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1 Overview

The basic and main function of Fin-and-Tube Heat Exchanger Simulation Software is to give
accurate calculation results for predicting the capability of fin-and-tube heat exchangers in steady
state condition, such as heat exchange capacity, pressure drop of refrigerant side or air side and etc.
once the input parameters are given. The Fin-and-Tube Heat Exchanger Simulation Software can
provide a graphical user interface to help users to enter data and observe simulation results, and
both 3D and 2D graphic user interfaces are available.

The Fin-and-Tube Heat Exchanger Simulation Software can simulate fin-and-tube heat
exchangers, and the interface of which are shown in Fig.1-1. The detailed architecture and
functionality of HXSim will be introduced hereinafter.

= 6902A.hxs - Heat Exchanger Simulation bad == [m] X
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(a) 3D View
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B ® B R& v X Lk N B @ Ref Ar »

Air flow

[Translate |Viewport angle:328 and height:17 [Blocks(1:0) [Tubes(40) |Joints(45) [Paths(5:0) /|
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Fig. 1-1 Graphic user interface of HXSim



(1) Architecture of HXSim

The architecture of HXSim is shown in Fig. 1-2. Users can input parameters such as
dimensions of heat exchanger, tube and fin geometry, refrigerant circuitry and operating
conditions through the interactive GUI. The simulation package will output parameters such as
heat exchange, outlet conditions of both refrigerant and air. All of the calculated results will be
shown in tables and charts as well as 3D colored graph.
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Fig. 1-2 Architecture of HXSim

(2) Functionality of HXSim
The main functions of HXSim are listed as follows:

a. Simulate heat exchanger in steady state condition

b. 3D graphic user interface to help user to enter data and view simulation results

c. 2D & 3D interactive graphic interface which allow user to define complex tube circuitry

d. Database is introduced, which help user to manage fins, wires and tubes parameter

e. Define fin pitch

f. Show results as 3D colored graph

g. Export report forms of simulation results

h Show simulation results as table
i. Saving and loading file serialized

| -

Simulation results
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2 Installation

2.1 System & hardware requirement

Operation system: Windows 10/ Windows 7/ Window 8
Preinstalled: AccessDatabaseEngine 2007
Hardware configuration:
Minimum: RAM: 128 MB, Hard Disk: 20G, CPU: P3 650 MHZ
Recommended: RAM: 512/1024 MB, Hard Disk: 40G, CPU: P4 2.4 G, GPU: NVIDIA
Geforce 5200/ ATI Radeon 9550

2.2 How to install the program

The installation process of HXSim seems as most of software used in Windows Operation
System such as Office. Double click the installation package “HXSim v2.01 Setup.msi”, and the
following dialog will be popped out. Click button “Next” to continue installation, and click
“Cancel” to exist the installation.

1 SmartCoil |ﬁ| - X

Welcome to the SmartCoil Setup Wizard |

The inztaller will guide you through the steps required to install SmartCoil on your computer.

WARMIMG: This computer program is protected by copyright law and international reaties.
Unauthonized duplication or distribution of this program, or any portion of it, may rezult in severe civil
ar criminal penalties, and will be prozecuted to the maxinum extent possible under the law.

Cancel < Back

Fig. 2-1 Start software installation

User can change the destination folder to install this software as shown in Fig.2-3.



1 SmartCoil = — 5
Select Installation Folder (-

The inztaller will install SmartCoil bo the following folder.

To install in this folder, click "Mext". To install to a different folder, enter it below or click "Browse""

Eoalder:
|C:\Prog:ram Files (x86)\SmartCeill, Browse. .

Digk Cost...

Install SmartCoil for yourself, or for anyone who uses this computer:

(®) Evervone
() Just me

Cancel ¢ Back
Fig. 2-2 Destination Folder

After finished all installation settings, user can click button “Next” to begin the installation.

15 SmartCoil = - *
Confirm Installation [l

The installer iz ready toingtall SmartCoil on wour computer.

Click "MNest" to start the installation.

Cancel < Back

Fig. 2-3 ready to install the software



17 SmartCoil = — X
Installing SmartCoil LA

SmartCoail iz being inztalled.

Please wai...

Fig. 2-4 Installation process

After all components of software have been installed successfully, the following dialog will
be popped out. Click button “Finish” to complete the installation.

i SmartColl = — x
Installation Complete LA

SmartCail has been successfully installed.

Click "Close" to exit.

Cahcel < Back

Fig. 2-5 HXSim has been installed successfully

3 Main menu

The pattern of main menu of GUI for HXSim seems as those of most Microsoft® Windows
applications, with the addition of the Input, Edit, Simulation and Result sub menus. There are 7



items in the main menu and each item contains several options for user to choose as shown in Fig.
3-1.

£ NewHX - Heat Exchanger Simulation - u x

File Edit Input Simulation Result !ie@

Edit Block... enu

Refrigerant...
Air...

Edit Joints...
Reverse the Direction in Tubes

Reverse the Direction of Wind

Fig 3-1 Main menu and its submenu

The detailed items of main menu and its submenus of HXSim are shown in Fig. 3-2.

File | Edit | Input || Simulate |
R
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Fig. 3-2 Items of main menu and submenus of HXSim
The followings are explanations of each items of main menu.

3.1 Submenu of File

3.1.1 New

This menu item provides the access to start a new heat exchanger model. At first, users
should define how many blocks the new heat exchanger has.

This menu item is always available.



3.1.2 Open

This menu item provides an access to open a previous model by opening an existent disk file.
The file expansion of heat exchanger is *.hxs.
This menu item is always available.

3.1.3 Save

This menu item provides an access to save the current model as a new disk file with a
specified name. The file expansion of heat exchanger is *.hxs.

If none of modification has been done after the last saving, this menu item is unavailable. If it
is necessary to save the model, please select the menu item save as.

3.1.4 Save as

This menu item provides an access to save the current model as a disk file of another file
name. The file expansion of heat exchanger is *.hxs.
This menu item is always available.

3.1.5 Batch processing

This menu item provides an access to do batch processing.
This menu item is always available.

3.1.6 Print

This menu item provides an access to print the image of heat exchanger model with printer.
This menu item is always available.

3.1.7 Print Preview

This menu item provides an access to preview the image of heat exchanger model.
This menu item is always available.

3.1.8 Print Setup

This menu item provides an access to setup the specified printer.
This menu item is always available.

3.1.9 Recent Files

This menu item provides an access to conveniently select a recent simulation model of heat
exchanger. No more than three names of latest files will be shown.
This menu item is always available.

3.2 Submenu of Edit

3.2.1 Delete the Last Joint

This menu item provides an access to delete the last connected joint on the heat exchanger
model, so that users can cancel some joints if some mistakes have been made in connecting



manipulation.
This menu item is available only after at least one joint has been defined.

3.2.2 Delete

This menu item provides an access to delete the selected paths, selected tubes, selected joints
or all the joints of heat exchanger. So that all of the joints can be deleted and return to the initial
state or redefine a certain path.

This menu item is available only after at least one tube existed.

3.2.3 Select

Selecting this menu items can change the responded function of mouse clicking to select
objects. Users can select a block, a tube, a joint, the inlet node or the outlet node. If a block is
selected, it will be highlighted and can be moved by moving mouse. If a tube or a joint is selected,
a path is specified as a result, and then all the tubes and joints which belong to the path will be
highlighted.

This menu item is available after that a new case has established.
3.2.4 Connect Tubes

Selecting this menu item can change the responded function of mouse clicking to connect
tube. Users can define joints by clicking tube ends, the inlet node or the outlet node.

This menu item is available after at least one tube has been added in heat exchanger.

3.2.5 Copy Path(s)

This menu item is used for efficiently duplicating circuits of the same pattern. It allows
copying many circuits at the same time. Lots of efforts could be saved by correctly using this
function.

This menu item is available when any circuit(s) has been selected.

3.3 Submenu of Input

3.3.1 General Data

This menu item provides an access to input inlet and outlet tube types of heat exchanger and
block number of heat exchanger.
This menu item is available only after heat exchanger model has been established.

3.3.2 Block

This menu item provides an access to edit parameters of blocks.
This menu item is available only after heat exchanger model has been established.

3.3.3 Refrigerant

This menu item provides an access to input the inlet refrigerant parameters.
This menu item is available only after the model of heat exchanger has been established.



3.3.4 Air

This menu item provides an access to input the inlet air parameters.
This menu item is available only after the model of heat exchanger has been established.

3.3.5 Edit Joints

This menu item provides an access to edit parameters of joints.
This menu item is available only after at least one joint has been defined.

3.3.6 Reverse the direction in tubes

This menu item provides an access to reverse the direction in tubes.
This menu item is available only after the model of heat exchanger has been established.

3.3.7 Reverse wind direction

This menu item provides an access to reverse the direction of the wind of the selected
block(s). Select a block before clicking this item so that the program can have a target (block) to
perform this operation.

This menu item is available only after block has been selected.

3.4 Submenu of Simulate

3.4.1Run

This menu item provides an access to perform a heat exchanger simulation using the values
which have been entered before. A simulation can only be performed if all values are presented
and valid. If any mistakes have been found, an error dialog window will be popped up to tell
which parts are not apropos. If no error is found, the simulation program will run. In the course of
simulation, the progress of the simulation will be shown in the progress window. The simulation
can be interrupted at any time if needed.

3.5 Submenu of Result

3.5.1 (New) General Result
This menu item provides an access to see some general data results of heat exchanger
simulation in form of PDF report.
Only after the simulation of heat exchanger was accomplished, this menu item is able to
perform.
3.5.2 General Results
This menu item provides an access to see some general data results of heat exchanger
simulation.
Only after the simulation of heat exchanger was accomplished, this menu item is able to
perform.



3.5.3 Joints

This menu item provides an access to see the pressure drop along every joint.
Only after the simulation of heat exchanger was accomplished, this menu item is available.

3.5.4 Control Volumes in Path

(1) Chart
This menu item provides an access to see both inlet and outlet state parameters of
air/refrigerant in every control volume of every tube through a selected refrigerant path in charts.

(2) Table

This menu item provides an access to see both inlet and outlet state parameters of
air/refrigerant in every control volume of every tube through a selected refrigerant path in a whole
table.

This menu item is available only after the simulation of heat exchanger was accomplished.

3.5.5 Show Results in Graph

This menu item provides an access to open the results window which shows the simulation
results.
Only after the simulation of heat exchanger was accomplished, this menu item is available.

3.5.6 Cost

This menu item provides an access to open the cost window which shows the heat exchanger
cost.
This menu item is available after the simulation has finished.

3.5.7 Export Report Form

This menu item provides an access to export the report form with printer. Before previewing
the report, please capture the circuits diagram to put into the report.
This menu item is only available after the simulation has finished.

3.6 Submenu of View

3.6.1 Setup

This menu item provides an access to reset some characters of the main view.
This menu item is unavailable currently.

3.6.2 3D View

Selecting this menu item can change the screen to show the heat exchanger model in
3-dimension style.
This menu item is always available.
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3.6.3 2D View

Selecting this menu item can change the screen to show the heat exchanger model in
2-dimension display mode.
This menu item is always available.

4 Menu in result window

The menu in result window includes two items that are File and view. The items of menu in
result window are shown in Fig. 4-1.

