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1. Geothermal Heat Pump Experimental Equipment

I-1. Summary

Geothermal heat pump system is a device that collects and pump heat from or to the ground. Underground
temperatures are more stable than air temperatures through the year. The heat from underground is used to
evaporate and condense a refrigerant that circulates in a system such as in refrigeration system.

The geothermal heat pump experimental equipment consist of steam pressure mode standard freezing cycle,
and lets the tester experience the performance of convertible action of warming and cooling through the
operation of 4-way valve as well as the experiment and practice of auto control drive of each basic refrigerator
and the configuration practices of the freezing system.

Especially, the expander attaches and controls manual expansion valve and can arbitrarily change the
evaporation pressure randomly while you drive. Therefore, on the basis of theoretic freeze cycle which
concentrates on textbook(theoretic education), we let you verify, compare and analyze the performance to the
actual standard freeze cycle while driving with various variables such as condense temperature variable
(condense pressure variable), evaporate temperature variable (evaporation pressure variable), overheat
compression, moist compression, dry saturation compression and supercooling, etc.

We can also draw P-h line using the program and hands about various changes (variables) while we drive
the standard freeze cycle. The performance of standard freeze cycle change all the time according to the
quantity of the coolant, open air temperature, driving time, evaporation pressure and condense pressure, and the
evaporate pressure change might affect much to the performance variable with the control of opening of the
manual expansion valve.

Auto control device lets us experience the needed business in performance and control task of the basic
practice of each controlling task that we must learn at the science and engineering field with the heat and
freezing system. Also, we let you prepare business ability and understand the auto control circuit of the heat
and freezing system, which is complicated, by experiencing the forming and driving experiment and practice of
the basic circuit composition and applied circuit needed at the standard freezing cycle driving, using each
control device with the banana jack directly and quickly.

Moreover, it is a device that simulates an adapting power for geothermal heat pump to help students to
understand the operation principles of geothermal heat pump through driving and performance measurement with
the equipment in laboratory scale with the geothermal system which is recognized as one of important energy

source.



1-2. Composition of geothermal heat pump experimental equipment

Auto
control
section

Geo-thermal
environment
section

Machine
device
section

Data
acquiring
DA100
Board

Geothermal heat pump experimental equipment

(1) Automatic control: Timer, Relay, NFB, toggle switch, ampere-voltage meter, buzzer, lamp 9red, green,
orange), high pressure switch, low pressure switch, Magnetic Contactor (MC), power input, thermal switch,

push button and so on. It controls the operation of heat pump mechanism.

(2) Machine parts: Compressor, plate heat exchanger, receiver, filter dryer, sight glass, solenoid valve, expansion
valve, evaporator with fan, high pressure gauge, low pressure gauge, electric immerse heater and so on.

They will be run according circuit configuration on the control panel.
(3) Geothermal section: geothermal environment chamber, water tank consisting of chiller and electric immerse
heater, vertical and horizontal circular pipe, water flowmeter, solenoid valve, pump, temperature controller to

maintain temperature inside geothermal chamber and so on.

(4) Software: KTE-DA100 records each part's temperature, pressure, enthalpy, heat amount, COP of the cycle

every unit time and save the data in excel file. Thus can be analyze with graphics.

(5) Hardware: KTE-DA100 composed of SMPS, T type thermocouple, pressure sensor and computer interface
(minimum specification pentium 4, windows 98, memory 256 MB, hardisk space 100MB).



2. Detail Equipment Components

2-1. Heat pump machinery device section

T heat exchanger 1 @ Checkvalve @ Liguid receiver @ doway valve B Liguid separator
A

| ———— ' P " —
’ f ! L N ‘\\ /’ “.\
® Heat exchanger @ ExpansionValve @ Solenoidvalve @ DA-100 @ Sight Glass ©High »* @ Compressor
#
'J‘
with Chamber @ Ldw

Machine parts of geothermal heat pump experimental equipment

(D Plate heat exchanger Expansion valve

(2 Check valve © KTE-DA100

@ Liquid receiver Sight glass

@ 4-way valve @ Low pressure gauge
(® Liquid separator @ High pressure gauge
® Heat exchanger with Chamber @3 Compressor

(@ Solenoid valve



2-2. Geothermal environment section

@ Geothermal (2 Horizontal @ Vertical @ Control Panel ® Flow Meter
Environment Pipe Pipe

rrasduasinndl

AAAARIRRRRRERES

® Refrigeration Part

Geothermal environment of geothermal heat pump experimental equipment

(D Geothermal Environment Chamber @ Control Panel
(2 Horizontal Pipe (® Flow meter

@ Vertical Pipe ® Refrigeration & Heating Part



2-3. Heat pump parts description

(1) Compressor

% Specification

- Model : P-12TN(ACC)

- 1/2 HP

- Application scope: medium and high temperature
- Range of evaporating temperature: -25°C~10°C
- Motor Type: CSR

- Cooling quantity: 1,588kcal/h

- Refrigerant: R-22

- Single-phase 220V

- Controller included

Compressor

This Compressor (gas compressor) is mechanical device common use in a standard refrigeration
system. It is designed to operate, and be cooled by, the refrigerant being compressed. the
compressor increases the pressure and temperature on a refrigerant (in gas state) and transport the
refrigerant through a pipe in refrigeration cycle.

