (mm) 21,65
Skipped tubes (N°) I:l
Tube External Diameter (mm)
Tube Thickness (mm) 0,350
Price Surcharge H Manifolds H Material Man. Tube Materil Copper 4
TNLET MANIFOLD OUTLET MANIFOLD
— [ o ] — [ o ]
Manifold external diameter (mm}) II' Manifold external diameter (mm) II'
Manifold Thickness (mm) II' Manifold Thickness (mm) II'
Manifold Material bl Connector Length (mm)
Cost calculation Print calculation ] [ Exit ] ‘
) W ] i Material Man. ) ]
Click on “Material Man. you can set the cost and density for each materials:

Fin Material 2700 000

Manifold Material 3920,000
Frame Material F730,000

Save DataBase

In the main mask, you see also the width of backpieces (40 mm) and the number which can be setas 0, 1 or 2:

Backpieces |4U' ™ | 2
Above frame |4D V| 1

Then in the same mask, you can set the percentage of waste material, the labour cost and an extra cost to the material
original cost already setin the previous step:

Waste (%) 4,0

Labour cost (€/h) 60,00

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
www.unilab.eu - info@unilab.eu



H
b U N I L A B UNILAB Coils User Manual 81/146

HEAT TRANSFER SOFTWARE

Made in iloly

If we have a coil built with hair-pins, we can flag the related box:

1] Construction with hair-pins

. . . . Cost calculation
At this point, we can click on “Cost calculation” and

Print calculation
and we get the costs report:
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Date 081720138 Reference
Coil 2522 40T - 4R - 11004 - 20NC Tubi ut. 1160
Cost of fins material 3,00 €%kg
Cost of tubes material 7.97€kg
Cost of plate material 0,65000 €/kg
DESCRIPTION THICKNESS AMOUNT WEIGHT COST
TUBES 0,3500 (mm} 186 (m) 16,8 (kg) 134,00 €
FINNED PACK 0,1000 (mm} 38,1 (m=) 10,3 (kg) 30,90 €
SIDES 1,50 (mm} 0,3332 (m=) 3,87 (kg) 232€
CLOSING FRAMES 1,50 (mm} 02273 (m=) 264 (kg) 159€
COLLECTORS 0 (mm} 2,00 (m}) 0 (ka) 00000 €
CURVETTES 0,3500 140 M) 0,4522 (kg) 360€
M aterial 172,00 €
Labour Cost from Materialz Percentage 15 %
Manpower ( 60,00 €h) 2580 €
VWaste (4,00 %) 6,89 €
Total material 179,00 €
Price 205,00 €
Surcharge (2,00 %) Material 358 €
Surcharge (0 %) Manpower 0,0000 €
Final Price 205900 €
Total Time (Minutes) 25,8
Weight (kg) 341
Total meters (tubes) 186
Price at kg 6,12
Price at meter 1,12 €m

Modify The Design Profile

Modify The Design Profile

|% Modify the Design Profile Fa

1

permits to set some fundamental information (like min and max
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number of rows, of the fin pitch) for the each calculation mode, when you calculate in “Design”: for example, if
you set min nr.of rows as 1 and max as 4, you will not get the coils with more than 4 rows among the results,
and the same for fin pictch and skipped tubes.

é} Maodify the Design Profile IEI

~— Design Profile o
Mode: Heating j
Min Max
Rows: 1 4
Fin Pitch: mm@  ~| [Le0 <] [z00  ~]
Margin on skiped tubes(%:) 20
. P
¥  Open Save "  Setdefault K dose

Unit Measure
Unit Measure

To set a unit measure system, we have to click on the “Unit measure” menu on the menu bar

Unit measure | Skal
y Unilab
And choose the system selected .

File | Calculate Charts and tables Unit measure Standard Conditions Customize Projects | Archive management Tools @Online help

Project: I%* = : E S o | 5 [ﬂ* % = 23| standard Conditions= || 2 Units: [5) = 3 > [} é =
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Calculate
. al Calculate Chrl4-Invio . . Calculate .
The “Calculate” voice is equal to “Calculate” button and it

executes the calculation

Details

L |,.1 Details Fz
The “Details” voice

shows the following project details including all

variables that We can export either to an Excel file or to cvs file

# Project details

Description Walue | it measure ~
Export table |= AIR SIDE
| Reguested capacity 195,32 ki
A% Expoart to Excel file | -+ Calculated capacity 150,0761 ki
Export to CYS file | o Mass Flow 19,358,7 ka'h =
| Wolurnetric Flow Z.987,8 m= h
|2 &ir sidey fan
| Mumber of fans 0 |
RS Kind of fan o
| | ESP 0 Pa
__|= AIR SIDE
| Inlet Temperature DB a7 o
|| Inlet Temperature WE 13,76537 “C
| Inlet Relative Humidlity 85,19
|| Inlet Ajr Specific Hurnidity 7,159445
| Outlet Temperature DB 47,4222 “C
|| B Outlet Termperature WeE 22,63969 °C
| e Outlet Relative Hurmidity 10,773792
| Outlet Air Spedific Hurnidity 7,189444
| i Fouling Factor ] (= kv
. Pressure Drop 230,6677 Pa
| Frontal velocity & rmfs
| FLUID SIDE
| Fluid WATER
|2 Fluid side f fluid data
| Kind of flud 11
- Calculation temperature 75,0012 o
- Density 074,842 kgfm=
Yiscosity 0,0003777335 kigfim <)
o Thermal Conductivity 0,66679 Wi K
[x Close | Specific Heat 4,193,204 Iika K) v

Psychrometric chart

1. The “Psychrometric chart” shows the following
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7 Psychrometric chart

Psychrometric chart. Pressure = 3.00000 bar

100W0% a0% T0%  60% S0%

g Chart Options ] | TBI:ﬂD: I.ﬂ.bsnlute_Humidit iDen_sit Hx Clase

Where can also set other options by clicking “Chart Options”

“¥ Statements Graphic

Standard profies

! =~

~— Temperature = o =

. " Height m,
Mir Step (%) Pressure  bar

Max TR Step Absolute Humidity
4
‘. - L. A

[ ] Autamatic chart scaling

~— Relative Humidity ———————, - -
() Cartier [] Gate
Mir Step (10,0
R - @ MD"iEr
M LIR Preassure 2,00000 bar
L J

h A

|J (a4 | |x cancel | | o apnly

Snapshot
The “Snapshot” voice ‘ iy srepsher permits to have a snapshot of the screen
Revert
@l Revert

5. The “Revert” voice of the Calculate menu I“#&=| he rmits to go back to a
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condition, saved like a snapshot, before the calculation
|ll| condensin AIR SIDE Req. 0Obt. TUBES SIDE
g
Calculation Mode -apadty Wy - 40774 Fluid RzZ
Verif
© verify Airflows Ra ~| | zoooo
) Design Flows karh - 1034
Face Welocity mjs = 3,09
Geometry
Subcooling Circ. Condensing Temp. j |°C ﬂ 53
Tube Inlet Temperature DB o - 28
A Cverheating K 18
L |Inlet Relative Humidity | 50 _ =
Manifolds Subcaaling K - 3
Air Side Details Cutlet Temperature DB g w| 45 | 457
: Pressure Drop ﬂ -@ |kF‘a ﬂ 19,86
Output |Outlet Relative Humidity j 33,3 T — T p
Exchange Surface : ;
; Fluid Yelacity [Gas ph
e = 159,773 Fouling factor fm2 KW = 0 uid Yelority [Gas phase] mj's - 3,41
Project Description Pressure Drop Pa - 61l
Trial ;El
|N° kubes For row j 20 Finmed Length mm - 1500 @
Mo W arning g g
Raws 4 Circuits g
ol ., 0.0 Fin Fitch m(z) w250~
@ Calculate || =3 Print Mr of Skipped Tubes 1] Bafles n? o
: L. “ o @ Rewert
the above screenis shown before clicking the “Revert” voice
The screen after the revert voice is chosen, as you can see, the Face Velocity is set to 0 m/s.
ill| condensin AIR SIDE Req. Obt. TUBES SIDE
g
Calculation Mode Cepenlly L hd 49775 Fluid | Rzz
Verif
© verify Airflows =] |meth ~| | zoooo
C Design Flow kafh =
a Face Welocity mjs = 0
Geometry
Subcooling Circ. Condensing Termp, ﬂ |°C ﬂ 53
Tube Inlet Temperature DB o - 35
A Cverheating o 1a
. |Inlet Relative Humidty | 50 _ =
Manifolds Subcooling o - 3
Air Side Details Cutlet Temperature DE a v| 45 | 457
: Pressure Drop j @ |kPa ﬂ 19,57
Output |Outlet Relative Humidity j 33,3 [Ep—E— T p
Exchange Surface : '
; Fluid Yelocity [Gas ph
o = Fouling Fackor KW - o uid Velacity [Gas phase] s = 0
Project Description Pressure Drop Pa - 61
Trial %
|N° kubes Faor row j 20 Finmed Length mm - 1500 @
Mo Warning D i
Rows 4 Circuits g
Sipitz() Fin Pitch wmiz)  v|flzs0 w)
Calculate || S5 M of Skipped Tubes 0 EBaffles n® 0
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CUSTOMIZE

Chrl+m

Hide Fields ;
The “Hide Fields” button | II on the “Customize” menu on the top of the mask, allows

to set the fields you want to see in the calculation masks.

Hide fields &

@ _wer |
ICompIete LI

[ unilab Coils 7.1 ev - build 120628 | E

Save l

Cals 7.1 - welcome! [l c\Progr...\Heating.cepri * Standard Conditions

@ Set as default

Heatin AIR SIDE Req. 0Obt. TUBES SIDE
E - | | < | | - Hide fields:
Calculation Mode Capacity =] 195,03 | 19538 Fluid | WATER (PL) IR ST
) Pressure 3---D1nlet Relative Humidity
Verif: -
g _ t I-"UFHDW LI |m3,|’h LI 16200 Joutlet Temperature DB
esigh ] ) .
Face Yelocity Il'ﬂ."S LI 25 e Ooutlet Relative Humidity
Geometry - [Fauling Factar
Tube IOutIet Temperature;l T_UES SIDE
- [OFauling Factar
Fin Inlet Temperature DE Ioc LI 20 MIXTIRE SIDE
Manifolds Tnlet Relative Humidty = E’"'DPreslsure Crop
Air Side Details ;’"'EFUU"HG Factor
L Fluid Yelocit
Output Outlet Temperature DB Ioc ;I 56,1 | 55,7 |\ oraseire Drop Ikp _I ¥
3 -
EXChaITI Surface IOutIet Relative Humnidity VI - Fouling Factar I(m’ KW ;I
e || 159,773 ) )
" Fluid welocity
Project Description Fouling Factor I(I'I’l2 K j Im"ls ;I
Eﬁ Pressure Drop Ipa j
Mo Warning -
v M tubes For row -
Coil price (€)
[] Fast Calc )
l a Calculate l &5 Print l
[ «"  Apply l [ x Close l

You can select the fields you want to hide for the particular mode of the coil (heating, cooling, etc.) and save this setting
to openitin afuture calculation.