File View
—| Save Image as BMP | —| Setup |

4 Print | —| 3D View |
—| 2D View |

Fig. 4-1 Items of menu in result window

4.1 Submenu of File

4.1.1 Save image as BMP

This menu item provides an access to save the image of results graph as BMP file.
This menu item is always available.

4.1.2 Print

This menu item provides an access to print the image of results graph of heat exchanger
model with printer.
This menu item is always available.

4.2 Submenu of View

4.2.1 Setup

This menu item provides an access to reset the parameter of refrigerant which is shown in
result window.
This menu is always available.

4.2.2 3D View

Selecting this menu item can change the screen to show the results graph in 3-dimension
style.
This menu item is always available.
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4.2.3 2D View

Selecting this menu item can change the screen to show the results graph in 2-dimension
display mode.
This menu item is always available.

5 Toolbar

Toolbar provides a convenient way to select some functions. The main window contains a
toolbar whose functions are shown as below. Each of the buttons will perform the same function
as the menu item with the same name. And the state of a button is also change following the state

of the relevant menu item. Export

New Save Report  Delete Connect Copy path Edit Block Edit Air

NS NS, W \

BEEHRBE > X N B % @ RefAr =
S/ ] N
Open Print preview  ndo Select Reverse wind Run

N Edit
direction ]
Refrigerant

Fig. 5-1 Function of toolbar

6 Data input windows

The details of block, tubes, fins, refrigerant and airflow are entered on data input dialog
windows. Click Ok button can check the values and close the window. Warning dialog would
show if some edit box is not inputted apropos. The following will introduce each data input
window in detail.

6.1 General data input window

When the menu item Input | General data is selected, the general data dialog will be popped
up as shown in Fig 6-1. In this dialog, users can add block number.

General data K

Block Number 1 Acld

[8]'3 ‘ Cancel ‘

Fig. 6-1 General data dialog after clicking on the menu item Input | General data

6.2 Refrigerant status input window

In the refrigerant status input window, users should select the appropriate refrigerant from the
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drop-down list provided. The available refrigerant includes R134a, R22, R410A, R290, R32,
R404A, R407C, water and CO,. And then input mass flow rate, and the inlet thermodynamic
properties of refrigerant such as inlet pressure and enthalpy. The refrigerant dialog is shown in Fig.
6-2.

= NewHX - SmartCoil (Ver 2.01.05.36) had — [m] X
File Edit Input Simulation Result View Help

= General Data... | |123 S, @ Ref Air =
Edit Block...

Refrigerant

. o Refigarant RATA -
Reverse Refrigerant Flow Direction

: S flow 36 kg |Frr {Fast Calc_~
Reverse Wind Direction Mess o rale 6kl Froperias sohwer

Spedfy inlet condition of refrigerant

Edit Joints...

Candenser
¢ [Condensing Temp. (Gar -] | 75 ¢ $:;;;g;w [ +c

Evaporator

™ Set Cutlet Temparstura ™ Satinlet Tempersiure

 [Eusporation Temp (Gae 7] | Fi ] Quality 019

 [Euveporation Temp (Gas -] | 7 ¢ [Condensing Temp (Ges) -] | 4626 C

Pra-Vahe

Temparatura I oc

" Evaporation Pressure 9 e [ B0 py

FraVake ——
Tempsraturs k] ©

Wabar Coil

= Inlen =
Prassunz Temperature i c

7 Bet Duet Temparatra Outlet

Temparatune 0 c

Cancel

Input refrigerant data [ |Viewport angle:180 and height:200 [Blocks(1 |

Fig. 6-2 Refrigerant dialog

6.3 Inlet airflow input window

In air input window, users can enter inlet airflow velocity (m/s), dry bulb temperature (°C),
relative humidity (%), and pressure (kPa) of each control volume. And for each parameter, there
are two options, which are “Average value” and “specific distribution”, as shown in Fig. 6-3.

(1) If the option “Average value” is selected, users can set the average value of the

parameters in edit box.

(2) If the option “Specify value” is selected, users can input value of each control volume. On
the left top of the window, there are edit box and a button named “Update”. After the
button “Update” is clicked, the data of cells that have been selected and highlighted will
change to the new values.
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File Edit Input Simulation Result View Help
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Reverse the Directionin T Setvalues

Reverse the Direction of @® Setvalues of the selected cells
Unit:{rmjs)

 Set average air flow rate
0

V1 | Cv2 | Cv3
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1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

\Viewport angle:0 and height/Bloc 4\

Input Air data

Fig. 6-3 Inlet air input window
When users input air velocity of inlet, different typed units have different air velocity
distributions.
For the evaporator of air-conditioner hanging machine, the distribution of inlet air is shown
in Fig.6-4. According to Fig.6-5, air velocity in the bottom part and in the top part is small, while
it is much larger in the middle part of the heat exchanger.

Velocity Vectors Colored By Velocity Magnitude (m/s)

(@)
1.6
A
1.4
1.2 ,’\// 1‘\__. A\
R Y
;I]S ;, \
g 0.6
T o4
5 02
0 1 . L 1 . 1
1 3 s 7 o 11 13 15
Column Number
(b)

Fig.6-4 Air velocity distribution of the evaporator of cabinet air-conditioner
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For the evaporator of cabinet air-conditioner, the distribution of inlet air is shown in Fig.6-5.
According to Fig.6-6, air velocity in the bottom part is small, while it is much larger in the top of
the heat exchanger.

et tre,

b
. 0 160 40 3 400 480 560 640 i)

Height X /{noan)

(b)

Fig.6-5 Air velocity distribution of the evaporator of cabinet air-conditioner

For the L typed condenser of air-conditioner, the distribution of inlet air is shown in Fig.6-6.
According to Fig.6-6, air velocity in the front part and in the back side is small, while it is much
larger in the middle part of the heat exchanger.
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Fig.6-6 Air velocity distribution of the evaporator of cabinet air-conditioner
6.4 Heat exchanger dimension input window

In dimension input window for HXSim, user can input structural parameters and fin type.
And the edit and button in this window are explained in detailed as the followings.

Input x Input ¥
Blockl | Black |
Fin Fin
Fin Info |\D:E,cp? 00, Pt=21.00, PI=12.7 Fins Fin Info "DZBJP? 00, P=21.00 PI=12.7 Fins
Fin type ,W‘ Material: ,W‘ Fintype ’W‘ Material: ,W‘
Fin pitch ’713 e Thickness: ’W‘ Fin pitch 18 mn Thickness: ,m
& Continuous fin  Separated fin & Continuous fin " Separated fin

Tube

Tube
Hmes\ 20 Rows 2 n\es\ A Fows 2

Tube Arangement Staggerec-ada < Tube Typa Tube Arrangement Staggered-ada v Tube Type

Height 420 mm Depth 254 mm Height 420 mm Depth 254 mm
Setsub block Setsubblock
I Sub block Subordinates to o ™ Subblock Subordinates to Mo
Relative heightta Felative angle o Relative heightto '— Relatve angle to
rrain block 0mm  ain black v main block UM nin block v
Air Flow Air Flow
Direction of Air Flow From Right to Left hd Direction of Air Flow From Right to Left -

M First Section
| Lengt kg mm  Controlvalume nuth Le kg mm - Contral volume number
Second section

Inner Length of Each Projection
mm
Radius 100 S Length of Each Section j

Angle g0 @ Cantrol volume number | 3

Third section

200 mm  Controlvolume number

(@) I type (b)L type
Fig. 6-7 heat exchanger dimension input window

(1) Introduction of edit

The detailed meanings of edits in the dimension input window are shown in Table 6-1. In
these edits, the “Row number” is most important in all the input parameters. Only after inputting
the row number, the column number of each row and tubes in each column can be defined.
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Table 6-1 Introduction of edit

Parameter Unit Remark
Block type HXSim can simulate | type, L type and C type HX.
Rows number
Depth mm | Depth of fin-and-tube heat exchanger
Height mm | Height of heat exchanger
Length mm | Length of heat exchanger
Ambient Temperature C | Ambient temperature
Fin type It will be automatically inputted by clicking button “Fins”
Fin pitch mm | For variable fin pitch, please click button “specify”
Fin name The name of the fin of the block
Continuous fins Whether the fins are continuous planes or separated as bands
Control volume number Max number is 10
(2) Introduction of button
The buttons occurred in dimension input window are shown in Table 6-2.
Table 6-2 Introduction of button
Button Function Reference
TubeType button | Users can open Tubes database to select different tubes. In section 6.5
Fin button Users can open Fin database to select different fins. In section 6.6

(3) Introduction of sub block

When users define multi-block HX, if the wind flow through Block A and then flow through

Block B, users need to set Block A as sub block as shown in Fig.6-8.

£ NewHX - Heat Exchanger Simulation - ] X

File Edit Input Simulation Result View Help

ASHEREE X5 N[ E =

Input

Blockl | Black2 |

Fin

Finlnfo  [ID=6.97.00, Pt=21.00, Pi=127 _ Fns |
Fintype LouwverFin  ~ @ Continuous fin Material

Fin pitch 18 mn " Separated fin Aluminum ¥

Block type Ltype | FRownumber 2 Raows
Depth 254 mm  Height 420 MM Tubes

Tube Arrangement

Subordinates to
Relative angle to
0 ™™ main block
First Section

Length 500 mm  Control volume number 3

Second section

Radius 100 mm  Control volume number 3
Angle 90 ©

Third section
Ready ROV i anesth Thn mm  Cantralunlime nimbher B

Fig.6-8 Set sub block

Qelative heightto
mamalock
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(1) Column number
Each row contains number of tubes.

(2) Row space

Row space is defined as the space between the centerlines of current tube row and the tube
row before. For the first row, the row space is defined as the space from centerline of current tube
row to the left boundary of fin-and-tube heat exchanger.

At most times, there’s no need to edit it. It’s default value changes according to the current
fin.

6.5 Tube structure input window

The tube structure input window in SmaricCoil is as shown in Fig. 6-10.
The description of tube contains three parts, name, tube type (smooth or grooved) and
column space.

Block! |
Fin
Fin Info ||D=E,[p? 00, Pt=21.00, Fl=18.20 Fins
Fin type ,W‘ Material: ’W‘
Fin pitch 18 mr Thickness: 0105 ram -
Tubes X pparated fin
Setvalues of the selected tubes \E Rots |—2
Tubetype |Grooved Specity tube type |
< Tube Type
Row | Column Type ‘ Name Below Space (mm) ‘ [l 364 mm
1 1 Grooved  ID=3, p7.00%0.23 15.75 -
1 2 Grooved  1D=3, p7.00x0.23 21.00 instes ta liC] j
1 3 Grooved ID=3, p7.00x0.23 21.00 e angle to
lock v
1 4 Grooved ID=3, 7.00%0.23 21.00 L
1 5 Grooved  1D=3, ¢p7.00%0.23 21.00 L
1 6 Grooved  ID=3, 07.00%0.23 21.00 Rightto Left 7]
1 7 Grooved  1D=3, @7.00x0.23 21.00 :
1 8 Grooved ID=3, p7.00x0.23 21.00 nurmber 100
1 g Grooved ID=3, 7.00%0.23 21.00 W
1 10 Grooved  1D=3, ¢p7.00%0.23 21.00
1 11 Grooved  ID=3, p7.00%0.23 21.00
1 12 Grooved ID=3, p7.00x0.23 21.00 v
0K | Cancel |
Ok ‘ Cancel

Fig. 6-10 Tube structure input window
6.5.1 Tube type

Tube type includes smooth tube and enhanced tube type. Users can select existed tube from
database. One thing to notice, tubes with Omm fin height means that it’s smooth tube. Otherwise
it’s enhanced tube.
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Tubes X

’rSet values of the selected tubes

Tubetype  [Groowed vl Cpecify tube tym
N

Row | Column Type Name Below Space (mm)
1 1 Grooved ﬁ):31 tpTOOuO&S‘ Tube Database x
1 2 Grooved /ID=3‘ qﬂm»«o.z“ =
Selected Tube Index IID—3; ©7.00=0.23
1 3 Grooved [ ID=3, @7.00%0.2
5 a Grooved | 1D=3, tpTOOlO.ZS\ Available Tube Pattern in Manufacturer
1 5 Grooved| 1D=3, p7.00x0.23 1D Tube Diameter Nomial Thickness Fin Height
1 6 Grooved| 1D=3, p7.00%0.23 5 2 15
1 7 Grooved| D=3, p7.00x0.23 3
1 8 Grooved| D=3, @7.00x0.23
1 9 Grooved | 1D=3, 7.00x0.2:
1 10 | Grooved \ID=3‘ ©7.00%0.2
1 11 Grooved “D=3J LpTOONO.iBJ
1 12 | Grooved |W23
v
Edit TubeDatzbase sehected | [ cancer |

Fig.6-11 Load tube type information from database

6.5.2 Edit Tube Database

In the tube database window, click “Edit TubeDatabase” button to modify tube database.
Users can add new types of tubes to the tube database, delete the existed tubes in database.

Tube Database s

Selected Tube Index [ID=3, ¢7.00x0.23

Available Tube Pattern in Manufacturer

[} Tube Diameter Nomial Thickness Fin Height '
5 5 5 |Edit TubeDatabase X
2 5 .23
B - . ||
4 7 3
-
5 952 21 |Ip Tube Diameter | Thickness Fin Height Spiral Angle Apex Ang
[ 9.52 e
2 a5 18 40
23 a2 18 40
.23 A 15 40
3 a5 18 53
27 a2 18 53
. 33 2 16 53

B

Fig.6-12 Modify tube database
Click “Add New Tube” to add new types of tube to tube database. Users can input tube
parameters directly in the database, as shown in Fig.6-3.
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Edit TubeDatabase X

Add New Tube | Delete Selected Tube

D Tube Diameter  Thickness Fin Height Spiral Angle Apex Ang
1 5 2 15 18 40

2 5 23 a2 18 40

3 7 23 a 15 40

4 7 .3 A5 18 53

5 9.52 27 a2 18 53

6 052 33 2 16 53

=

iRE B

Fig.6-13 add new types of tube

Select the tube and click “Delete Selected Tube” to delete the existed tubes in the databae.
6.5.3 Column space

For now, column space can be conveniently set by select “tube arrangement” in Block dialog.
If it is not “Custom” tube arrangement, column spaces cannot be edited.

Column space is defined as the space between the centerline of a tube and the tube just below.
For the lowest tube, the column space is defined as the space from the center of the tube to the
bottom of heat exchanger. User can modify values of column space in the chart directly.

Tubes *

Tube type IGrooved vl | Spacify tube type I

’rSetvalues ofthe selected tubes

Row | Column Type Name
1 1 Grooved | D=3, ¢7.00x0.23
1 2 Grooved | D=3, ¢7.00x0.23
1 3 Grooved | 1D=3, ¢7.00x0.23
1 4 Grooved | D=3, ¢7.00x0.23
1 5 Grooved | D=3, ¢7.00x0.23
1 6 Grooved | 1D=3, ¢7.00%0.23
1 7 Grooved | D=3, ¢7.00x0.23
1 8 Grooved | 1D=3, ¢7.00x0.23
1 9 Grooved | D=3, ¢7.00x0.23
1 10 Grooved | D=3, ¢7.00x0.23
1 11 Grooved | 1D=3, ¢7.00%0.23
1 12 Grooved | D=3, ¢7.00x0.23

oK | Cancel

Fig. 6-14 Column space setting
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6.6 Fin type input window

6.6.1 Fin type input

In order to manage the fin data conveniently for user, the database is introduced into the
dialog. After clicking the button “Fins”, the database dialog will pop out. Select one of the fins by
double clicking the target item or clicking “selected”.

Block! |

Fin

Fin Info ‘\DZE,EP? 00, Pt=21.00, FI=18.20

Fin type SlitFin Aluminum  ~

| Fin pitch 1715 i Thye B ,W‘
Fin Database / X
Selected Tube Index [ID—5, 7.00, PE=21.00, FI—15.20 Specfy Tube Diameter  [al  +]
Available Fin Pattern in Manufacturer
~
D Tube Diameter | Pt Pl Fin Type
1 5 19.5 116 slit F
2 5 19.5 1.6 Louver
3 5 19.05 165 Louver
4 5 19.05 165 Wavy |-
5 7 21 127 Louver [
6 | .
7 7 19.05 165 Wavy | =
8 9.52 25 21.65 Wavy
9 9.52 25 25 slit v B
< >
Edit Database Selected
T
Ok ‘ Cancel |

Fig. 6-15 Fin type window

6.6.2 Edit Fin Database

In the fin database dialog, click “Edit Database ” button to modify fin database. Users can add
new types of fins to the fin database, delete the existed fins in database.
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Fin Database e

Selected Tube Index |ID=6, ©7.00, Pt=21.00, PI=18.20 Specify Tube Diameter  [All -

Avallable Fin Pattern in Manufacturer |

Edit FinDatabase X
] Tube Diameter Pt
Add New Fin Delete Selected Fin
1 5 185
2 5 199 D Tube Diameter Pt pl Fin Type (Wavy)Ar
3 5 19.05
4 5 1905 |1 5 19.5 116 slit 0
5 7 21 2 5 195 116 Louver 0
6 3 5 19.05 165 Louver 0
7 7 1005 |4 W 5 19.05 165 Wavy 16.07
8 952 25 A5 7 21 127 Louver 0
9 952 / 6 7 21 182 st 0
< 7 7 19.05 165 Wavy 126
8 9.52 25 2165 Wavy 241
e 9.52 25 25 slit 0
10 9.52 254 22 Louver 0
T
BE ]

Fig.6-16 Modify tube database
Click “Add New Fin” to add new types of Fins to fin database. Users can input fin
parameters directly in the database, as shown in Fig.6-17.

Edit FinDatabase x
Add New Fin Delete Selected Fin

D Tube Diameter Pt Pl Fin Type (Wavy)Ar

1 5 19.5 1.6 Slit 0

2 5 145 1.6 Louver 0

3 5 149.05 16.5 Louver 0

4 5 19.05 16.5 Wavy 16.07

5 7 21 127 Louver 0

6 7 21 18.2 slit 0

7 7 19.05 16.5 Wavy 136

8 9.52 25 21.65 Wavy 241

9 9.52 25 25 slit )

10 9.52 254 22 Louver )

"

< >
= B |

Fig.6-17 add new types of tube
Select the fin and click “Delete Selected Fin” to delete the existed fin in the database.

6.7 Joint input window

For the joint input window, there are an edit box of joint length and a button “Update” on the
right top of the window. User can input joint length in the edit box. After the button “Update” is
clicked, the values of cells which are selected by user can be updated. In addition, user also can
input data into grid cell to update the value of the cell. And when initialing the dialog, the joint
tube length will be calculated automatically.
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Joints parameters X
Set values of the selected cells
Length mn Update
Joint | Start tube | End tube | Length(mm) ‘ ~
0 Inlet 31 100.090
1 31 21 33.00
2 21 11 33.005
3 11 12 32.987
4 12 1 33.005
5 1 2 32.987
6 2 13 33.005
7 13 S 33.005
8 & Outlet 100.000
9 Inlet 32 100.000
10 32 22 32.98
11 33 22 33.005 b
‘ Save to CSV | | QK | Cancel

Fig. 6-18 Joint window

7 Connect Tubes

The main window shows the heat exchanger model in 3-dimension scene or as 2-dimension
sketch.

In 3-dimension display mode, the heat exchanger can be shown realistically.

In 2-dimension display mode, the two end sides of heat exchanger are the most importance.
The length and the profile of block have not been considered.

This chapter will explain how to connect tube in 3-dimension display mode and 2- dimension
display mode in detail.

7.1 How to connect tubes

7.1.1 Block, tubes and joints in 3-D & 2-D display mode

On this image, all the blocks, tubes, and joints are represented as simple figure.

In 3-dimension, the wire cuboids represent blocks of heat exchanger, the bronzy long
cylinders represent tubes, and the bronzy long cylinders or half torus between the ends of tubes
represent joints. The inlet node and outlet node are also showed as bronzy long cylinders. (See
Fig.7-1)

In 2-dimension, the white rectangles represent blocks and the white cirques represent the near
ends of tubes. The white long straight lines or parallels between the ends of tubes represent joints.
The inlet node and outlet node are showed as white long rectangles. (See Fig.7-2)
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& NewHX - Heat Exchanger Simulation — a X

File Edit Input Simulation Result View Help
BB RS oX [N @ >

uy:i".mipm‘l‘

Ready [ |Viewport angle:159 and heic[Bloc /|

Fig. 7-1 Heat exchanger in 3D view

Z& NewHX - Heat Exchanger Simulation - m] X

File Edit Input Simulation Result View Help
BAEERS o X[\ B =

[
Fig. 7-2 Heat exchanger in 2D view

|Viewport angle:175 and heic[Bloc 4\

7.1.2 Position of block, tubes and joints

This image can show the heat exchanger model in 3-dimension or 2-dimension.

3-dimension:

There is a little coordinate at the left bottom corner of screen in 3-dimension. The inlet air
flow is placed along Z-axis below the heat exchanger. The vertical direction is along the Z-axis
and the horizontal plane is defined by the X-axis and Y-axis. The heat exchanger block is placed in
the natural way. The tubes are placed along the X-axis. The inlet and outlet tubes are placed along
Z direction. (See Fig. 7-1)

2-dimension:

In 2-dimension, the direction of inlet airflow is also fixed as from the bottom side of a block
to the top side. The high direction is along the vertical direction. Although the directions are fixed,
the blocks can change their relative position by moving mouse. The inlet node and outlet node can
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also be translated. The image can zoom in or zoom out. (See Fig.7-2)

7.1.3 Mouse clicking status

The operation of clicking left button of mouse is defined as two meanings, namely select and
connect.

Select:

If the menu item Edit | Select is specified, clicking mouse can select blocks, tubes, joints
inlet node and outlet node, but cannot connect tubes.

Connect:

If the menu item Edit | Connect tubes is specified, clicking mouse can select ends of tubes,
inlet node and outlet node, so as to connect tubes.

7.1.4 Mouse moving status

The operation of moving mouse is defined as three different meanings, namely translate,
rotate and zoom in/out.