PROJECTS

PROJECTS

The “Projects” menu shows only the currently open projects

P'ru:ujeu:tsi Archive management  Taoaols

1 Cails - Weloome!

2 CAProgr.. \Heating. copri
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ARCHIVE MANAGEMENT

ARCHIVE MANAGEMENT

In this section, we will see how we can work with various archives of our software.

”

Archive management |

® let’s click on the “Archive management on the menu bar.

Archive management ITu:u:uIs | @ Cnline b

¢ | Geometries, Makerials
Fluids

Fans

COmpressors
Cuskomers Managermenkt

Init measures (Decimal places)

Backup Archive

Restore Backup

Geometries, Materials

Geometries, Materials

| m Geometries, Materials

| archive management

® |let'sclickon of the “Archive management” menu

< General Management |X|

" GEDMETRY
Geometries

Heating Geometry 072512_C_D

=" Geometries

=" Fin Pitches Description [pr2s12_c D

=" Fin He ight Fin {IntegralfSpiroidal) Im [[] Awailable in the Favourites list
=" Fin Thickness Pitch (Staggeredaligned) IStaggered vI [[] Mode WITHOUT FINS

=" Tube Thickness [] ARI Certification
d

iy Tubes Spacing mm (2) | 25 [] Partial Certification
=" Manifolds Rows Spacing mm £2) =l 12,5 [ " H = l
e ave
Materials -3 Tube Shape IEircuIar ;I [ Delete l
ii Materials A ifiboees o (2} LI ks LI Destination Mode IHeating 'l
Fin Height mm (2) ~| |
Tube Thickness mm {2} LI ID,35 LI [ vl oncd H Coptolrcde l
Tube Ext, Diamster mm {23 LI | 7.2 |
ke mm (2) | 0 |

Tt Jrm 23 |

Geometry | Tubes Spacing | Rows Spacing Tube Shape Tube Thickness | Fin Thickness

Geometry {mm} {mm}) (rnn) (rnm) {mm}
0 ) 25,00 ; Circular: DE = 7,20
072512 _C_G 25,00 12,50 Circular: DE = 7,20 0,35 0,10
072512_C_S 25,00 12,50 Circular: DE = 7,20 0,35 0,10
072512_L_D 25,00 12,50 Circular: DE = 7,20 0,35 0,10
072512 L G 25,00 12,50 Circular: DE = 7,20 0,35 0,10
072512 L 5 Circular: DE = 7,20

where we can add, delete or modify data relative to geometries and materials.
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If we click on the “Factors” button, we get:

€ General Management

- | GEOMETRY |
Geometries
Heating | 072512_C_D |
Geometries
Fin Pitches Fin Carrugation Factar 1,150 Slope Fact, Fin Carrugation 1,000
Fin Height Tube side coef, Fackor 1,450 Slope Fact. Tube Side CoefF, 1,000
Fin Thickness Corrug. Factor Frickion Fackar 1,550 Slope Fact, Frickion Fackor Carr, 1,000
Tube Thickness Air Friction Factor 1,250 Slope Fact. A&ir Frickion 1,000
Manifolds Red./Inc. Surface Factor 1,000 Tube inkernal surf, Ratio III
Red. Area Pass, Tube 1,000 Security Factor lIl
Materials (&) Latent air Friction Fackar 1,000 Factar Sensitive
i Materials
[ Dimensions l
Geometry | Tubes Spacing | Rows Spacing Tube Shape Tube Thickness | Fin Thickness
Geanetry {rrn {rrn) (o) (o) {rana)
] D Circular: DE = 7,20
072512_C_G 25,00 12,50 Circular: DE = 7,20 0,35 0,10
072512 _C_5 25,00 12,50 Cireular: DE = 7,20 0,35 0,10
072512_L_D 25,00 12,50 Circular: DE = 7,20 0,35 0,10
072512 L G 25,00 12,50 Cireular: DE = 7,20 0,35 0,10
072512 L 5 25,00 12,50 Circular: DE = 7,20 0,35 0.10 =
Exit

Here we can specify the factors related to the geometry. These factors are:

Fin corrugation factor/slope:

Tube side coef. factor/slope:

Correction factor of friction
factor/slope:

Friction factor air side/slope:

“Slope” factors

Red/Inc Surface factor:

Reduction Area Pass. Tube:

this parameter, defined as fin corrugation factor, represents the ratio (with the same air
frontal velocity) between the exchange coefficient of a corrugated finned coil, and the
corresponding exchange coefficient of a plain fin coil. This valueis equal to 1 for plain
fin. For further corrugation cases, the factors must be experimentally determined.

this parameter, defined as "coefficient factor inside tubes/slope", represents the ratio
between the real exchange coefficient of internal tubes and the ideal one. This valueis
equal to 1 for cylindrical tubes with internal plain surface. For further cases, the factor
must be experimentally determined

this parameter, defined as "correction factor of friction factor/slope", represents the ratio
between the real tubes internal side friction factor and the ideal one. This valueis equal
to 1 for cylindrical tubes with internal plain surface. For further cases, the factor must be
experimentally determined.

this parameter, defined as "friction factor air side/slope", represents the ratio between the
real tubes external side friction factor and the ideal one. This valueis equal to 1 for plain
fins. For further cases, the factor must be experimentally determined.

the coefficient of proportionality in logarithmic coordinates between the item atissue (fin
etc...) and the related fluid speed. This parameter enables the user to find the correction
factor in function of speed.

this parameter, defined as the surface reduction/increase factor, is a nondimensional
parameter which considers the possible calculation differences of the exchange surface.
This factor permits to analyze those cases in which the geometry parameters are not
constant, such as differentiated spacing coils (typical for direct expansion coils at very
low temperature) or differentiated fin height coils.

this parameter, defined as "tube passage reduction area", permits to consider possible
elements which may reduce the fluid passage area. The value goes from 0 to 1.
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Latent air friction factor this factor applies specifically to calculations with dehumidification. In this type of
application thefin is covered by water, which makes an increment on the air side pressure
drops, calculated by a specific equation. This factor lets you trim the behavior of this
equation.

Tube internal surface ratio this parameter applies to grooved tubes and it lets you specify the ratio of the internal
surface calculated like (Internal Grooved Surface / Internal Smooth Surface). This
parameter is very important when the controlling resistance is tubes side. For a detailed
explanation, please see the FAQ called “Considerations about grooved tubes” at the end of
the manual.

Security factor this parameter affects the entire calculation, and lets you increase or decrease the
performance of the coil. It’s intended to be a factor to gain some security margin.

Sensible factor this parameter affects the sensible capacity of the coil. The standard valueis 0.6 and itis

not proportional.

All the above factors can have a positive effect on the calculation only if obtained by laboratory test. They should not be used to trim
performances of the coils without knowing the possible consequences

® Let’s click on the “Fin Pitches” option - T P U

=" Geometries
.=" Fin Pitches Fin Pitch (mm)
=" Fin Height

FPI (Fins Per Inch 21
e Frsrer -

=" Tube Thickness : - :
-+ Manifolds e ] sae

Delete

I B R e el il v R~

L e ]

We have a possibility to add / delete Fin Pitch.

® let's add a pitch of 1,1 mm by writing “1,1” in the box relative to the Fin Pitch
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fé General Management I @

FIN PITCH

=" Geometrieg

=" Fin Pitches

=" Fin Height

=" Fin Thickness
=" Tube Thickness
=" Manifolds

Fin Pitch (mm) mm@ = 1[N | Pitch m ()
0o | 1,2

FPI (Fins Per Inch)

The fin pitch will be added (mm (2]) : 1,1, To be continue?

Exit
® of course, to continue let’s click “Yes” (“Si”), otherwise click “No”
® Wecan see the pitch We have just added the 1,1 pitch

M Fitch (mm (Z))

R
>

1,2

1,6

L7

1,8

1,92

2

2,1

2,11

2,3

2,4

2,5

2,54

2,8

3

3,2

3,6

4

4,2

4,5

|mmmmqmmm55ﬁﬁﬁﬁﬁﬁgﬁﬁﬁ

S b= b bod ool ol P =)l Kl Rl Kl ol el Kl

4,7

® instead if we want to overwrite an already existing pitch, it's just a matter of clicking on the pitch to be overwritten inserting
the value in the pitch box and click on the “Save” button

=" Fin Height
0 Hereis the “Fin Height” option d
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€ General Management

p FIN HEIGHT
Geometries

o Geometries Fin Height {mm} m ‘ Height mm {2}

S 1,26
.= Fin Pitches a

o
=" Fin Thickness , - ’ 1
=" Tube Thickness _ _ i;
=" Manifolds . " 16

T :

Materials 2

€ General Management

B FIN HEIGHT
Geometries

_-' Geometries Fin Height {rm} m Height mrn (2)
=" Fin Pitches s
. 1,3
.= Fin Height g
=" Fin Thickness : - . 1
1z
<+ Tubs Thicknsss T i1
=" Manifolds : . 15

T :

20

Waterials 2

Here again to add a new Height to see in the main program , we have to insert the value in the Fin Height box,

then click on the “New” button - . To replace an already existing Height, just insert the value in the

H £ ” S
box, then we click on “Save” button .
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4 General Management |X|

FIN HEIGHT

Fin Height {rm) m Height mm (2)

1,2
1,3

Geometries

=" Geometries
=" Fin Pitches
=" Fin Height

=" Fin Thickness

2" Tube Thickress
=" Manifolds

W

Materials A

Exit

Delete
to delete a value, just click on it and then click on the “Delete” button [—]

=" Fin Thickress

®  Fin Thickness

4 General Management

A FIM THICKMESS
Geometries

=" Georretries in Thi ) Thickness mm (2}
.= Fin Pitches 01

=" Fin Height
=" Fin Thickness

=" Manifolds : :

Materials ES

Here again to add a new Thickness to see in the main program , we have to insert the value in the Fin Thickness

H 4 v N . . . . .
box, then click on the “New” button - . To replace an already existing Thickness, just insert the

. H £ 7 S
value in the box, then we click on “Save” button .

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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4 General Ma nagement _|

" FIN THICKNESS
Geometries

=" Geometries ckness {mm) m Thickness mm (2)
.= Fin Pitches
=" Fin Height
=" Fin Thickness

0,1

=" Manifolds

Materials S

Exit

Delete
to delete a value, just click on it and then click on the “Delete” button [—]

=" Tube Thickness

®  Tube Thickness

€ General Management

. TUBE THICKNESS
Geometries

." Geomelries Tubes Thickness lIrnrn::lm Thickness mm (2}

S 0,25
.= Fin Pitches 0,27

.= Fin Height 0,28

=" Fin Thickness

=" Manifalds ) :

Materials 2~

Here again to add a new Thickness to see in the main program , we have to insert the value in the Tubes

Thickness box, then click on the “New” button — . To replace an already existing Thickness, just

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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. . . 5
insert the value in the box, then we click on “Save” button .