Translate:

In both 2-dimension and 3-dimension view, if pressing the left button of mouse, and moving
mouse can translate all objects or one certain object, just as shown in Fig.7-3 and Fig.7-4.

Rotate:

In 3-dimension view, if pressing the key “Ctrl” in the keyboard and moving mouse can rotate
all objects or one certain object, just as shown in Fig.7-5.

Zoom in/out

In both 2-dimension and 3-dimension view, if rolling the middle button of mouse, which is
the wheel of mouse can zoom in or zoom out all objects in the main view, just as shown in Fig.7-6
and Fig.7-7.

& NewHX - Heat Exchanger Simulation - o X & NewHX - Heat Exchanger Simulation - o x

Eile Edit Jnput Simulation Result Yiew Help Eile Edit nput Simulation Eesult View Help
DEE DS XS e

GFE RS o XN @ |-

Translate Viewport angle:159 and heic Blos Translate Viewport angle:159 and heir Blos

Fig. 7-3 Translate the Object in 2-dimension view
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i NewHX - Heat Exchanger Simulation - o x 5 NewHX - Heat Exchanger Simulation = o x

Fle Edit Jnput Simulation Result View Help
DEFEH RS XN @

file Edit Input Simulation Result View Help
DEERE oX EN @

Viewport angle:183 and hei Bloc Rotate Viewport angle:183 and heic Blo: |

Fig. 7-4 Translate the Object in 3-dimension view

# NewHX - Heat Exchanger Simulation = o X
file Edit |nput Simulation Result View
AFE RS X N\ B -

% NewHX - Heat Exchanger Simulation = OF axX
file Edit Input Simulation Result Yiew Help
SFHRS oX N\ @ -

Help

EANNS T TN T

Viewport angle:183 and heic(Blor

Fig. 7-5 Rotate the heat exchanger (3D)

Rotate Viewport angle:257 and hei Blot

& NewHX - Heat Exchanger Simulation - o x Z NewHX - Heat Exchanger Simulation - o x
File Edit Input Simulation Result View Help File Edit Input Simulation Result View Help
BEEH RS oX |\ - BEE RS o X (kN[ =

Viewport angle:257 and hei Blo: ! Viewport angle:257 and heid Blon |

Fig. 7-6 Zoom in heat exchanger (2D)

4 NewHX - Heat Exchanger Simulation o= a X 3 NewHX - Heat Exchanger Simulation = o X
Eile Edit Input Simulation Result View Help File Edit nput Simulation Result View Help
ASE RS X\ B » DEFERS X\ @+

Rotate Viewport angle:257 and heicBlos

Ready

Fig. 7-7 Zoom in heat exchanger (3D)
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7.1.5 Select object

In both 3-dimension and 2-dimension, nearly every object shown on screen can be selected
by clicking the left button of mouse, such as tubes, joints, inlet and outlet. The range of objects
can be selected depending on mouse clicking state.

If a tube or joint is selected, a path will be specified, so all the tubes and joints in this path
will be highlighted in yellow color and the selected tube will be highlighted in red color.

If the inlet node or the outlet node is selected, the node will be highlighted, too. Then users
can translate this node by moving mouse.

Clicking the right mouse will cancel the choice before.

If tube or joint is selected, all the objects will be translated or rotated at the same time by
moving mouse. On the other way round, if the inlet node or the outlet node is selected, only the
specified object will be moved by moving the mouse.

3 NewHX - Heat Exchanger Simulation a o X 2§ NewHX - Heat Exchanger Simulation - o x
Eile Edit Input Simulation Result View Help
AFHRE oX BN B -

Eile Edit Input Simulation Result View Help
AEHRS oXE\ B

Rotate _Viewport angle:199 and heicBloc /|  [Select the inlet. Translate Viewport angle:257 and heic Blo:

Fig. 7-8 A path has been selected (3D and 2D)

2 NewHX - Heat Exchanger Simulation = O X i NewHx - Heat Exchanger Simulation - o x

File Edit Input Simulation Result View Help Eile Edit lnput Simulation Result View Help
AFEDRES Xk -8 = SFH RBES X LN @

AN NNWNATA P ANI N S

Translate Viewport angle:199 and heic Blo

Translate Viewport angle:199 and heic Bloc

Fig. 7-9 Inlet tube has been selected (3D and 2D)

7.1.6 Shortcut keys

Some shortcut keys are defined to perform the same functions as moving mouse to move
objects.

In 3-dimensin, pressing the Space key can rotate all objects with 180< so users can see the
other side of block very rapidly.

7.1.7 Connect tubes

As mentioned before, either end of a tube can be selected by clicking the left button of mouse.
The inlet node and the outlet node can be selected, too. If users want to specify this end as the
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beginning of a joint, this end will be highlighted in red. Then select an end of another tube, if this
selection is valid to define a joint, a new joint will show at once.

In 2-dimension, when an end of a tube is selected, the near side or far side is not definite,
software will deduce the side location basing on the joints connected before. If the side location
cannot be deduced, a window will be popped up to get a reply to specify the side location.

i NewHX - Heat Exchanger Simulation - [m] X ‘

File Edit Input 5imu|ali7ﬂ"&esull/\¥iew Help
aEd k& o Xk |- F

2 NewHX - Heat Exchanger Simulation

File Edit Input Simulation Result View Help

ABEIRE x| kN B >

Select the inlet.

[Translate Viewport angle:196 and heic[Bl

Fig.7-10 The first steps to connect tubes in 3-D

i NewHX - Heat Exchanger Simulation

Eile Edit Input gimulatioﬂesult View Help

Select side Z NewHX - Heat Exchanger Simulation

Eile Edit Input Simulation Result View Help
QARG o X kN[ -@ =

- Select the side

® Near__ D Far

Select the inlet.

Fig.7-11 The first steps to connect tubes in 2-D

7.1.8 Delete tube or path

After clicking the menu item Edit | Delete, the Delete window will be shown. There are three
modes for deleting which are deleting all joints, deleting joints, deleting tubes. The following will
explain these three modes in detail.
(1)Deleting all joints

If nothing has been selected in window, after clicking the menu item Edit | Delete, the
deleting window will be shown. In the deleting window, only one option can be chosen which is
“Delete all joints” as shown in Fig. 7-12. If clicking button “OK”, all the joints that have been
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connected will be deleted.

(2)Deleting joints
If a joint has been selected in window, after clicking the menu item Edit | Delete, the deleting
window will be shown. In the deleting window, there are four options can be chosen:
a. All joints in all paths
This function is the same as the function of deleting all joints which have been discussed
above.
b. The selected joint
This function is used to delete the selected joint.
c. The selected joint and the following
This function is used to delete the selected joint and the following joints, just as Fig. 7-13.

(3)Deleting Tubes
If a tube has been selected in window, after clicking the menu item Edit | Delete, the deleting
window will be shown. In the deleting window, there are four options can be chosen:
a. All joints in all path
This function is the same as the function of deleting all joints which have been discussed
above.
b. The selected tube
This function is used to delete the selected tube, just as Fig.7-14.

Z NewHX2.hxs - Heat Exchanger Simulation — O X

File Edit Input §imu|}ésq Result View Help

% NewHX2.hxs - Heat Exchanger Simulation

File Edit Input Simulation Result View Help
DS RS X N[ @B -

|Viewport angle:196 and heicBlo:

Fig. 7-12 Delete all tube joints
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£ NewHX2.hxs - Heat Exchanger Simulation - a x

File Edit Input Simula’Nn Result View Help
EEIEY=IGES O

Delete X

Please specify the scope to be deleted

i NewHX2.hxs - Heat Exchanger Simulation

File Edit Input Simulation Result View Help
DFEH RS X kN B =

VIAS

=
-

ANNANN'ATA T

Viewport angle:196 and

Fig. 7-13 Delete selected joint and the following

::3 NewHX2.hxs - Heat Exchanger Simulation - a X

File Edit Input Simyladeq Result View Help
BAERIRE Xk N)-B >

;i‘! NewHX2.hxs - Heat Exchanger Simulation

File Edit Input Simulation Result View Help

BEEHRE XK\ B =+

Delete

Flease specify the scope to be deleted
 Alljoints in all paths

<I' ® The selected tube
A

" The row that cantains the selected tube

Rotate |Viewport angle:206)|

[ |view
Fig. 7-14 Delete selected tube

7.2 Copy selected paths

This function allows users to efficiently duplicate circuits of the same pattern. It allows
copying many circuits at the same time. Lots of efforts could be saved by correctly using this
function.

One thing to notice, for now the position of copied path(s) is not selectable. They are put
right above the original path(s), which means it is important to make sure there are enough tubes
above to perform copying and they are not occupied before.

First, select path(s) to be copied. Then, click “Copy Path”. If there are enough tubes and they
are not occupied, copied path(s) would appear on top of the original path(s).

This menu item is available when any circuit(s) has been selected.
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Alr flow

7.3 Status bar

The function of status bar is to show some information of main view of heat exchanger, and
will be introduced hereinafter.

There are five panes in the status bar. The 1% pane shows some hints of the menu item, notes
of connection, etc. The 2 pane shows the view point. The 3™ pane shows the block number and
the 4™ pane shows the number of tube.

Translate Viewport angle: and height:110  [Blecks(1:0) [Tubes(38)

Fig. 7-16 Status bar

8 Run a simulation

8.1 Run a simulation

8.1.1 Running a simulation

Once all data has been entered and validated, simulation will run after selecting the
Simulation | Run menu item. Simulation program is performed using the latest design.

8.1.2 Progress dialog window
Once a simulation is underway, the progress window will be popped out. In this window, a
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label shows the time that the simulation has cost. In this window there is also a button named
“Pause” which allows users to interrupt the simulation at any time.

8.1.3 Pause dialog window

If users click the “Pause” button, the simulation pauses at once and a pause window appears.
In the Pause window, there are three buttons named “Save”, “Cancel”, and “Exit”. The detailed
means of these three buttons are introduced as follows:
(1) Save
The “Save” button allows users to save the data at an optional disk file.
(2) Cancel
If users click the “Cancel” button, the pause window disappeared and the simulation
continues to run.
(3) Exit
If users click the “Exit” button, the simulation will stop. Since users may click this button
accidentally, the software will give users a more notice. If this decision is confirmed by user, the
simulation will stop immediately.

Simulation is running.residual=100.000.please wait.

Pause

Time 00:00:00

Pause

The simulation is paused.

Save | Cancel

Fig.8-1 Progress dialog window and Pause dialog window

If the simulation process has been completed successfully, the sub menu items below the
menu item “Result” are accessible.

8.2 Exception handling

If user hasn’t input all parameters that the simulator needs or input parameters are not correct,
the exception window will be popped up and the simulation process will be terminated.

9 Simulation results output windows

Users can view the results of the simulation on the results windows. These windows present a
textual or grid representation of the simulation output. Additionally, the tubes and joints can be
shown in colors gradation to represent the change of some parameters of refrigerant along flow
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path.
9.1 (New) General results

Select menu item Result | (New)General Results, (New)General result window will show.
This window contains some groups of general results of the heat exchanger such as structure
parameters of coil side, thermodynamic properties of outlet air and refrigerant. The window of
general result is shown as Fig. 9-1.

Export Report X

Choose Results Template
" Condenser Template 3 Evaporator Template € Water Coll Template

Simulation Results

Click "Print Results™ to print the results, Double dick a cell to editit.

Customer ~
Date
Froject
COIL SIDE
Fin Type Louver Utilized Tubes 9
Fin Matarial Aluminum Non Utilized Tubes M
Fin Spacing [mm| 180 Circuits 1
Fin Thinkness [mm] 0.108 1 Circuit 8.00

Tube Type Grooved Coil Length [mm 500.00
Tube Material Copper Cail Depth [mm] 2540
Tube Dimension [mm| 7.00°0.28°0.10 Cail Height [mm 420.00
Holas 20 Outer Area [m2] 1.227
Rows 2 Inner Arza [m2] 0.091
Tube Vertical Space [mm] 2100 Coil Face Area [m2] 021
Tube Horizontal Space [mm] 12.70 Inner Volume [L] 0.147
Distributor [mm] 95 Header Out [mm a5
AIR SIDE REFRIGERANT SIDE

Alr Inlet DE. Temp. [*C] 270 Refrigerant R4104
Relative Humidity % 470 Evaparater Temp [*C] 7.007
Air Qutlet DB. Temp. [*C 234 Superheating [*C] 0.000
Relative Humidity % 548 Quality / Mass Fraction 0.188

/i 748.8 Mass Flow [kg/h] B0

9628 Coil Pressure Drop [«kPs) 7877
Frontal Velocity [mis] 10 Outlet Prassure [sPal 289,588
Alr Frassure Drog [Pa] 41 Ref. Charge [kg] 0.02
Atmospheric Prassure [iPa) 101.3 Ref. Side H.T.C. [W/m2°K] 5822.211
Air Side H.T.C. [Wim2"K] 118,962 v
< >

Print Results | Close

Fig. 9-1 (New)General simulation results

9.2 General results window

Select menu item Result | General Results, General result window will show. This window
contains some groups of general results of the heat exchanger such as heat exchange capacity of
refrigerant side and air side, thermodynamic properties of outlet air and refrigerant. The window
of general result is shown as Fig. 9-2.
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General results X

Heal Exchange 4540223 w [ pim |

Refr Pressue Orop | 05 o e
Aif Pressure Drop 358 py

Aret [ 062 m:  hret 4796565 WimzK.
Q_2ph [ 0 w h_2ph 0.000 WimzK
al [ 93519 hd [T 4796565 wymak
og [ om0 w  hg [ 0000 wym
e
Pressure ,w kPa Temperature [ 700 C
Enhalpy [ 30080 kikg Mass Quslity 0311
Subcooling | 154481 C Mass Flow Rats 219722 ols

Refrigerant of outiet

Pressure 556,975 kPa Temperaturs 12368 C
Enthalpy 52560 kifkg Mass Quality 0282
Subeooling 145,090 ¢

Black |

Heat Capacity [ a7 w

Aiflow rete [ 802 mam

Hest transfer area 8437 m:

Heattransfer cosfficient [ 957199 wmer femls
~Air of inlef

Tdb 27000 C  Twb 19530 C  Pressure 101300 ypg

JAir of outlet

Tdb 11825C Twh 11518 C  Pressure 101.264 kPa.

Fig. 9-2 General simulation results

9.3 Simulation results of joints

Select menu item Result | Joints, a window containing a grid will be shown. In this grid, the
simulation results of pressure drop along each joint are shown, just as Fig. 9-3.

Joints parameters X |
Joint | Start tube | End tube | Pressure drop ~
(kPa)
0 Inlet N 0.012
1 31 21 0.004
2 21 1 0.004
3 n 12 0.004
4 12 1 0.004
&) 1 2 0.004
6 2 13 0.004
7 13 2 0.004
8 3 Outlet 0.012
9 Inlet 32 0.012
10 32 33 0.004
1 33 22 0.004 v
Save o CSV | ok | concal |

Fig. 9-3 Simulation results of pressure drop along each joint

9.4 Simulation results of path

9.4.1 Shown as chart

Select menu item Result | Result Data in a path | Chart, a window which contains a chart
will show. In this chart, users can see the curve of air and refrigerant parameters of every control
volume in every tube in one path. Users can change the display item by selecting the dropdown
list of items, and switch path by selecting the dropdown list of paths.
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Modifying the maximal value and minimal value can change the range of Y-axis. After users
click the button named “Reset”, the new range will impose.

Results of all control volumes in path

Path .
[Pathl -

Item

Y a7 G

Parameter

LETe 304 Temperature (I =
f '\“"n Yhxis

18 s m“",\,‘ 38 Max 27
Min =44

Inlet temperatur of refigerant

Temperatur(C)
4
™
=t
~
&
=]
™

&
H

‘,{ -A0E

'y
=

"k kE kE kG EGEEER

Control valumes.

Close

Fig. 9-4 Show results as charts

9.4.2 Shown as table

Select menu item Result | Result Data in a path | Table, a window which contains a grid
will show. In this grid, users can see air and refrigerant parameters of every control volume of
every tube in one path. Users can change the display item by selecting the dropdown list of items,
and switch path by selecting the dropdown list of paths.

User can save the data by using item “Save as CSV files” in menu “File” of the window of
results of all control volumes, just as shown in Fig.9-4. In addition, user can print the result by
using item “Print Table” in menu “File” of the window of results of all control volumes.

When the user clicks on this item, a file dialog will be popped out to save the data shown in
table as a CSV file.

contral volumes in path-refrigerant

rigyrant weight § Heat exchange

Celwa | Contrl | Tesparstw(n) | Tesparatwraut) | &
voluss iy (4]

1 3 “3.m =39, 10
L 1 1 1 2 =39, 10 =9, 10
1 1 1 | 1 1 =¥3.10 =¥3.11
12 1 2 | 1 1 -3 18 -¥0.17
1z 1 2 | 1 2 -7 =318
12 1 2 | 1 3 .18 .18
2 1 ] 3 T .25
2 1 1 | 2z 2 T “N.25 “N.25
2 1 1 | z 1 =39.25 39,25
13 1 4 | 2 1 =-¥a.x =%
3| 1 2 | 2 2 % )
3| 1 2 | 2 3 ) 9.3
3 1 1 | ¥ 3 -F.40 -F0.41 -

Fig. 9-5 Show results as table

9.5 Show results as colored Graph

When the user selects menu item Result | Show Results in Graph, a window will be popped
out to show the simulation results of the heat exchanger model. This window is used to show the
simulation results in 3-D colored graph, just as Fig. 9-6.

The functions of the menu items in the Results Window have been explained in preamble.
Here we will explain the view setup of the Results Window.

If users select the menu item View | View Setup in the menu of the Results Window, a dialog
widow will show in which users can change some characters of the view of the Results Window,
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just as shown in Fig. 9-7.

| File Eait Input Simulation M vier Help
BBE RE © X| General Results. .
Joints

Control Volumes

Outlet

Show parameter in colors gradation | [Viewport angle 0 and height:200  [Blocks(1:0) [T1 |

Fig. 9-6 Simulation results shown as 3-D colored graph

9.4.1 View of setup

At the top of this page, there are a check box listing some parameters such as refrigerant
temperature, refrigerant pressure, just as Fig. 9-7.

User can choose one of these parameters by checking corresponding check box. The
parameter selected will be shown in color gradation to represent the change of this parameter of
refrigerant along flow path in 3-D view, just as shown in Fig. 9-8.

3D wview
ZD ¥iew
2D-Ex View

Result graph

¥ Enable data tip to show result walues in 30
The parameter shown in result graph

ITemperature of refrigerant (C)

Temperature of refrizerant (C]
Preszure of refrigerant (kPa)
Enthalpy of refrigerant (kJ/kz)
Huality of refrigerant

Show results of tubes at inlet, ountlet, midpoint

r

—Ilhe parameters shown in Z0
I™ Tenperature of refrigerant (C)
[T Pressure of refrigerant (Pa)
[T Enthalpy of refrigerant (T ke)

I” Quality of refrigerant

Legend Partition I 103

~Font

General |WRIVETICA 12 v[
Tubes  |HELVETICA 12 v[

R Bin LAl &)

Fig. 9-7 View of setup window

36



File ¥iew

Air flow

Outlet

Fig. 9-8 Enthalpy gradation
9.5 Export Report Form

This function provides an access to export the report form with printer. After the simulation
has finished, users can conveniently export report form with most details (structure, circuits, air
side and refrigerant side properties) of the design.

First, click “Export Report Form” and a message would appear to prompt user to capture
circuit diagram. It is highly recommended to switch to 2D view beforehand to make the diagram
clearer. This diagram would appear in the report form.

= 6902A.hxs - Heat Exchanger Simulation - [m] X
Ele Edit Input Simulation Resuft View Help
g &z B & & General Results... Ref Air =

Joints...
Control Volumes in Path ]

Show Result in Graph...

Cost...
Export Report Form
Capture Circuits Diagram

Now please capture the circuits diagram to put in the report form.
(Tip: Click and drag the cursor to select circuits diagram from your
screen.)

Viewport angle:5 and height:174  [Blocks(1:0) |Tubes(40) Joints(45) [Paths(5:0)

Fig. 9-9 Calling Export Report Form Function

Drag the cursor to select circuits diagram.
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= 6902A.hxs - Heat Exchanger Simulation - a X
Fle Edit Input Simulation Result View Help
8 R& » X |k N8 @ Ref Arr =

Ready Viewport angle:5 and height:174  [Blocks(1:0) Tubes(40) [Joints(45) [Paths(5:0)
Fig. 9-10 Capture circuits diagram
Then the report form preview appears. Users may select from 3 given templates, check the
data and edit the form to make sure it meets the demands.

Export Report S
Choase. =3
(@emv Template @ Evaporator Template  Water Coil Templb
[ Preview the Report Form
Please check the form before printing. You may edit the contents until it meets your demands. Double diick to edit.
Customer =
Date
Project
COIL SIDE
Fin Type Louver Utilized Tubes 20
Fin Material Aluminum Non Utilized Tubes 0
Fin Spacing [mm] 1.80 Circuits 2
Fin Thinkness [mm] 0.105 Tubes Per Circuit 10.00
Tube Type Grooved Coil Length [mm] 500.00
Tube Material Copper Coil Depth [mm] 2540
Tubke Dimension [mm] 7.00*0.28*0.10 Coil Height [mm] 210.00
Holes 10 Outer Area [m2] 2.726
Rows 2 Inner Area [m2] 0.202
Tube Vertical Space [mm] 21.00 Coil Face Area [m2] 0.11
Tube Harizantal Space Imml 12.70 Inner Valume L1 0.326 ©
Frint Current Porm CLose

Fig. 9-11 Select template and print form
At last, click “Print Current Form” and users may choose to export .pdf files or to print it
with a printer.

10 Operation steps and examples

10.1 Operation steps

When building a new fin-and-tube heat exchanger and use the simulator to calculate it, the
detailed operation steps are follows:
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(1) Click on the menu item File| New, and define block number in the general data dialog.

(2) (Optional) Click on the menu item Input| General Data to add blocks.

(3) Click on the menu item Input| Block, select fin and tube from database and set the structure

parameters of blocks.