€ General Management

q TUBE THICKNESS
Geometries

Tubes Thicl ) Thickness mm (2}

=" Geometries
0,75

.= Fin Pitches
=" Fin Height

0,27

=" Fin Thickress
=" Tube Thickness
=" Manifolds

Materials 2

Delete
to delete a value, just click on it and then click on the “Delete” button [—]

. .. Manifolds
® The Manifolds option is shown below

MANIFOLDS

Geometries

=" Geometries

.=" Fin Pitches

=" Fin Height

=" Fin Thickress
=" Tube Thickness
=" Manifolds

Materials 2

Delete

Manifold Material
12x1 [1/2"] Copper
16x1 [5/8"] Copper
191 [3/4"] Copper
zzx1 [7ia"] Copper
zax1 [1 1/8"] Copper

35x1.5 [1 3/8"] Copper
42x1.5 [1 5/8"] Copper
54x1.5[Z 1/8"] Copper
64x1.5 [2 5/8"] Copper
a0x2 [3 1/8"] Copper
1053 [4 1/8"] Copper
121x2.3 Iron
127x2.3 Iron
Iron
139.7x2.6 Iron
157 4v3 A Tran

Exit
Here we can manage the data of the manifolds to use in the main program. With the button you caninserta new

manifold and the relative data.

Save
With the button you can modify the data of the manifold selected in the combo
Marnifald 12x1 [1/2"] =

Delete
The button in the higher section of the mask, allows to delete the manifold selected in the combo

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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ManiFald 1231 [1/2"] =
The other button , just above the table, containing the complete list of manifolds saved in the archive, allows to

delete the manifold selected in the table

Manifaold External Diam. (mm (27 | Thickn. {mm {2}) | Material |A|
12x1 [1/2"] 12,7 1 Copper il
16x1 [518"] 15,58 1 Copper
191 [304"] 19 1 Copper
22wl [718"] 22 1 Copper

Zax1[1 1/8"] 26 1 Copper =
35x1.5[1 3/8"] 35 1,5 Copper
42x1,5 [1 5/3"] 4z 1,58 Copper
S4x1.5[2 1/8"] 54 1,5 Copper
61,5 [2 5/8"] 1,5 Copper
80xz [3 1/8"] g0 2 Copper
105x3 [4 1)3"] 110 3 Copper

121x2.5 121 203 Iran

127423 127 2,3 Traon

133x2.3 133 2,3 Iron
139.7x2.6 139,7 2,6 Iron
157 dv? A 157 4 A Tran )

® The “Materials” voice

€ General Management

a MATERIALS
Geometries

w—

.2 Fin Pitches PP =
=" Fin Height . P :

R e 2700
.= Fin Thickness | | | |

u d 2,58
.= Tube Thickness 1 1 _

=" Manifalds

Materials ES
IMaterial Thermal Conductivity Density
Zopper 581
Iron
Stainless Steel
Galvanized Carbon Steel
Coated

Epoixy Coated Aluriniurm
Epoxy Coated Copper

ey
Here we can manage the data of the materials to use in the main program. With the button you caninsert a new
material and the relative data.
. Save . . .
With the button you can modify the data of the material selected in the combo
Makerial Alurniniurn ;I

Delete Makerial Alurminium -
The button allows to delete the material selected in the combo —I|

® to hide the menu on the side, just click on the arrows.
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Geometries %

.o Geornetries

.= Fin Pitches

=" Fin Height

=" Fin Thickress
=" Tube Thickness
.= Manifolds

€ General Management

Geometries

=" Geometries
.= Fin Pitches
.= Fin Height
=" Fin Thickness

Material

.= Tube Thickness
=" Manifolds

Materials b=
Material

Aluminium -

Save

Delete

Thermal Conductivity

MATERIALS

C iption

Thermal Conductivity

Aluminium

wifimE) =

204

kalm>

Density

=

2700

Alurminium

Zoppet

Iran

Stainless Steel

Galvanized Carbon Steel

Coated

Epoixy Coated Aluminium

Epoxy Coated Copper

Exit

204
361
62
15
30
173
204
381

To exit this part, just click on the button [

Exxit:

Fluids archive management

Fluids archive management

Let’s click on the “Fluids” voice |M e

® Thefollowing opens

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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#m New Fluid Wizard

@ Manage Fluids
E Test a fluid

@ Manage Fluids

Let’s click on the button

0 New @lWATER(PL}* @ open |[#h searcn |[a

[ Pure Liquid
%) Liquid Mixture

Refrigerants

a Test the fluid = Save % Cancel

Here are the data relative to the liquids, gas, and freons and can be changed.

To insert a new fluid:
®Choose the types of the fluid between:
0  “Pure Liquid” (PL)
0 “Liquid Mixture” (LM)
0 “Pure Gas” (PG)
0 “Gas Mixtures” (GM)

(The 4 codes (PL, ML, PG, GM) that you find near the name of the fluids when you use the program indicates the type between above).
0 “Refrigerants”.

Now let’s insert a new liquid, clicking on “New”, then choose “Pure Liquid”, insert the name of liquid “AAA” and the mask which appear
is the following:

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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& Modity J=
bzl HX]IWATER“,L)* j[ﬁ Open Hﬁﬁ Search Hﬂg ]

[] pure Liquid
#) Liquid Mixture

Filename AAA FLSP

Descriotion

Present in the Preferred list

T. Min.
Refrigerants T. Max

[ ] Refrigerants T. Freeze

Type of data @ Points Curve
@ Coefficient Curve
@ Derived from REFPROP 8

@ Thermophysical properties

a Test the fluid H Save % Cancel

*Here you can insert the minimum and maximum temperature of validity of the fluid, the freeze temperature and

@ Thermophysical properties
the type of data that describe the fluid. Clicking on the button , the software shows

you three different masks, according to the type of data selected before:

o Points Curve

TermperatLre Dersity Specific Heat Thermmal Conductivity Wiscosity
*C kigfrm® kg K Wi K mPa =

Temperature has to be descent. Mr. of points “ "
x| Caleulate coefficients

o0 Coefficient Curve

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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Coeff. Density Specific Heat Thermal Conductivity YWiscosity
™ kgfrn= kg K W K mPa s
1
2
3
4
5
R
1 0 H 0 1.9 o0 10

o Derived from REFPROP library

e o g
=

Warning: the percentages must
bie weritten in weight,
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| Pure Liquid
] Liquid Mixture

Description

Filerarmne

| Pure Gas

] Gas Mixtures
T. Mir.
T. Max

%

Refrigerants

T. Fr

Type of data

TestFLidl
TestFAuid1 FLSP

Present in the Preferred list

& Coefficient Curve
@ Derived from REFPROP 8

@ Thermophysical properties

a Test the Fluid H Save 5 Cancel
E Sawve
eClick on the button to save the setting of the fluid.
a Test the Fluid
By Clicking the button
(%) Test a fluid X
[Pure Liquid | [Testrluid1 (PL) | (X e |
Density Specific Heat
Freszing poin| Percent by weig Temperature |Density | Specific Heat | Thermal Conductivit Wiscasity : :
i ki °C kgim® __ J/{ka K} Wi K} P 5 : :
; g ;
& g = :
E | = |
2 : = :
R0 e B O e
£ : = i
5 : & H
s : g :
' & '
o o
Temperature (°C) Temperature (%C)
Thermal Concuctivity Viscosity
B Table Calculation B :
Single Calculation § =
I g &
emperature (°C) 0,0 ensity (kg/m?) I 0,00 = : E
Bod-mammmmmemee peoceccacseacsesseacse R T
. 2 H =
pecific Heat (J/ka K)) I o s g ]
E ; £
frermel Conductivity AT K)) I 0,000000 £ :
z ;
iscosity (mPa 51 0,000000 - :
@  Single Calculation H H
Temperature (°C) Temperature (°C)

Where after choosing the Fluid Type and the Fluid

We test a single point of Calculation with the relative button

Table Calculation

3

3

Single Calculation
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X Testare un fluido

Calcalo Singalo

Fluid type: | Liquido Puro v | Fluid type:  |AcQua * | [x Esci ]
Pressione 0,0 Densita Calore Specifico
1.000 4.400
Temperatura Densita Calore Specifica Conducibilita Termica Wiscositd A ag0
= kgim> 3tk | ) mPas = = P
180,0 587,01 4405 0,673 oas01| o g : :ig
179,0 868,09 4401 0,674 0,1510 D em =
17,0 559,16 4397 0,674 0,151% £ a0 2 oz
177,0 290,23 4393 0,675 0,1529 = o 2 4a00
178,0 91,30 4389 0,675 0,153 5 g 4280
175,0 892,36 4385 0,675 0,1547 E 830 & 4280
174,0 393,42 4381 0,676 0,1557 920 Loz
173,0 894,47 4378 0,676 0,1566 Uy 8422
172,0 895,51 4374 0,677 0,1576 00 4.200
171,0 896,55 4370 0,677 0,1586 &30 ; : : 4180 =T -
170,0 897,59 4367 0,677 0,159 50 100 150 50 100 150
169,0 598,62 4363 0,678 0,1606 Temperatura (*C) Temperatura (C)
168,0 899,65 4360 0,678 0,1616
167,0 900,67 4357 0,675 0,1627 _ o
168,0 a01,63 4353 0,679 01837 | v Conducikilta Termica Viscosita
8 e 058
@ Calcolo Tabele 087 18
e D66 14
=
=
] o o
Temperatura ( Densita (ka/m3) 0,00 =] E 4
062 ]
Calore Spedifico (3/(kg K)) “ B0 ) 08
2 08 £ 0§
Conduc A Termica (W, 13 059
5 0sa 04
Viscosita (mPa s) 057

T
a0 100
Temperatura (°C)

150

Temperatura (°C)

The button [x —

Fans Management

Fans Management

. . F
¢ |et’sclick on the voice | M ans
. Will be open the following mask:

closes the test Fluid section.

of the Archive management menu

archive managernent
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£ Fan Management

{OMonophase Axial
Home &dd save changes
& Triphase Axial ﬁ Eu. % 2
FEO40-¥D_.2C.
i — Yaltage [W] 400
|DE":E ﬂ Frequency Hz] &0
Load Fan RPM [RPM] 1300
Builder O st i Abzorbed power [n] 270
Ziehl-Abegg ~|1X JGoeMdentsinats Absarbed current [4] 0.4
o Points Min Flow [m2/h] 2136.5
# 1 Wal, {m3h) Perd. (Pa)
3
i g 175 #ha Flow [mah] 4546,91
Models 2 2333 113 Ref, Density (kafmd) 1.2
3 2638 11z
{DFED40-YD _.2C._ -] 4 >a84 104 Sound Power [dbia)] 0
0FEI]42-"'D_.2F._ 5 3139 95 Sound Pressure Lewel [dbia)] 0
{FED45-SD_dF._ £ F366 g4
OFED45-¥YD_4F._ 7| 3633 71 120 F—————— - T
{OFE0S0-5D_.4F._ 5| 3885 57 :
COFE050-YD_41._ 3 444 4 = R oo e O
(OFE056-AD_4F. _ i'i' :Zjé 212 = :
OFE056-5D_4F._ ——— S
{CFEDS6-¥D_.4M._ — o 60
OFE063-AD .41 Calc. Coefficients 2
- o 40
(OFEDB3-SD_4I._ =
{OFED63-¥D_6N._ a0 |
OFEDT1-AD_GF._
{FEDT1-ND_6F._
{FEO71-SD .6F. A olume (meh)
x- Show Chart
Add
Here you can modify the data of the fans already inserted in the archive, insert a new one by the button ,or
delete a model selected in the left list:
Models
(FE040-YD_2C._ ]
{OFED42-¥D_.2F._
{OFE045-SD_.4F.
OFE045-YD_4F._
OFE050-5D_.d4F._
OFE050-YD _41._
OFE056-AD_aF._
{OFED56-SD_.4F.
OFED56-YD_.4M._ —
{OFE0G3-AD _41._
OFED63-5D_d41._
OFEDG3-YD_6N. _
OFE071-AD_6F._
{OFED71-ND_.6F._
OFED71-5D .6F. B
ddd
If you click on you have to choose a builder from the list orinsert a new builder, inserting his name and clicking
on “Add”:
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Builders