(a) Click on the button “Fins” to specify the parameters of fins from database.
(b) Click on the button “Rows” to set the column number of rows.
(c) Click on the button “Tubes” to specify the parameters of tubes from database.

(4) Click on the menu item Input| Refrigerant, and set the input parameters of refrigerant.

(5) Click on the menu item Input| Air, and set the input parameters of air.

(6) Connect the tubes according to the tubes connection example that is introduced in Chapter
10.2.

(7) Click on the menu item Simulation| Run to run the simulation.

(8) When the simulation finished, click on the menu item Result| General Results to see the
simulation results.

(9) Click “Export Report Form” to export a report.

10.2 Example of operation steps for | typed heat exchanger

The following example will show how to build a fin-and-tube heat exchanger and use
simulator to calculate it.

10. 2.1 Step 1: Create an I typed fin-and-tube heat exchanger

Click on the menu item File| New, and define block number in the general data dialog, just as
the Fig. 10-1.

ZE NewHX - Heat Exchanger Simulation — ] X

File Edit Input Simulation Result View Help
New... culeN

Ctrl+O

Ctrl+S

Open...
Save
Save As...

Batch Processing...

Save Image as BMP..
Print...
Print Preview

Ctrl+P

Print Setup...

1 C:\Users\..\NewHX2.hks
2 C:\Users\..\l General da

Block Mumber 3:

Inlet joint tube Cutlet joint tube

Tubs Type  |Smooth :I' Tubs Type  |Smooth :I'
Tube Name Detail Tube Name Detail

(o |

Cancel |

Create a new document | |Viewport angle:0 and heighi|Blocks(0:t 4\

Fig. 10-1 Create a new heat exchanger and define block number
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10. 2.2 Step 2: Define inlet and outlet tube types

Double-click on the inlet tube or outlet tube on the screen to set its parameters.
|5 o il

|® & B RS X |k N B @ Ref Ar = |

Inner Dismeter (9,52 mm

Length [0 mn

Thdness [0.3 o

Translate Viewport angle:5 and height:174  Blocks(1:0) [Tubes(40) Joints(45) |Paths(5:0)

Fig. 10-2 Define inlet and outlet tube types
10. 2.3 Step 3: Set Structure of | typed heat exchanger

Step 5.1: Click “Fins” to select fin structure from database.
Step 5.2: Input row number, then click “Rows” to Input Column number and row space.
Step 5.3: Click “Tubes” to set tubes.
(1) Click on button “Tubes” on dialog “Input” to open dialog “Tubes”.
(2) Set each tube type:
Press button “Specify tube type” to open tube type dialog.
Select tube structure from database.
(3) Set Column space
At most times, simply select “staggered” or “inline” tube arrangement (Block->
Tube Arrangement) can quickly set all column spaces. If necessary, select “Custom”
tube arrangement and then manually specify every column space here.
Step 5.5: Input fin pitches, tube arrangement, fin material, (if necessary) sub-block
Input constant fin pitch in Block dialog; select tube arrangement and fin material.

X
Biock! |

F

Finlnfo  [[D=6.97.00 Pt=21.00. PI=127 e
Fintype LouwverFin -~ & Continuous fin erial
Fin pitch 18 mn  Separated fi Alurninum =

Selected Tube Index [[5=6, 97,00, Fi=21.00, F=12.70

Fin Database

x
D
8

\i

Avallabie Fin Pattern in
e

[} Tube Diameter |Pt ‘ Pl ‘ Fin Type

5 19.05 165 Louver 2 H|

1905 165 Wavy
1905 165 Sine

0
19.05 165 st
19.05 16.5 Wavy 3

1
2
3
a
5

~ o o=

2 182 Wavy
21 182 Slit

2 125 Louver
2 125 Wavy

>
EIRIRIE]

i
i
!
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Fig.

10-3 Set Fins parameters

NewHX - Heat Exchanger Simulation

File Edit Input Simulation Result View Help

SHBE > X[§ |

I—umlr

Input

Block | Black? |
Fin
Finlfo  [ID=6.97.00, Pt=21.00, PI=12.7 Fins
Fin type m @ Continuous fin Material:
Fin pitch 18 mn ¢ Separated fin Aluminum ~
Blocktype  [Lape  v| Rownumber I—z Rows
Depth lm mm  Height m mm EE
Tube A |S -

~Set sub block I N
¥ Sub block Subordinates to -
Relative heightto Relative angle to

—

* -
put first

main block main block
First Section 1
Length 500 mm  Control volume number 3 ‘
- Second section
Radius 100 MM Control volume number 3
Angle 900
Third section
Ready ROV i anesth [ ian mm Caniralunlima aumbar | — ‘
Fig. 10-4 Input dimensions of fin-and-tube heat exchanger
Tubes x
Setvalues ofthe selected tubes
’V Tubetype  |Grooved - Specify tube type |
N Tube Database > %
Row | Column | Type ‘ Name Beloy
1 ] Grooved Selected Tube Index [ID=3, ¢7.00=0,23
1 2 Grooved | Available Tube Pattern in Manufacturer
1 3 Grooved || Tube Diameter ‘ MNomial Thickness Fin Height
L i 1|1 5 2 a5
! = 1|2 5 .23 a2
1 6 R
1 7 |4 T 3 15
! g 1|5 9.52 27 a2
! o 1|6 9.52 33 2
1 10
2 1 Grooved
2 2 Grooved
o]
Edit TubeDatabase Selected

Fig. 10-6 Input tube types

Input x

Block! |

Fin

Fininlo  [ID=6.57.00. P1=21.00, Pi=12.7 Fins
Fintype  [LoweFin -  Continuous fin Material
eparated fin [Aluminum =/
Blocktpe  [Lnpe +| Rownumber 2 Raws
Depth 254 mm_ Height 420 MM Tubes
Tube AmangenQut Staggered-ada

| Set sub block

I~ Subblock Subordinates to Mo v
Relative height to Relative angle to

main block 0™ main block. o
First Section

Length 500 mm  Control volume number 3
Second section

Radius 100 mm Control valume number 3
Angle 90 0

| Third section

Length [~ 700 mm Confrol volume number s

o ] coca |
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Fig. 10-7 Set Fin pitch and Tube Arrangement

10. 2.4 Step 4: Input refrigerant parameters

(1) Click on the menu item Input| Refrigerant, and set the input parameters of refrigerant.

= NewHX - Heat Exchanger Simulation

Fle Edit Input Simulation Result View Help
General Data...
Edit Block...

| % @B Ref Ar =

Refrigerant Ra10A -
Mass flow rate 3% kgh Properties solver [FCF-(Fast Caic -

Specifyinlet condition of refrigerant

Edit Joints...

Reverse Refrigerant Flow Direction

Reverse Wind Direction

Discharge
Temperature

@ Temperature 7C  Oualiy 019

€ Tempersiue e A= 00 kP
Throtle
L. EET
© Pressure 394 kPa 2;’;‘:’:,, B0 \pe

Throtle =
Temperstue i) @

‘Water Coil

© Pressure 94 yps  Tempersire 7 ¢

Comection factor for the totel heat exchange

Input refrigerant data |Viewport angle:328 a

Fig. 10-8 Input refrigerant parameters

10. 2.5 Step 5: Input air status

(1) Click on the menu item Input| air, and set the input parameters of air.

£ NewHX - Heat Exchanger Simulation - [m] X
File Edit Input Simulation Result View Help
B S General Data...
Edit Block...

Edit Joints... Velacity | Diy-bub temperature | wetbulb temperature | Fressure |
Reverse the Directio Setvalues
Reverse the Direction 0 @® Setvalues of the selected cells

Unit,(mjs)

 Set average air flow rate
()

Column | €V1 | Cv2 | CV3

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

\Viewport angle:0 and height[Bloc /|
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Fig. 10-9 Input air status

10. 2.6 Step 6: Connect Tubes

Step 6.1: Connect tubes
Connect tubes as Fig 10-10 and the method of tubes connection is shown in chapter 6.

Qutlet

Ready | [¥iewport angle:0 and height:200

Fig. 10-10 Tubes circuitry

Step 6.2: Set joint length
Click on menu Input | Edit Joint to set joint length, just as Fig. 10-11.

5 NewHX2.hxs - Heat Exchanger Simulation — O %

File Edit Input Simulation Result View Help

General Data...
Edit Block...

Refrigerant...

u arameters

Set values of the selected cells
Length fimn Update

Joint | Start tube | End tube | Length{mm)

Reverse the Direc\ion

39 40 32.987
36 35 32.987
35 16 26.704

0 Inlet 20 100.000
1 20 19 32.987
2 19 18 32.987
3 18 17 32.987
4 17 37 26.704
S 3z 38 32.987
6 38 39 32.987
7

8

9

10 16 15 32.987
11 15 14 32.987

v

Save to CSV oK Cancel ‘

[Rotate Viewport angle:10 and heigl Blocks(1:(_/|

Fig. 10-11 Set joint length
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10. 2.7 Step 7: Run Simulation

Click the menu Simulate | Run to Run simulation, just as Fig. 10-12.

Z NewHX3.hxs - Heat Exchanger Simulation — ] X

File Edit [nput Simulation Result View Help

BAEEREE X (kN LB S

Inlgt
Rlnckl ) &

Heat Exchanger Simulation

Sirnulation is running.please wait
Tirne 00:00:00

Ready [ [Viewport angle:186 and heicBlocks(1 :U;

Fig. 10-12 Run Simulation

10. 2.8 Step 8: See results

Step 8.1 General results
Press menu “Result | General results” to see general results, just as Fig. 10-13.
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£ NewHX3.hxs - Heat Exchanger Simulation — ] b4

File Edit Input Simulation Result View Help
A EHRBRE o X|d&

General results X

Joints... HEE B 567587 W
Control Volumes in Path REETDAED 12T kpa Save As CSV
. M Refrigerant weight 3] @

Show Result in Graph... k] e ,W - - 06 Wik

Cost... Q_2ph JBB1060 vy h2ph [ 2870184 wimak
aJ 0000 v hJ 0.000 wim2t
ag 9904w hg 200868 \ymok
Refrgerant of inlet

Outlet Pressure £89.000 kPa Temperature 5308 C

Enthaky [ 24000 kK3 Massquaty | 0186
Superheat 0000 ¢ Mass Flow Rate 10.000 95
Refigerant of outiet

Fresswe [ 487723 kPa Temperatre [ 38793 C
Enthalpy m kikg Mass Qualty W
Superheat m (o]

Blockl |
Heat Capacity 1855865 w
Air flow rate m mah
Heat transfer area. 5026 m:
" Defals
General results Heat transfer coefficient 1247186 Wim2l
Ar of inlet |
Tdb 36000 C  Twb 24000 C  Pressure 101800 ypy
Arr of outiet
Tdb 28176C  Twb 21669 C  Pressure 101296 kpa

Fig. 10-13 General results

Step 8.2 Pressure drop of Joints
Press menu “Result | Joints” to see pressure drop of joints, just as Fig. 10-14.

:f= NewHX3.hxs - Heat Exchanger Simulation — O .