Ziehl-Abegg | A

. Finish || Next» |

Then click on “Next” and do the same for series:

MEW FAM
Series
{0 Series FL
(O Series FC
(O Series FB
() Series FH
|Series FE || Add |

| Finsh || Next>» |

Now you can insert the name of the model and choose the typology:

NEW FAN |
Models
[res |
Typology
(O Monophase Axial

O Triphase Axial

| Finish || WNext>> |

At this point for each electric supply:
Star |
Delta r

You can insert the fan data:
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Voltage [V] . 400
Frequency [Hz] . 50
RPM [RPM] ]ﬁ\
Absorbed power [W] ]—zm\
Absorbed current [A] | 0,
Min Flow [m/h] | 21368
Max Flow [m# /h] | 464,91
Ref. Density (kg/m?) 1,2
Sound Power [db(A)] . o
Sound Pressure Level [dbiA)] E

And the points of the curve:

(2) Points Data
() Coefficents Data

Points

# | Vol. (m3/h) Perd. (Pa)
1 1803,01 65,2

2 1991,95 63,03

z 2197,37 59,77
4 2402,85 55,15

3 2600,17 49,71
[ 2805,73 43,496
7 3003,1 36,93
8 3200,55 28,77
9 3398,04 19,8
10 3603,73 10,82
11 3809,49 0,75

Calc. Coefficients

Or the coefficients already given by the builder:

{*) Coefficients Data
Coefficients

1t

Valore
56,941333770752
8,38909950107336E-03
5,58910915000551E-06
-5, 3967097416 16E-09
5,99814739977306E-13

L0, I S R

Then click on “Save changes” and the fan will be saved into the database.

Home
To close the mask click on the button

Compressors Management

Compressors Management

% COMmpressars

e Let'sclick on the voice | of the Archive management menu

| archive management | Will be opened the following mask:
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Ei Compressors @
Typology ‘Scrcll j ‘ £ok Home E}Add ‘
Builder ‘Cepetand j () Capacity
Serie ‘ER j Q
Madels |2Razi3ETFD e
weo |
R —
Current
ZR22K3E-TFD |
Avail, Refrigerants R134a j
| 400 V/3 ph/50 Hz |
Carr. Factor
Eq. 10 Coeff.
Max - Start Curr., II“I'
| Ref, Cond. Temp. | 53,5 |
| Ref. Evap. Temp. | 5 |
| Ref. overheating |11, 11111088
| Ref. subcooling |8,333333015|
Equation 5,20 + 0,26"Te + -0,17°Tc + 0,00°Te~2 + 0,00°Te*Tc + 0,00°Tc™2 + 0,00%Te"3 + 0,00°Tc*Te~2 + 0,00°Tc~2*Te + 0,00 T

Here you can modify the data of the compressors already inserted in the archive, insert a new one by the button

d} add

fdd
If you click on you have to choose a builder from the list orinsert a new one with button 3

The same for “Serie”, “Models” and “Freon”:

Add model

|| |
|208v/3phjsoHz  +|| Freon |R11 |

Cancel Add

| Ref. Cond. Temp. | 53,5 | Mid Point

| Ref, Evap. Temp. | 5 | Dew Paint

| Ref. Overheating | 5 |

| Ref. Subcooling | 5 | Corr. Factor

You see this page:
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T | 4 |
] o |

@ Backward Method

@ Stepwise Method

il bl bl el == R R R TR R

0,00 + 0,00%Tc + 0,00%Tc"2 + 0,00%Te + 0,00*Tc*Te +
0,00*Te"3*Tc + 0,00 Te"3*Tc"2

0,00%Tc25Te + 0,005Te"2 + 0,005Tc*Te”2 + 0,00%Tc"2*Te 2 + 0,00%Te™3 +

Now you can click on “Load excel file”

UNILAB S.r.l. - Via N. Bixio 6 —

Load Excel file
to load the data from a previously saved excel file with this layout:

35131 - Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
www.unilab.eu - info@unilab.eu




UNILAB

HEAT TRANSFER SOFTWARE

Made in iloly

UNILAB Coils User Manual

108/146

ZRIS0KCE-TWD RA07Cxls [modalita compatibilita] - Excel Accedi sl ]
Inserisci Layout di pagina Formule Dati Revisione Visualizza Sviluppo Q Che cosa si vuole fare? ‘Qr Condividi
[==1 fre=] N
‘-D gé ; Arial -l - A== = EF Testo a capo Generale Q Q EEEE Ex El é‘ %Y p
Incolla G € 5 - | i~ . A LlE=E= E Unisci e allinea al centro. ~ | C= + o4 o000 (-ﬁg _,)D'g Formattazione Formatta come  Stili Inserisci Elimina Formato Ordinae Trovae
@ condizionale - tabella - cella~ = @ @ filtra~ seleziona~
Appunti Carattere [F] Allineamento 7 Numeri [F] Stili Celle Modifica ~
K5 - Fx v
A B c D E F G H J K L M N o P Q R s T[=
1 12 30 86,6196 1070779 2058917
2 10 30 8065546 1063403 2050488
3 5 30 6719954 1044234 2027813
4 0 30 5563667 1024558 2003848
] 5 30 4573598 1005043 19.79853 .
6 -10 30 37.26659 9.863588 1957081
7 -12 30 3422789 9792676 19.48597
8 -15 30 2999764 9691744 1936789
9 12 35 8332924 11.64618 21.65507
10 10 35 77.60377 11,56014 2154816
1 5 35 B4.63755 11,3769 21.32648
12 0 35 5343376 1122661 2115222
13 5 35 4378927 1109354 2100322
14 -10 35 3660083 10,962 20.85733
15 -12 35 3251981 1090628 2079488
16 -15 35 28,3656 1081626 20,6924
17 12 40 7971035 12,8515 231441
18 10 40 7421108 1276457 23,03124
19 5 40 61,7302 12,59632 2282316
20 0 40 50,90852 1247718 2268926
il 5 40 4155706 12,3809 2259002
22 -10 40 33.48686 12,28121 2248589
23 -12 40 30,57521 12,2345 22 43403
24 -15 40 2650894 1215186 22 33738
25 12 45 75676292 14 32375 26 05625
26 10 45 7047741 1424731 24 95413
27 5 45 58.ATT48 1410059 2476818
28 0 45 48,06083 13,9973 2464963
29 5 45 39,03936 13,9125 24 55892
30 -10 45 312244 1382124 24 4565
H -12 45 2839407 1377733 244034
32 -15 45 2442766 13,69856 2430283
33 12 50 71.48697 16,08292 27.39152
34 10 50 66,40274 1600836 27 31684
35 5 50 54,8794 158897 2716153
36 0 50 44 89093 1578696 2703331
37 -5 50 3623616 1568834 2690993
38 -10 50 2871354 1558206 26.76916 -
Fogliol | Foglio2 Foglio3 @ [ v
Pronto £ H m - 1 + 100%

Where we have 5 columns which are

is for evaporating temperature C° which needs to be decreasing
is for condensing temperature in C° which needs to be increasing
Capacity in kW

Absorbed Power in kW

Absorbed Current in A
Then you click on “Fitting All” and you get:
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Typology [seral - «am‘.'.add‘%mdmme @mfu‘gs;we

UNILAB

SERIE1

A B
12,00000  30,00000
10,00000 | 30,00000
5,00000  |30,00000
,00000 30,00000
-5,00000  |30,00000
-10,00000 |30,00000 S Gt ]
-12,00000 |30,00000
-15,00000  |30,00000 @ Stepwise Method
12,00000 | 35,00000
10,00000 | 35,00000
500000  |35,00000
,00000 35,00000
-5,00000  |35,00000
-10,00000 |35,00000

LiREE e @ oo s e e

e
iy

ZR250KCE-TWD R407C

62,23 + -0,03%Tc + -0,01%Tc™2 + 245%Te + -0,00*Tc*Te + 0,00%Tc"25Te + 0,05%Te"2 + 0,00%Tc*Te 2 + 0,00°Tc™2%Te"2 +
0,00%Te~3 + 0,00%Te"~3*Tc + 0,00 Te"3*Tc"2

Then click on “Save” and “Back”, you will see the capacity, current and absorbed power curves in the main mask:

Typology IScml j ‘GHME +Add‘ ‘
e [oun S Cemm—

Serie fseries -l O

Models IMODEL1 |

o

Result 55636,85

MODEL1
Avail, Refrigerants  [pq345

Eq. 10 Coeff.

v [ o ) w ]
robn-as

s [ o | o |

[ Ref. Cond. Temp. [
| Ref. Evap. Temp. | 5 |
| Ref. Overheating | 5 |
| Ref. Subcodling | s |

62,23 + -0,03%Tc + -0,01%Tc"™2 + 245%Te + -0,01%Tc*Te + 0,00¥Tc~2¥Te + 0,05%Ta"2 + 0,00%Tc*Te"1 + 0,003 T "2* T2 +
0,00%Te"3 + 0,00%Te"3*Tc + 0,005 Te"3*Tc"2

£} Home

To close the mask click on the button

Customer’s Management

Customer’s Management

. . Cuskomers Managemenk .
e Let’s click on the voice | g 2 of the Archive management menu
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| Archive management |

FE Customers E]

Customers

FEUNILAB SRL
COMPANY NAME | |

Kind Attention |

Reference |

Address |

City

Phone Nr

Web

|

|

|

|

| Country | |

|

|

|

E-mail |

|
|
Fax Nr |
|
|

l 29 add... ” Ly Delete H 24 Modify I

here it’s possible to add, delete or modify customer data.

e Let’s click on the “Modify” button

FE Customers

Customers

P UNILAE SRL

COMPANY NAME | |

Kind Attention

Reference

Address

ZIP Code | Town |

Phone Mr

Fax Nr

Web

E-mail

|
|
|
|
City | | Country |
|
|
|
|

29 Add. 4z Delete 23 Modify L)) = B et

X

® For example, we could enter a new customer as in the next figure.
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FE Customers

COMPANY NAME lex LTD |
Kind Attention | |
Reference | |
Address |kingstc:n ways f |
ZIP Code (34600 Town [Oakland |
City [0akland | country [Usa |
Phone Nr [916-456987 |
Fax Nr | |
Web |www.exltd.cnm |
E-mail |inF|:|@exItd.c|:|m |
Y| ] 24 ¥y  Cancel modify Save &

X

e then click the “Save” button

FE Customers g|
Customers
COMPANY NAME | |
Kind Attention | |
Reference | |
Address | |
ZIP Code I:I Town | |
City | | Counkry | |
Phone Nr | |
Fax Nr | |
Web | |
E-mail | |
29 add. 2z Delete 24  M™odify 5] = E et

our company “ex LTD” has been added.