Eile Edit Input Simulation Result View Help
AEHIRE X[k N

Sints parameters X
Show Regult il | Joint | Start tube | End tube Pressure drop ~
(kPa)
N O Inlet 20 0.148
1 20 19 0.133
2 19 18 0.072
3 18 17 0.002
4 17 36 0.001
5 36 35 0.002
6 35 34 0.002
7 34 33 0.002
8 33 32 0.002
9 32 31 0.002
10 31 22 0.015
11 Inlet 40 0.138
12 40 39 0.118
13 39 38 0.112
oints 14 38 37 0.002
15

== 16 { Save to CSY |ﬂ Ok Cancel T
Fig. 10-14 Pressure drop of Joints

Step 8.3 Simulation results of control volume in path
Option 1: Simulation results shown as chart
Press menu “Result | Control volume in path | Chart” to see simulation results of control
volumes in chart, just as Fig. 10-15.
Option 2: Simulation results shown as table
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Press menu “Result | Control volume in path | Table” to see simulation results of control
volumes in table, just as Fig. 10-16.

% NewHX3.hxs - Heat Exchanger Simulation - O X

Eile Edit Input Simulation Result View Help
YR RBE - X HK N General Results...
Join
Control Volumes in Path > Table.

Results of all contral volumes in path

Iniet temperatur of refrigerant

Parameter

iTempelamnE(ln] -

s

o ]
in’—

u
=]
~

M
Mi

32

Temperatur(Cy

“
B
®

| Reset

1 273 4«Ts 617 8le wlin u
Control volumes.

\
Fig. 10-15 Simulation results of control volume in path shown as chart

NewHX3.hxs - Heat Exchanger Simulation - m} X

Show resultts of ontrol volumes of path in chart [Viewport angle:186 and heiBlocks(1:0

File Edit Input Simulation Result View Help
el ‘ [& é‘ v X ”E\ General Results...
Joints,
Control Volumes in Path

B Result in all control volumes-air - a X
File Item Help
Path [pathe -]
Tube | Block | Row [ Column [ Contrl Velocity(In) Velocity(Out) | Tdb(in) | Tdb(Out) | Twb(n) | Twb(Out) | Pressure(in) |
volume m/s) (/s) © © © @ (kPa)

30 1 2 10 3 0.97 0.95 26.28 21.01 21.57 19.98] 101.298

30 1 2 10 2 0.98 0.95 2844 18.93 22.19 18.93 101.298

30 | 1 2 10 1 097 095 2551 19.45 2134 19.44] 101.298

29 1 2 9 1 0.96 0.94 21.85 17.37 20.24 17.36] 101.298

29 1 2 9 2 0.95 093 20.62 15.47 19.79 15.46 101.298

29 1 2 9 3 0.96 0.94 21.23 16.30 20.04 16.30 101.298

28 1 2 8 3 0.95 0.93 21.08 16.20 20.00 16.20 101.298

28 | 1 2 8 2 097 096 26.24. 2253 2149 2038 101.298

28 1 2 8 1 0.97 0.96 25.48 231 21.33 2063 101.298

27 1 2 7 1 0.99 098 30.44 28.56 22.75 22.22 101.298

27 1 2 7 2 0.99 0.99 33.30 31.53 23.55 23.07 101.298

27 1 2 7 3 0.97 0.96 26.28 24.04 21.56 20.90 101.298 .
= = - - Yy rYYs — e LY ETY DS PyorTYy

Show results of control volumes of path in table [ |viewport angle:186 and heit|Blocks(1:0 ;‘

Fig. 10-16 Simulation results of control volume in path in table
Step 8.4 Simulation results in color gradation

Press menu “Result | Show results in graph” to see simulation results of control volumes in
chart, just as Fig. 10-17.
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B Result

File View

Block1

Air flow

Temperature(C)

11.90
11.29
10.68

Fig. 10-17 Simulation results in color gradation

Step 8.5 Cost
Press menu “Result | Cost” to see copper cost and aluminum cost, just as Fig. 10-18.

Z5 NewHX2.hxs - Heat Exchanger Simulation

Eile Edit Input Simulation Result View Help
BAEHIRE 2 X[k N

General Results...

Joints...
Control Volumes in Path

Copper urit price 71660 RMBftonne =

Alurnium unit price 16460 RM—_IBﬁonne -
Update
Copper cost |38 45 IRMB ﬂ

Alumiur cost [1482 [rmB ~|

[Viewport angle: 186 and hei¢Blocks(1:0 ¢|

\
Fig. 10-18 Cost

10. 2.9 Step 9: Export Report Form

Click “Export Report Form” to export a report. Capture circuits diagram, preview and edit,
then click “print” to export Report form.
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Export Report x
Choose Bxport Template

" Condenser Template & Evaporator Template " Water Col Templote

Preview the Report Form

Please check the form before printing. You may edit the contents unti it meets your demands. Double cick to edit.

Customer
Date
Project
COIL SIDE

Fin Type Louver Utilized Tubes 20
Fin Material Aluminum Non Utilized Tubes 0
Fin Spacing [mm] 1.80 Circuits 2
Fin Thinkness [mm] 0.105 Tubes Per Circuit 10.00
Tube Type Grooved Coil Length [mm] 500.00
Tube Material Copper Coil Depth [mm] 25.40
Tube Dimension [mm] 7.000.230.10 Coil Height [mm] 210.00
Holes 10 Outer Area [m2] 2726
Rows 2 Inner Area [m2] 0.205
Tube Vertical Space [mm] 21.00 Coil Face Area [m2] 0.1
Tube Horizontal Space Imml 12.70 Inner Volume L1 0.336 o

CLOSE

Fig. 10-19 Select template and print form

10.3 Example of operation steps for L typed heat exchanger

The following example will show how to build an L typed fin-and-tube heat exchanger and
use simulator to calculate it.

10. 3.1 Step 1: Create an L typed fin-and-tube heat exchanger

Click on the menu item File| New, and define block number in the general data dialog, just as
shown in Chapter 10.2.1.

10. 3.2 Step 2: Define inlet and outlet tube types

(1) Click on menu item Input| General Data, and set the tube type for the inlet tube and
outlet tube.

(2) Click on button “Detail” to open tube type dialog and select existed tube type, just as
shown in Chapter 10.2.2.

10. 3.3 Step 3: Input refrigerant parameters

Click on the menu item Input| Refrigerant, and set the input parameters of refrigerant, just
as shown in Chapter 10.2.3.

10. 3.4 Step 4: Input air status

Click on the menu item Input| air, and set the input parameters of air, just as shown in
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Chapter 10.2.4.

10. 3.5 Step 5: Set Structure of L typed heat exchanger

Step 5.1: Input dimensions of L typed fin-and-tube heat exchanger, just as Fig. 10-21.
In this dialog, users need to input the dimension parameters of L typed heat exchanger,
including the length of the first section, radius and angle (90° ) of the second section

and the length of the third section, as shown in Fig.10-20.
The following steps are as same as shown in Chapter 10.3.5.
Step 5.2: Select fins structure
Step 5.3: Input Column number and row space.
Step 5.4: Input tubes structure
Step 5.5: Input fin pitches and tube arrangement

Input constant fin pitch and select tube arrangement in Block dialog.

Z: NewHX3.hxs - Heat Exchanger Simulation

File Edit Input Simulation Result View Help

EETd

Edit Block...

Refrigerant... \
Air...

Edit Joints...
Reverse the Direction in Tubes
Reverse the Direction of Wind

Input

BlockT |

Bloo{type

Depth 6.5 mm Height

Ambient
Temperature % C

Sat sub block
I™ Sub block

Relative height to
fnain block

Rows
420 mm Tubes

Subordinates to

No =

Relative angle to

0 M rmain block 0
Fin

Fintype  [LouverFin ~| @ Continuous fin
FinName  |Louverfing§ Fins | ¢ Separated fin
T8 mir

Fin pitch

First Section
Length 500 M Control volume number

Second section

100 MM Control volurme number
800

Third section

100 mm_ Control volume number

Radius

|| Angle

Edit the current block/tube

Length

Fig. 10-20 Input dimensions of L typed fin-and-tube heat exchanger

10. 3.6 Step 6: Connect Tubes

Step 6.1: Connect tubes

Connect tubes as Fig 10-21 and the method of tubes connection is shown in chapter 6.
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Fig. 10-21 Tubes circuitry

Step 6.2: Set joint length
Click on menu Input | Edit Joint to set joint length, just as shown in Chapter 10.3.6.

10. 3.7 Step 7: Run Simulation

Click the menu Simulate | Run to Run simulation, just as Fig. 10-22.

Y IY AR n

Fig. 10-22 Run Simulation

10. 3.8 Step 8: See results

Step 8.1 General results
Press menu “Result | General results” to see general results, just as Fig. 10-23.
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Fig. 10-23 General results
Step 8.2 Pressure drop of Joints
Press menu “Result | Joints” to see pressure drop of joints, just as Fig. 10-24.

File Ede Input Simutavion [TEGR) View Help.

Viewport ngleA7) and heightd7  Blocks0)  Tubesi0) Joints(M)  Pathoit0)

Fig. 10-24 Pressure drop of Joints

Step 8.3 Simulation results of control volume in path
Option 1: Simulation results shown as chart

Press menu “Result | Control volume in path | Chart” to see simulation results of control
volumes in chart, just as Fig. 10-25.
Option 2: Simulation results shown as table

Press menu “Result | Control volume in path | Table” to see simulation results of control
volumes in table, just as Fig. 10-26.
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NewHX3.hxs - Heat Exchanger Simulation - | X

File Edit Input Simulation Result View Help
BAEEHRE Xk~ General Results...

Control Volumes in Path

Results of all control /nes in path

! Inket temperatur of refrigerant

9

Temperatur(C)

1213 4Ts 617 8ls wln =
Centrol volumes

Show resultts of ontrol volumes of path in chart | Viewport angle:186 and heicBlocks(1:0 ;

Fig. 10-25 Simulation results of control volume in path shown as chart

NewHX3.hxs - Heat Exchanger Simulation - O X

File Edit Input Simulation Result View Help
BEE RS o X[k~ General Results...

Joints...

Control Volumes in Path

B Result in all control volumes-air - o x
File Item Help
Path [Patha |
Tube | Block | Row | Column Contrl elocity(in) Velocity(Out) Tdb(ln) Tdb(Out) Twb(in) Twb(Out) Pressure(in) A
volume (m/s) (m/s) ) ©) ) ©) (kPa)

30 1 2 10 3 0.97 0.95 26.28 21.01 21.57 19.98 101.298

30 1 2 10 2 0.98 0.95 28.44 18.93 22.19 18.93 101.298

30 [ 1 2 10 1 097 0.95 2551 19.45 21.34 19.44, 101.298

29 1 2 9 1 0.96 0.94 21.85 17.37 20.24 17.36 101.298

29 1 2 9 a2 0.95 0.93 20.62 15.47 19.79 15.46 101.298

29 1 2 9 3 0.96 0.94 21.23 16.30 20.04 16.30 101.298

28 1 2 8 3 0.95 0.93 21.08 16.20 20.00 16.20 101.298

28 1 2 8 2 0.97 0.96 26.24 22.53 21.49 20.38 101.298

28 1 2 8 1 0.97 0.96 25.48 231 21.33 20.63 101.298

27 1 2 7 1 0.99 0.98 30.44 28.56 2275 22.22 101.298

27 1 2 7 2 0.99 0.99 33.30 31.53 23.55 23.07 101.298

27 1 2 7 3 0.97 0.96 26.28 24.04 21.56 20.90 101.298 .
== = = - e Py PP nrn ar e PreETTI

Show results of control volumes of path in table [ \Viewport angle:186 and heic Blocks(1:0 ;‘

Fig. 10-26 Simulation results of control volume in path in table
Step 8.4 Simulation results in color gradation

Press menu “Result | Show results in graph” to see simulation results of control volumes in
chart, just as Fig. 10-27.
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Fig. 10-27 Simulation results in color gradation

Step 8.5 Cost
Press menu “Result | Cost” to see copper cost and aluminum cost, just as Fig. 10-28.