Unit measures (Decimal places)

Unit measures (Decimal places)

L]

ﬂ IUnit measures (Decimal places)

e Let’s click on the voice

| Archive management |

of the Archive management menu
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BH Unita di misura (Decimali)
Cateqgoria

Decimal places
3

a
3
3
Z
1

® Here you can set for each unit measure the number of decimals showed in the program.

Backup Archive

Backup Archive

. . Backup Archive .
e Let’s click on the voice | ﬂ " of the Archive management menu

| Archive management |

—
\!') This procedure makes a backup copy of the archive, Do you want to continue?

Si I Mo |

e |f we click “Yes” (Si ), will get
Warning |z|
[
\:!_) Backup completed successfully!

Restore Backup

Restore Backup

. . Restore Backup .
e Let’s click on the voice | QI of the Archive management menu

| Archive management |
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Warning

-
- | ) This procedure restores a backup copy of the archive. Do wou want to continue?

Si | Mo |

* |f we click “Yes” (Si ), will get

Warning

L
1 ) Restore completed successfully! Restart Coils 6.5 bo update the changes!

TOOLS

TOOLS

This is the Tool menu :
Tools @Dnline help |

Coils Script Editor 4

Options Cirl+0
Delete License

Transfer Licence

Transfer license to Smartkey
Internet Updates Ctrl+U

Customize logo

EeddDXD

DXF / DWG to EMF Converter

Coils script editor

Coils script editor

Coils Scripk Editor r

e By clicking on | we get a sub menu with two voices

Taols || @ Online help
| Cails Script Editar >—| @ Project's Script
G- Options ChHD g External Scripk

[ll| Project's Script | . L. . . . .. . .
|'——| ] F permits to write in a programming environment a script and it is meant or either light or

experienced programmers
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[M Macro1 (macro) - Coils 6 Scripting [ design] D@

File Modifica Visualizza Macro Debug  Modulo  Aiuto

FLHEE % O g » 5= (=

Oaggetta: |[Generale] j Proc: |Main j
1 Sub Main

End Sub

|~
v

| % External Script | . . .
permits to load and write an external script

M Macro1 (macro) - Coils 6 Scripting [design] EE]

File Modifica Visualizza Macro Debug Modulo  Aiuta
BEEUEES Y » O g+ 5=

Oggetta: |[Gene|a|a] j Proc: ‘Main j
i Sub Main

End Zub

|~
w

Options

Options

This voice permits to set general program options.
. X Qpkions Chrl4+0
® Let’s click on voice |[} of the “Tool” menu
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liii] options =)

[ $=  Generaloptions | B Profiles Calculate £ More

Show the welcome message when Coils 8.0 starts (recommended)
Ask confirm before closing Coils 8.0

] Don't ask confirmation when overwriting fins or tube thickness

Language: |Eng|ish j (] show Transhtions ID

Archives coil price password | |

Print layouts pre-loading

Default printer for PDF output: = ﬂ

Coils 8.0 configuration wizard

(1 update print date autormaticaly

o ok X Cancel

In the general options mask you can set welcome message, language, calculation of cooling projects with
Freons, allows subcooling analysis, ecc.

) Coils 8.0 configuration wizard
e |f we click on the button

I-Im Coils 8.0 configuration wizard @
Welcome to Coils 8.0

This wizard will guide you through the configuration of Coils 8.0. It wil be s

First, select your preferred language, and then click on the "Next' n

Language: Italian j

<< Back Hext == Fimish

We can choose the language shown the first time you run the software.

Lo Mext =
e After clicking the button

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196

www.unilab.eu - info@unilab.eu



HHHH
ssemm U N I L A B UNILAB Coils User Manual 116/146

HEAT TRANSFER SOFTWARE

Made in iloly

I-Ilﬂl Coils 8.0 configuration wizard e @
Welcame to Coils 8.07

When you start Coils 8.0, it is possible to show a welcome message, that le

Show the welcome message when Coils 8.0
starts (recommended)

<< Back Mext == Finish

L . Mext ==
e After clicking again on the

Here we can choose to import the geometries from the previous Coils

J.@ Coils 8.0 configuration wizard I @
Welcome to Coils 8.0f

If you have a copy of Coils 5.5, it is possible to specify its path to import all

{#3 Do not import data from Coils 5.5
("1 Automatically search Coils 5.5
"3 Manuzlly specify the Coils 5.5 path

=< Back Mext == Finish

Lo . Next ==
e After clicking again on the

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196

www.unilab.eu - info@unilab.eu



1]
‘-‘»==== U N I L A B UNILAB Coils User Manual 117/146

HEAT TRANSFER SOFTWARE

Made in iloly

di@ Coils 8.0 configuration wizard IIEI
Welcome to Coils 8.0

Coils 8.0 allow you to hide some rarely used fields in the calculation window

Please, select one of the given default profiles, or select customize

Calc. data profile: ©

<< Back Mext == Finish

L MNext ==
By clicking

I-',@ Coils 8.0 configuration wizard IE
Welcome to Coils 8.0!

This wizard is finished successfulby.

Click on 'Finish’ to start Coils 8.0

<= Back Hext == Fimish

Finish
Click on the button to close the Configuration Wizard.

. . [ﬁﬁ Profies .
In the “Options” mask in the page we have the following profiles
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UM Options IIEI
3= General Options |[ﬁ£ Profiles | Calaulate A More
Calc. data profile: Print profile:
Heating |C-:um|:ulete ﬂ |Cu:-m|:ulete ﬂ
Cooling | Complete | |Complete |
Condensing | Complete ~|  |complete |
Direct expansion |Complete | |complete |
Steam |C-:um|:ulete ﬂ |Cu:-m|:ulete ﬂ
Pump evaporator |Cnmplete j |C|:|m|:|lete j
Set all profiles to: Easy Advanced Complete
o Ok x Cancel
Easy Advanced Complete
than can be set one by one or all by the buttons: , or
Calv:ulate . . . . .
The page allows to manage some information and settings about the coils calculation and

the printouts, like the calculation of the superheating, the subcooling, the enable of the calculation of the cooling
projects with freons, etc.

Ll.@ Options I @
§E General Options &ﬁ Profiles Calculate &I More
[] Enable the calculation of cooling projects with freons.

Allows the calculation of superheat., cond., and subcool. analysis
(Disabled since build 141029)

[ Allow calculation with refrigerant flow as input
[] Disable correction for low temperature evaporator
[] Disable calculation with DHML

Calculation of the total heat capacity for inlet air temp. below 10 °C:
|C0nsider both latent and sensible heat j

Show certification status on the printout sheets
[] show Capacity Required/Max/Safety on the printout sheets

[] Disable automatic nr of decimal places for /s and kPa units on the printout sheets

"4 ok X Cancel

E More

The page allows to set the default path where save the projects, and the path of the database.
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J,ﬂl Options IlE|

§E General Options M Profiles @ Caloulate ﬁl More

Default folder for the projects

|[MyDocuments] ‘Coils 6 Projects | = [} My Documents

Database path:
|[default] | = [} Restore def.

Hide requested fields

e ok X Cancel

: : _ " ok . . :
To confirm the settings of the Options click on , otherwise to discard them click on

x Cancel

Delete License

Delete License

By clicking on | 3K ool Lcense

message appears

of the Tool menu , we can delete the license. The following

Warning

! E Are you sure bo delete the Coils license?
L3

Si | Mo |

“Yes”(“Si”) confirms the elimination of the license.

Transfer License

Transfer License

This option allows to transfer the software license from the current computer to another one. It means, that
using such procedure the same license cannot be used on the more than one computer at the same time.

| ‘=] Transfer Licence

By clicking the | of the Tool menu , you will see get
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Software activation 5]

ﬂ; Licence transfer : Step 2. Saving license information Q

2l

Click this button ko save the license data to the license transfer file.

After sucessfully saving the file this copy of the program will
Transfer License be disabled and it wont work untill reactivated with a new
activation code.

. €l

To continue, we would click on the “Transfer License” button.
To exit, click on the “Exit” button.
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Transfer license to SmartKey

Transfer license to SmartKey (for clients with OLD activation system only)

This option allows to transfer the license information to a smart usb key, which is useful to avoid loss of license
in case of computer damage. But even in this case, software cannot work at the same time on different more
than one computer.

Transfer license ko Smartkey | .
|E of the Tool menu , we get the following message

By clicking the

Unilab Coils ev

.
y Warning: this procedure will transfer vour current license to a Smartkey USE device. Do vou want to continue?

By clicking “Yes”(Si) =

Transfer online license

LICENSE TRANSFER TO ANOTHER PC

The following points show the procedure to transfer the program license from a computer where the program

was installed and the license was activated to another pc:

1) Open the program in the computer where license is active and delete it with “Delete License” in its
menu;
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11| Unilab Coils 7.3 ev - build o e S|
File = Calculate Projects | Archive management | Tools || @ Oriline help
! Project: A | @ S E & = i) ga i [EE B Uniits: Coils Script Editor 3
Coils 7.3 - Welcome! | B options Co+0 e x
- x Delete License
Welcome to Colls 7.|a rese e
E Transfer license to Smartkey I
fm  Interpet Updates Cirl+U
N - @ Customize logo
New project: |® Show the Coils 7.3 Online Help
Heating {## DXF /DWG to EMF Converter —
lml Open recent project: k)
Cooling (] [Project: [ Last update: |#_[ -
Condensing il 'I| C:\Program Files (x86)\Unilab Coils 6.0\5...\DirectExpansion.c6prj 02/07/2014 10:21:
_ N : C:\Program Files (x86)\Uniab Coils &.0\5...\PumpEvaporator.cepr 19/06/2014 12:41; @
|| C:\Program Files (x86)\Unilab Coils 6.0\SampleProjects)Cooling.c6pr 19/06/2014 12:39: #
Steam (] C:\Program Files (x86)\Uniab Coils 6.0\SampleProjects\Steam.c6prj 19/06/2014 12:36; &
Pump evaporator |£| | C:\Program Files (x86)\Unilb Coils 6.0\SampleProjects\Heating. c6prj 19/06/2014 12:27: &
Partial condensing il C:\Program Files (x86)\Uniab Coils &.0%5ampl...\Condensing.c6pr 19/06/2014 09:13; &
i C:\Program Files (x86)\Unilab Coi...\MultiphasesCondensing.capr 19/06/2014 09:13: @

11| C:\Users\guido.g'\Desktop\Coils Autotest ...\Z6335RY 8R.c6pr

] C:\Users\guido.g\Desktop\Progetti autotest 2\Z6335RY 8R.c6pr
C:\Users\guido.g\Desktop\Coils Autot...\SEA 10-01F Esp..c6pr
C:\Users\guido.g\Desktop\Progetti autotest 2\SEA 10-01F Esp..c6pr

Falllmmerl miida A Ml m el M m mmddei mdemd e I DA N7 e

| Calculation:

[] without Fins

20/05/2015 08:56; &
20/05/2015 08:56: &
20/05/2015 08:56: &
20/05/2015 08:56: &

Aanlncinnd C no.oc,

=

[ external Mixture &%
)

[] Recuperators N-M |Z] Open saved projects lﬁ Open praject

[x Delete praject ]

Download it now .

Coilz 7.3 by Unilab SRL

.

2) Launch the program in the pc where you want to transfer license;

3) Input the same activation code you used on the other pc.

INTERNET UPDATE

INTERNET UPDATE

In order to perform the update of “Coils” software these are the steps to be followed:

4 start
® C(Click on the Start button on thestart bar

® (Click on the “Program” voice of menu

1423 03105/2015
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Catalogo di wWindows
Irnpostazioni accesso ai prograrnmi

windows Update

@
o

WinZip

Peogr arnrni 4
Dati recenti 4
Irnposkazioni k
Cerca 4

Guida in linea e supporto tecnico

Esequi...

Disconnetti TestxP. ..

BE 0@ vRaua

Windows XP Professional

Speani compuker. ..

® (Click on the “Unilab Coils ” voice of the menu and

Cakalogo di Wwindows
Impostazioni accesso ai programmi

w
% wWindows Update
&

WinZip

Accessori

Prograrmmi
Esecuzione automatica

*r vy v v

Dati recenti L4 Giachi
WinZip
Irnpostazioni 4

Assistenza remata

[

Cerca @& Internet Explorer
%% M3 Explorer
Guida in linea & supporta kecnico lﬁ Qutlook Express

@ Wwindows Media Plaver
ﬂ ‘Windows Messenger
@, ‘Windows Journal Wiewer

Esequi...

Disconnetti TestxF...

BE e vy

Windows XP Professional

Speqgni cormpukter..,,

® (Click on the “Update Coils”
@ Coils
4 DRWEOEMFConverter
ﬁ Microsoft@ Windows® COperating System
Tanslation Utility [EN]
@ Technical Support [I5L Light]
&Y Uninstall Coils
Q‘ Update Cails
LIkility per la kraduzione [IT]
I%B wdeonw Application

® Thefollowing screen appears
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@\ Coils 8.0 - Aggiornamenta b4

nuto

i &l programma di aggiom,
programma si connetterd ad un server True Update per
controllare se & disponibile una nuova versione di Coilz 8.0.

Agzicuratevi che |a vostra connessione a Intemet sia attiva e
cliccate su Avanti per continuare.

E Avanti » i | Apnulla

® (Click on the button

® Thefollowing screen opens and it asks for contract code (= activation code), that you should have received with the download
link or you can ask Unilab by sending an email to sales@unilab eu

@ Coils 8.0 - Aggiornamento >

Imserre i| "Codice Cortratta” fomita da Unilab.
Questa codice sitrova sul documento "Contratto di Assistenza Annuale” che vi & stato fomito nella

gpedizione. Questo codice inizia con le lettere "TSC. ... Perfavore non inserre nessun altro tipo di
codice.

Codice Cortratto:

Se non si dispone di questa informazione, & possibile rchiedera inviando un'email a:

helpdesk @unilab eu

< Indietro | E Avanti = i | Annulla

Pleaseinsert your code, for example, “TSC1234U” and the program goes to the next screen
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@ Coils 8.0 - Aggiormamento

Coils 8.0 Change Log

Dontt forget to do a backup copy every time you udapte
Coils!

Build 180618

+ Introduzione dell'opzione per disattivare l'introduzione del account
per accedere all'anagrafica clienti

® Amessagethatsays thatthereis a newer version of the program

'Q, Coils 8.0 - Aggiornamento >

C'8 una nuova versione di Coils 8.0 disponibile.

Clicca su Avanti per proseqguire con 'aggiomamenta.

< |dietio E Avarti = i | Annulla

® Wecan click on the button to start downloading the new version
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@ Coils 3.0 Update o

Download in corso: UpdateC63 exe da downloads unilab .eu
Tempo al termine stimato: 00:11 - Velocita trasferimento: 4867 78 KB/Sec

® Thefollowing screen shows, that we are about to start to download.

E, Coils & Update Installazione x

Benvenuto
Benvenuto al programma di installazione di Coils & Update 1.0.

E’ vivamente consigliato uscire da tutti | programmi Windows
prima di continuare con questa installazione.

Se ci sono altr programmi in esecuzione, prego premere
Annulla e chiudere questi programmi prima di rlanciare
linstallazione .

Altrimenti premere Avanti per continuare.

= [fjefizige) E Avanti = i | Annulla

®  After that we click on the button
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E_i-. Coils & Update Installazicne >

r
Pronto per installare
Eﬁ pronto per installare Coils 8 Update 1.07

Il setup ora ha abbastanza informazioni per installare Coils 8 Update sul tuo computer.

Saranno usate le impostazioni seguenti:
Carella di installazione: C:Program Files {(x86)"Unilab Cails &.0%

Carella dei collegamenti:  Unilab Coils 8.0

Clicca su Avanti per procedere con linstallazione.

« Indietro | E Awanti = i | Annulla

® Thesoftware tells whereit will beinstalled and ask to go to to continue

g;. Coils & Update Installazicne X

Ouzion
EJSdea'ma le opzioni e clicca su Avanti per proseguire.

IMPORTANT: Please select from the following options

] Mon sovrascrivere tutte le perzonalizzazioni
] Mon sovrascrivere le stampe - seleziona se hai personalizzato le stampe di Coils.

[] Mon sovrascrivere le traduzioni - seleziona se hai tradotto il programma.

Double check the options above before continuing.

< |ndietro | E Avanti = i | Annulla

When the installation of the update software completes, the following screen appears

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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E, Coils & Update Installazione x

Installazione completata
Linstallazione di Coils 8 Update 1.0 & completata.

Grazie per aver scelto Coils 8 Update!

Clicca su Fine per uscire dal programma.

/

s | b Bne | | A

To end the process, please click on &

Customize logo

Customize logo

Zustomize logo
The voice | @ on the Tools menu allows to insert the company information and
the logo.

Customize logo |§|
BM™P file for the logo :
- |&@
Header / Company information
Tel: +00 0000 Q000000

Fax: +00 0000 0000000
wieh! wewiw, companyname.com - info@cormpanyname, com

Thefield

=3
allows you to insert the path of the image to use like logo. Click on the button near it to select the image.

In the “Header / Company information” field

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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_ompany Mame

Main Address

Tel: +00 0000 0000000

Fax; +00 0000 0000000

ek wenivy, COMpanyname.com - info@companynane, com

allows you to insert the main information about the company.

«  Apply , , .
The button ‘ allows to confirm the data inserted in previous fields.

Cancel
The button ' * allows to discard the data inserted.

DXF / DWG to EMF Converter

DXF/ DWG to EMF Converter

_ |8 DuF DWW o EMF Converter o ]
The voice | on the Tools menu allows to convert a DXF file into an EMF file.

F% DXF / DWG to EMF Converter

Open

Save As

Q@

Click on the "Open”
button and select your
drawing. Then click on
the "Save as" butkon
and choose "EMF"
fFram the "File bype"
field. Finally click
"Save" and the
drawing will be
converted,

L]

-4.0767 , 6,1511, 0.0000 AP OFF GRID OFF  |ORTHO OFF  (OSMAP OFF

Cpen Save As

Here you can open a DXF / DWG file by and save it into an EMF file by

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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ONLINE HELP

ONLINE HELP

online hel . . . . . .
The menu of the top bar allows to find needed information directly in Coils User Manual

[ UNILAB Coils User Manual

@

o P
ascondi  Indietro Home  Stampa  Opzioni

Cortenuto | Cerca | Preferti |

@ Exercise Geometry Section
[ cHaRTS AND TABLES
@ CALCULATE MENU
(9] cusTomze
[?] prouECTS
@ ARCHIVE MANAGEMENT
@ To0Ls
[7] ONLINE HELP
@ How fo
[2] coils 3D visuaiization

How to

MAIN FEATURES

Introduction »»

COILS is a tool for the design and rating of finned heat exchangers in the following calculation modalities:
+ Heating and Cooling of the air without any change of phase of the liquid, gas or refrigerant in the tubes
= Condensing and Direct Expansion of refrigerants with change of phase
+ Steam
« Pump evaporators with R717
Compressors and axial fans
In the Professional edition, COILS has an extensible archives of usable axial fans and compressors in the Condensing and Direct i Iculation options. In this way it's very easy to carry out the design of remote
condensers and unit coolers.
Geometries
COILS has an extensible archive with more than 50 geometries, the most used in the air cons
It's possible to insert a new geometry with the following characteristics:

oning and refrigeration industry.

 Staggered and aligned tube

= spiroidal or integral fins

= Tubes with different types of corrugation

* Fins with different types of corrugation
Moreover, changing the correction factors of the geometry it's possible to obtain calculation results adherent to the experimental data gained from a laboratory of measures.
UNILAB is the only software house in Europe able to help an heat exchangers manufacturer in the obtaining of the Eurovent certification for water coils with the aid of our software (HECOILS norm EN 1216 - see the
Eurovent website for more information). The adjustment of the correction factors has allowed a maximum deviation of the values calculates from the experimental data of 5% for the thermal power and of 10% for the
pressure drops air side and tubes side, for the same geometry in different configurations and multiple conditions.
Calculation modalities

« Inthe Verify modality the user can rate the power and the pressure drops knowing all the geometrical parameters of the exchanger and the working conditions changing ene or more input variables at the same time (for example: geometry, inlet air
temperature and humidity, fluid, fin thickness, fin type, tube type, fluid temperatures etc )

 In the Design modality it is possible to insert the working conditions and the power required without knowing all the geometrical parameters, obtaining a list of exchangers compatible with the initial conditions imposed
OTHER FEATURES
+ simplified management of the projects saved on file, with the preview of the selected project

« Wide archive with the physical properties of hundreds of liquids, gases and refrigerants (with R407C, R4D4A, R134a, R744 - NIST archive)

Insertion of the physical properties of new fluids and mixtures of pure liquids gases and refrigerants

.

Graphs and tables of the physical properties of the fluids (temperature, density, viscosity, specif heat, thermal conductivity)
= Association to each project of a drawing in DXF or Autocad® DWG format

* Exportation of the input-output data on Excel file

Design of the inlet-outlet manifolds diameters and automatic calculation of the pressure drops

Utility for the exact calculation of the cost and weight of the exchangers

.