Z NewHX3.hxs - Heat Exchanger Simulation
File Edit Input Simulation Result View Help
AEHRE o X ‘W\ General Results...
Joints...
Control Volumes in Path

Show Result in Graph...

Cost

Copper unit price

Alurniurn unit price

Copper cost

Alurnium cost

\
Fig. 10-28 Cost

|Viewport angle:186 and hei[Blocks(1:0 /|

10. 2.9 Step 9: Export Report Form

Click “Export Report Form” to export a report. Capture circuits diagram, preview and edit,
then click “print” to export Report form.
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(¥ Evaporator Template " Water Coll Template

Please check the form before printing. You may edit the contents unti it meets your demands. Double cick to edit.

Customer
Date
Project
COIL SIDE

Fin Type Louver Utilized Tubes 20
Fin Material Aluminum Non Utilized Tubes 0
Fin Spacing [mm] 1.80 Circuits 2
Fin Thinkness [mm] 0.105 Tubes Per Circuit 10.00
Tube Type Grooved Coil Length [mm] 500.00
Tube Material Copper Coil Depth [mm] 25.40
Tube Dimension [mm] 7.00%0.23*0.10 Coil Height [mm] 210.00
Holes 10 Outer Area [m2] 2.726
Rows 2 Inner Area [m2] 0.205
Tube Vertical Space [mm] 21.00 Coil Face Area [m2] 0.11
Tube Horizontal Space Imml 12.70 Inner Volume IL1 0.336 b7

CLOSE

Fig. 10-29 Select template and print form

10.4 Example of operation steps for C typed heat exchanger

The following example will show how to build a C typed fin-and-tube heat exchanger and
use simulator to calculate it.

10. 4.1 Step 1: Create a C typed fin-and-tube heat exchanger

Click on the menu item File| New, and define block number in the general data dialog, just as
shown in Chapter 10.2.1.

10. 4.2 Step 2: Define inlet and outlet tube types

(1) Click on menu item Input| General Data, and set the tube type for the inlet tube and
outlet tube.

(2) Click on button “Detail” to open tube type dialog and select existed tube type, just as
shown in Chapter 10.2.2.

10. 4.3 Step 3: Input refrigerant parameters

Click on the menu item Input| Refrigerant, and set the input parameters of refrigerant.
10. 4.4 Step 4: Input air status
Click on the menu item Input]| air, and set the input parameters of air.
10. 4.5 Step 5: Set Structure of C typed heat exchanger
Step 5.1: Input dimensions of fin-and-tube heat exchanger, just as Fig. 10-30.

54



In this dialog, users need to input the dimension parameters of L typed heat exchanger,
including the length of the first section, radius and angle (180° )of second section and
the length of the third section, as shown in Fig. 10-30.

The following steps are as same as shown in Chapter 10.3.5.

Step 5.2: Select fins structure

Step 5.3: Input Column number and row space.

Step 5.4: Input tubes structure

Step 5.5: Input fin pitches and tube arrangement

Input constant fin pitch and select tube arrangement in Block dialog.

& NewHX3.hxs - Heat Exchanger Simulation — O X

File Edit Input Simulation Besy]k View Help
AFH RE o X[k

w@anumMr 2 Rows
Depth ,ﬁ mm Height m mm o Tupes

Ambient

Temperature %50

Set sub block

I™ Sub block Subordinates fo No -
Relative height to Relative angle to

main block 0 ™7 main block g

“Fin-

Fintype  [LouverFn ~| @ Contnuous fin
FinName  |Louverfing5 Fins | © Separated fin

Fin pitch I—is e

First Section

Length IW i Control volume number ’_s

~Second section
Edit the current block/tube | . _ Radius 100 MM Control volume number ’—3
section and length of age [ 1o
thl rd SeCtIOn fOf L type VL::;:’:MW 300 mm Control volume number 3
HX
=

Fig. 10-30 Input dimensions of C typed fin-and-tube heat exchanger

10. 4.6 Step 6: Connect Tubes

Step 6.1: Connect tubes
Connect tubes as Fig 10-31 and the method of tubes connection is shown in chapter 6.

& NewHX3.hxs - Heat Exchanger Simulation

File Edit Input Simulation Result View Help

QAEERE oX(kN @ >

Ready [Viewpart angle:170 and heic[Blocks(1:0 |
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Fig. 10-31 Tubes circuitry

Step 6.2: Set joint length
Click on menu Input | Edit Joint to set joint length, just as shown in Chapter 10.2.6.

10. 4.7 Step 7: Run Simulation

Click the menu Simulate | Run to Run simulation, just as Fig. 10-32.

£ NewHX2.hxs - Heat Exchanger Simulation - | X

File Edit Input Simulation Result xj.gw Help
BEERE o Xk |73 (=)

Ready | |Viewport angle:170 and heic Blocks(1 :{17,

Fig. 10-32 Run Simulation

10. 4.8 Step 8: See results

Step 8.1 General results
Press menu “Result | General results” to see general results, just as Fig. 10-33.
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Edit Input Simulation Result
—

Show Result in Grap!

25 NewHX3.hxs - Heat Exchanger Simulation

View Help

X

Teneral results

Heat Exchange
Pressure Drop

1863272 w
19411 ypa

e ]
Save As CSV

Gegitn Refigerant weight | 21088 g

A_ref 0528 mz h_ref 562424 Wim2K.
Q_2ph -1630.230 vy h_2ph 23420658 WimaK
ol 0.000 v hl 0.000 wm2t
ag 231687 w hg 290653 wjmor
Refrigerant of inlet-

Pressure 599,000 kPa. Temperature 5808 C
Enthalpy 244000 klkg Mass Qualty m
Superheat 0000 ¢ Mass Flow Rate 10.000 gfs

of outlet
Pressure 479689 kPa Temperature 3437 C
Enthalpy 430280 kikg Mass Qualty 1126
Superheat 35822 ¢
Block |
General results

Heat Capacity (IREEERY

Air flow rate 1382209 m3mh

Heat transfer area 9198 m:

Details

Heat transfer coefficient 128186 wim2t

Air ofinlet

Tdb [ 86000 C Twb [ 24000 C Presswe | 101300 ypg
—Air of outlet

Tdb | 30.999C waj 22698 C  Pressure ‘ 101.296 kpa

Fig. 10-33 General results

Step 8.2 Pressure drop of Joints
Press menu “Result | Joints” to see pressure drop of joints, just as Fig. 10-34.

;é NewHX3.hxs - Heat Exchanger Simulation

e Edit Input Simulation  Result View Help
S R& o X[ R

© Joints parameters

ShoWResultin 4[joint Tstart tube | End tube | Pressure drop
(kPa)
0 Inlet 20 0141
1 20 19 0.043
2 19 18 0.002
3 18 17 0.002
4 17 36 0.001
5 36 35 0.002
6 35 34 0.002
7 34 33 0.002
8 33 32 0.002
9 32 31 0.002
10 31 22 0015
1 Inlet 40 0138
12 40 39 0.118
13 39 38 0.002
7 8 37 0.002
Joints

OK

Cancel

‘ 15 a7 1A [W
Fig. 10-34 Pressure drop of Joints

Step 8.3 Simulation results of control volume in path
Option 1: Simulation results shown as chart

Press menu “Result | Control volume in path | Chart” to see simulation results of control
volumes in chart, just as Fig. 10-35.
Option 2: Simulation results shown as table

Press menu “Result | Control volume in path | Table” to see simulation results of control
volumes in table, just as Fig. 10-36.
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[Retrgerant =]
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Control volumes.

Show resultts of ontrol volumes of path in chart [ |Viewport angle:170 and hei[Blocks(1:0 /|

Fig. 10-35 Simulation results of control volume in path shown as chart

NewHX3.hxs - Heat Exchanger Simulation - a X

File Edit Input Simulation Result View Help
SE RS0 X[k General Results...

Control Volumes in Path
Show Resultn
Cost...

' Resultin all control volumes-air

File ttem_Help
Fatha

Block Velocitylin) Velocity(Out) | Tdb(in) Twb(in) | Twb(Ou) | Pressure(in)
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Show results of control volumes of path in table [ |Viewport angle:170 and heic Blocks(1:0 /|

Fig. 10-36 Simulation results of control volume in path in table

Step 8.4 Simulation results in color gradation
Press menu “Result | Show results in graph” to see simulation results of control volumes in
chart, just as Fig. 10-37.
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File Edit Input Simulation Vien Help
BEFE RE| v X| General Results...

Joints. ..
Control Yolumes in Path »
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Air flow

—

Show parameter in colors gradation [ [Viewport angle:180 and height:200 Blocks /|

Fig. 10-37 Simulation results in color gradation

Step 8.5 Cost
Press menu “Result | Cost” to see copper cost and aluminum cost, just as Fig. 10-38.

£ NewHX3.hxs - Heat Exchanger Simulation - O K

File Edit Input Simulation Result View Help
BEEHIRE| o XN General Results...

Joints...

Control Volumes in Path

Show Result in Graph...

Cost

Copper unit price 71660 IRM Bitonne =
Alumiurn unit price 16460 IRM Bfonrne

Copper cost |70 29 IP\M B j

Update
Alumium cost |26 58 IRMB j

| [Viewport angle:170 and heicBlocks(1:0 4

Fig. 10-38 Cost

10. 2.9 Step 9: Export Report Form

Click “Export Report Form” to export a report. Capture circuits diagram, preview and edit,

then click “print” to export Report form.
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Export Report

"Chuose Export Template

" Condenser Template & Evaporator Template € Water Coil Template

Preview the Report.

Please check the form before printing. You may edit the contents untl it meats your demands. Double dick to edit.
Customer
Date
Project

COIL SIDE

Fin Type Louver Utilized Tubes 20
Fin Material Aluminum Non Utilized Tubes 0
Fin Spacing [mm] 1.80 Circuits 2
Fin Thinkness [mm] 0.105 Tubes Per Circuit 10.00
Tube Type Grooved Coil Length [mm] 500.00
Tube Material Copper Coil Depth [mm] 25.40
Tube Dimension [mm] 7.0070.23*0.10 Coil Height [mm] 210.00
Holes 10 Outer Area [m2] 2726
Rows 2 Inner Area [m2] 0.205
Tube Vertical Space [mm] 21.00 Coil Face Area [m2] 0.1
Tube Horizontal Space [mml 12.70 Inner Volume [L1 0.336 v

Fig. 10-39 Select template and print form

-End-
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