Graphs: Power vs N* of rows, Fluid flow vs Pressure drops (air and fluid side] and others

« Subcooling anzlysis in the Condensing calculation option

Customizable outprints with the Page Builder editor
« Outprints in the PDF and DOC formats

« Utility for the management of axial fans: automatic calculation of the airflow between the fans and the coil in 21l the calculation options

+ utility for the of th automatic calculation of the i porating temp and the refrigerant flow in the ing/Direct Expansion calculation options

How to change unit measure in page print out

How to

How to change unit measure in page print out

0 After performing a Calculation, we click on the “Print” button
UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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,@ Unilab Coils 8.0 ev - build 180912|E - O x
File | Calculate Charts and tables Unit measure Standard Conditions Customize Projects | Archive management Tools @ Online help
Project: [~ 1) = | Edw FH- & = i [32] Standard Conditions~ _ ¢ Units: (5 o = = =
Coils 8.0 - Welcome! |£| C:\Pr...\Condensing.c6prj * | 10X
lif] Condensing AIR SIDE Obt. TUBE SIDE
Calculation Mode Capacity W - EEFE Fluid R134A | [#]..
(*) Verify
Design Airflow - | |m3/h - 20000
© Desig | _ =l E Flow ka/h ~|| 1024
Geometry Face Velocity m/s - 3,09
Subcooling Girc.
Tube Condensing Temp.ﬂ |°C ﬂ 53
Fin Inlet Temperature DB ac = 38
Manifolds Overheating K = 18
— |Inlet Refative Humidity = | % | 50
Subcooling K = 3
Output
Outlet Temperature DB o - 45,7
Exchange Surface Prassure Drop j & |I-:F'a j 22,51
[ iditt ~ o
m? ~|| 159,773 |Outlet Relative Humidit | 334 Fouling factor (KW - &
Project Description
Trial :IE‘ Fouling factor (= KW~ 0 Fluid Velocity [Gas phase] ms p 4,37
Mo Warning Pressure Drop Pa - 61
il pri 0,00 —
Coil price (€) : |Nu tubes for row j 20 Finned Length mm - 1500
J
£ Rows 4 Circuits 5
Fin Pitch lmm(2) | 250 |
Calkculate | | =) Print Nr of Skipped Tubes g Bafflas n® 0
We open the following print preview page
Company Mame
Main Address
Put your logo here | r= +omwoommn
Fax: +00 0000 0000000
webi www. companyname com - infol@companyname com
Customer Date 170972018
To the k. a. of Qur Offer -
Your Reference Description
CONMDENSING COIL - 188030 C_5 20T 4NR 15004 2,57 BNC
Geometry 18E020_C_5 Coil Length 1500 mm  Mr. of bafies ]
Nr of Tubes per Row 20 Fin Pitch 250 mm
Nr of Rows Nr of Circuils 5 Tube Shaps Circular
Capaciy 43628 w
Exchange Suface 189,77 m
Global Exchange Coefficient 20 Waime K
DTML 103 *C
Fins Material / Tubes Material Aluminium / Copper
Fin Thigkness 0,1000 mim
Caoil Internal Violume )y |
Tubes External Diameter 159 mim
Tubes Internal Diameter 152 mum
Number of skipped tube a
AIR SIDE
Atmnos pheric Pressure / Altitude 1,041 /10,00 bar A Jm
Wolumetric Arr Flow 200000 mh
Mass Air Flow 22335 kgh
Face Welocity on the Cail 300 m's
Inlet Air Dens ity 1,12 Egim®
Inlet Air Temperstre 20 "C
Inlet Air Relative Humidity 50,00 56
Inlet Air Specific Humidity 20,80 glg DA
Inlet Air Enthalpy 91,71 b fEg
Outlet Ar Temperature 457 "C

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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To change the capacity from W to HP

o0 click onthe unit measure W

Company Name
Iain Address

Put your logo here | re w0000

Fax: +00 0000 0000000
web www.companyname. com - infoi@ companyname. com

Customer Date 17/08/2018
To the k. a. of Our Offer -
Your Reference Description
CONDENSING COIL- 188030 C_5 20T 4NR 15004 2 5P SNC
Geometry 188030_C 5 Coil Length 1500 mm  Nr. of bafiles o
Mr of Tubes per Row 20 Fin Pitch 280 mm
Mr of Rows < Mr of Circuis 5 Tube Shape Circular
Capacity 49528 W v
Exchange Suface 158,77 nr
Global Exchange Coefficient | Wme K)
oML 1103 .
Fins Material / Tubes Material Aluminium / Copper
Fin Thickness 0, 1000 mim
Caoil Inter nal Volume 27 |
Tubes External Dismeter 159 T
Tubes Internal Diameter 152 mm
Mumber of skipped tube a

0 Let’sclick onthe menu where We see W,

Bogf E}E E

iz

Brg v

By changing unit measures, all values will be recalculated automatically.

C ompany Name
Main Address
Put your logo here ||ra w0000
Faz: +00 0000 0000000
web www. companyname com - infoiflcompanyname com
Customer Date 1710952018
To the k. a. of Qur Offer -
Your Reference Description
COMDENSING COIL- 188030 C 5 20T 4NR 15004 2 5° BNC
Geometry 188030 C 5 Coil Length 1500 mm  Nr. of bafiles o
Mr of Tubes per Row 20 Fin Fitch 250 mm
Mr of Rows < MNr of Circuits B Tube Shape Circular
Capacity 668,55 HP
Exchange Suface 18977 me
Global Exchange Coefficient 20 WM k)
oML 103 "
Fins Material / Tubes Material Aluminium / Copper
Fin Thidkness 0,1000 T
Caoil Inter nal Volume Ay |
Tubes External Diameter 1559 ITHT
Tubes Internal Diameter 152 T
Mumber of skipped tube a

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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How to change the drawing
How to change the drawing
lﬁ Drawing ‘
0 Inthe “Print” page Let’s click on the button on the bottom of the mask:

Drawing

[ §7 Default Hx Delete ]
File Format
ut you r Ogo e re Tel +00 D000 0OOO000 ] Awailable and recent drawings:
Language ;:; f‘iEDEDDEnDDDDDDD o Cooling | Heating [ Condensing
panyname.com o Cooling | Heating [ Condensing
Customer UNILAE SRL Date D:AVBCoils\ @0, \TEGOLL emf
. Tothe k. a. of Developers Team Our Offer -
Your Reference- Desecription

COMDENSIMG COIL - 166030_C_S 20T 4MNR 15004 2.5P SNC

Geometry 166030_C_5 Coil Length 1500 * Mr. of baffles

Nr of Tubes per Row 20 Fin Pitch 280 *
Print sheets: 7 M of Rows 4 Nr of Circuits 5 Tube Shape
= Simplified Capacity Reguired / Maxirmurm / Safety 4258 £ 45775 /1069
= Exchange Surface 189.77

Global Exchange Coefficient 30

DTHL 10.4 T

Fins Material f Tubes Material Aluminium / Copper

Fin Thickness 0.10

Cail Internal Walurne 217

Tubes External Diameter 15.85

Tubes Internal Diarneter 15.18

Murnber of skipped tube u]
Export to file AR SIUE

Atmosphetic Pressure / Altitude 1.01/0.000

Wolurnetric Air Flow 20000.0

Mags Air Flow 22335

Face Welocity on the Coil 3.08 Cimensions Calculation Script

b
e I B (D il
I ﬁ Customize sheet % Drawing Hq? Dimensions [a Print H@ Back l [e/ Apply Hb" Open ]

1]
By clicking the “Open” button 7 e

Dimensions Calculakion Scripk

[] ale, script available

Dizable scripk

"  Apply HE" Dpen l

By clicking the open button, we can charge a previously saved AutoCAD drawing.
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Cerca i | ) Drawings

=~ e EerE-

*FrameRnnFl .enf

- Battol.emf
*Sidesl .emf

& Battnz, emf

B

Documenti W *TEGOLI.emF
el HeBatt04, 56
?‘[ H Batt05, emf
e batto11,emf
Desktop [ hatto12.emf

e batto1 3. emf

e batto14,emf
HeBattact emf

B CONYOGLIATORT emf
e FLANCATE
*FrameFacadel .enf

&

Docunmenti

@

[~ Apriin sola letiura

Rizorze del
computer
- Nome file: |Batt|:|3.emf ﬂ Apri |
Rizorse direte  Tipo file: |EMF j Annulla

How to balance fans or compressors with coils

How to balance fans or compressors with coils

® Let's Open a Direct Expansion’s project

File | Calculate Charts and tables  Unit measure Standard Conditions Customize Projects | Archive management Tools @Dnline help

Project: ‘%v = : D E & 7 'g [ﬁv M - =) Standard Conditions~ = : Units: i < 3 - [} é =
Coils 8.0 - Welcome! ._|—| C..\DirectExpansion.c6prj | b X
ill] Direct Expansion AIR SIDE Total | Sensible TUBE SIDE
Calculation Mode Capacity W - | Fluid R12347E | 2 ...
(s Verify
i Airflowr | |m/h - 10000
O Design | =] ey = Flow " -
Geometry Face Velocity g - 2,53
m/ |E\.fa|30mting Temp.j |°C j 2
102522_C_S w
| Quality | 0,2
% Geometry Details
Inlet Temperature DB 2c = 30 Inlet press. of the valve kPa - 0
#4  Search Geometry )
Overheating K p 0
|Inlet Relative Humidity v | % 50
|C0nsider both latent and seﬂ T E e T TR T - — 167
Pressure Drop j '@ |kPa j 82,78
|Outlet Relative Humu:ln:j 84,5 R —rr— -
Fouling factor ’—_|[m2 KW - 0 Fluid Velocity [Gas phase]  |q ~[| 21,31
Pressure Drop Pa - 93
Tube
il N° tubes for row Rd 40 Finned Length mm  *|| 1100
Manifolds :
Air Side Details
Output Fin Pitch |mm (2) j 2,50 j
Calculate | |=§  Print | Nr of Skipped Tubes o Baffles n® i
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® let’s click on the “Airflow” combo in the Air Side of the mask and choose the Fan item

AirFlon ;I

AirFlowy

Face Melocity

®  The mask will be like the following:

Eile | Calculate Charts and tables  Unit measure  Standard Conditions Customize Projects | Archive management Toaols |
et B- O E @S T Eew R E- Y s senerdcondtons Pl 0 BEIS-0 6 5

Colls 8.0 -Welcome! ] C...\DirectExpansion.cépri | 4P %
|lll] Direct Expansion | AIR SIDE | Total | Sensible ! || TUBE SIDE |
ilceleniisicas | Cracty Fuid — [Ri23ez | (Z].]
@) Verify

) Design IFan

Flow fom < |
Geometry Face Veloci -
ace Velocity |m!s = Iﬂ‘ IE\raporating Termp. v | I“C = L‘

|1uzszz_c_s | HZ] |Qua|‘rty 'I 0,2
[g Geometry Details l

l Inlet Temperature DB Inc j 20 Inlet press. of the valve |kpa | 0
rheati -
|Inlet Relative Humidity j % el IK J g

ICons.ider both latent and SELI Outlet T rature DB -
: S I ¢ J Ii‘ IPressure Drop jlkpa j 82,78
[Outlet Relative Humidic -] % Sy — e B0

Fouling factor [ kW =] 0 Fluid Velocity [Gas phase] |5 =] 3131

[ﬁﬁ Search Geometry

Pressure Drop |pEI j o3

® let's choose the “Fan” clicking on the button E] appeared after the choose of the fan

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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rf} Fan Ilﬂl

Fan
Triphase Axial
+-- Cliente
+- Ebm
+- ZiehLAbegg
Konophasze Axial Bgd--ceee -
+- Ziehl-Abegg

L= B LT T

o
)

Fan | |

Ref. Dens. Curves (kg/m3) ESP (Pa) II'
Position Blowing -

[] pisable correction for reference density

Kl

® Choosea fan by the tree in the top left side of the mask:

Fan .

+- Clierite

+-- Elm

=|- Ziehl-Abegy

=l Series FB

FBIO35-SD_2C. P
FBRO35-5D_2C._=
- FRO35-WD_2C. P
FBO3S-YD_2C. 5
FBIO40-SD_2C. F

cCondrm O ™ o

® The mask will be filled with the data of the selected fan model:
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+-- Cliente:
+- Ebm
= Zighl-Abegg
=~ Series FB
FBO35-50_2C._P
FBO35-5D_2C._S

FBO35-WD_2C._P
FBO35-VD_2C._5S
FBO40-SD_2C._P

cCondn Ccm M [

ool oo

=]
=]
=]
=
=
w -
=

Fan |FBEI35-'IJ'D_. iC. P

| e

MN®Fans

Ref. Dens. Curves (kg/m3) 1,20

Position |Blnwing

[ ] Disable correction for reference density

, 0K
® |et’s click on the button

following:

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196
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to close the mask and confirm the selection. The calculation mask will be like the
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File | Calculate Charts and tables Unitmeasure Standard Conditions Customize Projects | Archive management Tools |
e N @w@@qg! §@Smndard::onditionsvliumts:[h g! 2.0 Q!

Coils 8.0 - Welcome! ] C...\DirectExpansion.c6pri | b x
|lI] pirect Expansion | AIR SIDE | Total Sensible | TUBE SIDE |
CakulationMode  Capacty w =] | = | [#L]
@ Verify
O Design |Fan = e =[] 20000 | o B
Face Veloci =
Geometry ... FaceVeocty s =l 258 | [Evaporating Temp.~]  [°c B
|102522_c_5 |1}(F5035-VD_.2C._P w |E] | I E o
Quality 5 s
Geometry Detail
{z S::: G;me;i % Inlet Temperature DB [og =] 30 Inlet press. of the valve  |kpa | 0
rheati -
| nlet Relative Humidity | % Sremesng Ik oo |
ICnnsider both latent and 5&;' Outlet T rature DB -
- i I z J &I |Pressure Drop jlkpa j 82,78
|Outlet Refative Humidit - | % Fouling factor [ow =] o
Fouling factor I(mz KW j 0 Fluid Velocity [Gas phase] Irw’s j 31,31
Pressure Drop P - a3
— [Pa e

M® tubes for row =

Now let’s choose the compressor. Then we have to choose from the “Evaporating Temp.

Tubes Side section of the mask, the Compressor’s item:

Evaporating Temp. ;I
Evaporating Temp.
Absolute Pressure

The mask will be like the following:

” combo IEvapDrating Temp. ;I
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File | Calculate  Charts and tables  Unit measure  Standard Conditions  Customize  Projects | Archive management Tools | Q Online help

trroject: B- ) 1@ S 5 & WKl L 5 standard condivons Jivns: 3 HY i S- 0 &

Colls 8.0 - Welcome! ] C..\DirectExpansion.c6pr] | 4rx
[1I] Direct Expansion | AIR SIDE | TUBE SIDE |
Calaulation Mode  Capacty [w Fuid  [rao7c | [#]..]
&) Verify

) Design IFE”"l j Imgfh j ki Flow Ikgfh j
Geometry, . Face Vebocty mis S| 2% e = | ]
102522 C S 1x FBO35VD_.2C. P

| L | . bl |E] |Cnnden5ing Temp.jl“'c leiddle j Iﬂl

[g Geometry Details ]

[tﬁ Search Geometry ] Inlet Temperature DB Inc j 30 overnestn
[Inlet Relotive Humidity ~] % srconing :: j %l
IConsider both latent and se;l Outlet Temperature DB I“C j 167 I—I
I—‘ |Pressure Drop jlkPa j 82,78
[outlet Refative Humidit | % e e Bl o

Fouling factor [(m= W =] 0 Fluid Velocity [Gas phase] s ~|| 3131

Pressure Drop Ipa j o3

® let's click on the “ ” button just appeared D to choose the compressor to use. Will appear the following mask:
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[E} Compressor I@

| Compressor |

Compressor ~

Copeland
+- Secroll

Screw
+- SemiHermetic
UNILAB - SCDB I R e e T P P
=t Scroll

+- Sanyo

+- Frascold

+- Bitzer v5.3.2.r300

+- Copeland v7.9 W]
= Vite Tev (°C)

(%) Capadty (kW)
Compressaor | | ") Absorbed Power (kW)

N°® Compressors 1 MO Absorbed Current (A) )

| Nominal Data |

Nominal Capacity (kW) I:I Available Refrigerants | -]

A
MinCond. Temp.(:) | | MnEvap.Temp. (°0) [ ]
Max Cond. Temp. (°C) I:I Max Evap. Temp. (°C) I:I

o oK
® |let's choose the compressor model by the tree in the top left side of the mask:
Campressar ~
Copeland
=l Scroll E

=l ZR.

ZR11M3E-T'W7
ZR1IM3E-TWC
ZR1IM3E-TWD
ZR1ZM3E-TWT
ZR1ZMIE-TWC
ZR1ZM3IE-TWD
ZR16M3E-TW?
ZR16MIE-TWC

W

®  The mask of the compressor will be filled with the data of the model selected:
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2 Compressor

Compressor |
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Power Supply (v/Ph/Hz) I:I
Maz Cond, Temp. (°C) I:I Max Evap. Temp. (#C) |:|

o Ok

[8]4
®  C(Click the button

® Thecalculation mask will be set as following:

Calculate
® Weclick the button and obtain a capacity result.
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Thus we have balanced fan and compressor.

® If we wantto see the balance point by graph, we can click the on Charts and tables of the menu bar

ﬂ Compressar balance poink |
0 Clickingon , wWe obtain the following graph.
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Coils 3D Visualization

Coils 3D Visualization

For this option please refer to the software UNIILAR FASY or visit

http://www.unilab.eu/prodotta/easy/
Considerations on Calculations that do not converge

Considerations on Calculations that do not converge

In the calculation of heat exchangers, although there are rules of general trends related to the construction of the heat
exchanger configuration and thermophysical properties, itis necessar to analyze each situation individually.

In the particular case of heat exchangers with phase change, such as direct expansion, condensation and pump evaporator, the
program COILS makes a correction of the benefits related to pressure drops of the refrigerant.

In this mode, the iterative calculation can, in some situations, lead to a stall situation in the process of convergence due precisely to
the application of this fix.
The only way to remedy this situation is to vary the number of circuits of the coil setin the calculation.
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HOW COILS CALCULATES CIRCUITS DURING A DESIGN ELABORATION

The “Design” functionality of Coils lets the user choose from a list of coils the best solution for a certain heat transfer
and pressure drop requirement. But how does Coils generate the list of possible solutions? This will be discussed in
the following document.

How does it work

Basically the software performs an automated calculation with all possible combinations of these three parameters:
1. Number of rows
2. Fin pitch
3. Number of passes (or nr of tubes in series)

The first two parameters changes between the minimum and maximum values set by the user in the “Design profile”
form. The third parameter instead changes between 1and 14 (*) and it’s used to calculate the number of circuits with
the following formula:

Nr of circuits = (Nr of tubes per row * Nr of rows) / Nr of passes

Where the Nr of tubes per row is set by the userin the input parameters.

Examples

A few practical example of these values are:

Nr of Rows: 2

Fin Pitch: 2.1 mm

Nr of Tubes per Row: 32

In this situation, the number of circuits will vary from:
Nr of Passes: 1

Nr of Circuits =(32*2) /1=64

To:

Nr of Passes: 14

Nr of Circuits =(32*2)/14=4,57=5

Another example:

Nr of Rows: 3

Fin Pitch: 2.1 mm

Nr of Tubes per Row: 32

In this situation, the number of circuits will vary from:
Nr of Passes: 1

Nr of Circuits =(32*3) /1=96

UNILAB S.r.l. - Via N. Bixio 6 — 35131 — Padova (PD) — Italy — Phone: +39 (0) 49 8763311 — Fax: +39 (0) 49 8750196

www.unilab.eu - info@unilab.eu



1]
U N I L A B UNILAB Coils User Manual 145/146

HEAT TRANSFER SOFTWARE

Made in iloly

To:
Nr of Passes: 14

Nr of Circuits =(32*3)/14=6,85=7

Another example:

Nr of Rows: 4

Fin Pitch: 2.1 mm

Nr of Tubes per Row: 32

In this situation, the number of circuits will vary from:
Nr of Passes: 1

Nr of Circuits =(32*4) /1=128

To:

Nr of Passes: 14

Nr of Circuits =(32*4) /14=9,14=9

Considerations on the thickness of the ice of the heat transfer coils

Considerations on the thickness of the ice of the heat transfer coils

This question on the effects of the thickness of the ice in the heat transfer coils and why sometimes the duty/ capacity
increases instead of decreasing ?

When we use the thickness of the ice we get two effects:
the ice introduces a thermal resistance that decreases the heat exchange coefficient.

the ice decreases the passage area of the air, therefore having the same flow, the cross velocity increases, thus the
heat exchange coefficient air side increases. This (coefficient) usually in the heat transfer coils is the binding factor.

The addition of these two effects give an increase or a decrease of the duty.

If the flow instead is determined by adding a fan, the ice presence will give an increase of the pressure drops air side,
thus bringing the balance point to a lower point, so decreasing the duty.

Considerations about grooved tubes

Considerations about grooved tubes

The corrugation of the tubes can both affect dramatically the coil performances or not, dependently on the typology of
the fluid inside the tubes. For example, if the fluid is an oil with high viscosity, or it is an ethylene/propylene glycol, a
grooved tube can increase the coil performances, otherwise the difference will not be even visible. If in the project we
are using refrigerants, the difference may not be so high. Why it happens like this?
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The equation to calculate the heat exchange coefficient of a finned pack heat exchanger is the following
K =1/ (Air Resistance + Tubes Resistance + U)
Air Resistance is the air side resistance equals to Air Resistance =1/ (Air H * Coil Eff)
Tubes Resistance is the tubes side resistance equals to Tubes Resistance =Si / Tubes H
Where:
e AirHis the partial exchange coefficient air side
¢ Coil Effis the finned surface efficiency
e Si=(Partial primary surface + Secondary Surface) / Primary Surface
e Tubes His the partial exchange coefficient tubes side

e Uare otherresistances usually ignored like the thermal resistance due to the tubes material and the fouling
factors both sides.

The primary surface is the thermak exchange surface of the tubes, and the secondary is the total surface of the fins.
Suppose that we set the Air Resistance to =0,018

When increasing the surface of the tube, using a grooved tube, you get a double effect: it increases the exchange
coefficient tube side and it increases the ratio “Si”. If because of the type of fluid used we exchange fluid side of the
coefficients of very high, for example 4000 (equal to water at 2.8 m/s), this effect will be negligible. Assuming a value
for "SI" of 20 and a coefficient of 4000, the resulting Tubes Resistance will be equals to 20/4000 = 0.005. Consequently,
the tube side resistance will be negligible.

If the fluid is very viscous, such as a thermal oil, the coefficient side tube will be much lower, such as 800. Therefore
Tubes R =20/800 = 0.25. Consequently the tube side resistance is dominant in the calculation of the overall coefficient,
and therefore in this case is more useful to use a grooved tube to increase both the coefficient of exchange that the
ratio between the surfaces, increasing therefore the coil performance significantly.

In this situation it is very important to set the parameter “Tube internal surface ratio” of the geometry, which
specifies the increment of the surface of the grooved tube. This ratio is calculated as: (Tubes Internal Grooved Surface /
Surface of the corresponding smooth tube).

Support
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