In other words, it plays role of sending a heat from evaporator (lower heat source) to condenser in

form of high pressure and temperature gas and it circulates refrigerant in the system.
(2) Fill nipple

Fill nipple is a necessary device used with manifold gauge when
transferring a refrigerant, testing the air-tightness, testing under
vacuum status, refrigerant charging of the standard refrigeration
device by attaching it to the compressor discharge and suction

side.
Fill Nipple



(3) Heat exchanger

Heat exchanger 1
(4) Liquid receiver

t:a';l-

|

Liquid receiver

(5) Filter drier

j

Filter Drier

(6) Solenoid valve

Solenoid valve

Condenser is a device that condenses a high pressure and
temperature refrigerant discharged from compressor into liquid by
extracting heat of the refrigerant to outside air or cooling fluid
e.g. cold water. The reason we make it into liquid phase is to
utilize the potential heat when the phase changes. In order to
absorb the heat from evaporator, the best performance comes out
when using potential heat, that is, when it changes from liquid

phase to gas phase.

Liquid receiver is the vessel which stored temporarily a
condensed refrigerant from condenser before deliver it to the
expansion valve. The quantity of the condensed refrigerant of the
receiver vary the amount of refrigerant in the evaporator,
remaining in the liquid state of refrigerant in the receiver and
able to smooth the drive of the device. Also, it plays a role in
the pump down operation when the equipment will be stop in a

long time and need repairing.

Filter drier is used to remove moisture acid and other
contaminant, to providing reliable, long-lasting system protection.
So in order to this, we install it in the liquid duct between the

expansion valve and the liquid receiver.

The solenoid valve has two main parts: the solenoid and the
valve. The solenoid converts electrical energy into mechanical
energy which, in turn, opens or closes the valve mechanically.
So it controls the flow of the coolant. When driving the
pump-down, it is connected in series with the temperature switch
and the solenoid valve for main piping is opened and closed
according to the closure and opening of the contact point of the

temperature switch, letting pump-down process operate.



(7) Expansion valve

= Manual expansion valve is used for reducing pressure and

temperature of liquid refrigerant from condenser. The liquid state
of the refrigerant will be changed to a liquid-gas state, as the
liquid refrigerant after through the expansion valve. In addition,

it controls proper amount of heat absorb from the evaporator.

Expansion valve
(8) Plate-type heat rxchanger

Heat exchanger is used in a heat transfer process from one
media to another. Plate-type heat exchanger uses plate type wall
as separator between cold and hot fluid so that they will never
mix. It is designed for the heat of the hot media to be

transmitted to the cold media by passing a hot media at one

side and cold media at the other side between the adjacent

(NN RN RN REE NN

plates.
Plate-type Heat Exchanger



(9) 4-Way valve

4-Way valve

4 way valve basically doesn't operate at a status where high
and low pressure is not authorized. Of course, the solenoid
valve that controls the direction operates according to the sign,
but there is no direction change inside the actual 4 way valve.
In other words, it is designed to be operated only under the
condition high and low pressure is authorized. Figure 1.1.12
shows thin pipe is connected to A, B, C and D part at the 4
way valve solenoid valve. Inside the body of 4 way valve,
there is a cap of size that can connect only 1 cap at the right
and left lines on the basis of D lines, and they are designed to
move from left to right and vice versa.

From the 4 way valve picture, A is always high pressure and
D is low compressure. Under the status where cycle operates,
when the thin pipe A&B and C&D are connected by solenoid
V/V, B area of the inside of the 4way valve body is authorized
by high pressure and the C area by low pressure, so the cap
aforementioned is adhered to C area by pressure gap. At this
time, the water way within the 4way valve becomes A-B and
C-D. On the contrary, if the thin pipe A&C and B&D are
connected, water way becomes A-C, B-D, and they change the

direction inside the cycle.



2-4. Heat pump control panel

@ Selector S/'W @ Buzzer

. Toggle /W @ Lamp B 8 PinRelay ® 11PinRelay @ DC Input @ Temp, Display
: :
1

1 ]
]
1

@ DC Power,

DC Output Controller Switch Switch

,

o ' 1
@ Push Button Switch ML B Timer O SignalPort @ Temp. @ Low Pressure B High Pressure

Control panel of heat pump department

@O NFB © DC Power, DC Output
@ Selector S/W, Toggle S/W (0 Push Button Switch
@ Buzzer @ M.C

@ Lamp @@ Timer

(® 8 Pin Relay @3 Signal Port

® 11Pin Relay @ Low Pressure Switch
@ DC Input @ High Pressure Switch
Temp. Display (® Temp. Controller

(1) Main power

Main power section TOGGLE Switch

Main power section is a part of control panel which has purpose alternating current (AC) electrical power
supply. AC LAMP is a lamp to indicate the electricity current is flowing to the system. As you turn ON the
toggle switch, direct current (DC) 24V is authorized to the system of the experimental equipment.

(2) Voltage and Electric current measurement



The DC 24V output section is the section for measuring voltage
and electric current that use at the equipment, and it is the first
section of wiring process as you star to plug red jack wire (+)

and black jack wire (-).

DC 24V Output

(3) Buzzer, Lamp

anode (=), red

It is the device installed to indicate

cathode (+), black whether the equipment is operating or

if there is trouble. Plug the red jack

wire (+) and black jack wire (-).

Buzzer, Lamp

(4) Pressure switch

Set High P
’J

[ N e — [————,‘h—

H Line OUT
i ey

HPS Return
]
1
T

RESSUREIS.W -~

| ! d 2
|

T

L Line QUT

H Line OUT

i
'f
Control Low P |”

Control High P

Pressure switch

It is a form of switch that makes electrical contact when a certain set pressure has been reached on its input.

In this equipment, it controls the pressure in the compressor.

At the low pressure control (LPS) side there are RANGE and DIFF meter. RANGE is a middle value of

pressure and DIFF is a deviation value of pressure to establish the minimum and maximum value of the

pressure

@ To control the RANGE and DIFF values we need a screw driver (+) to rotate a screw at the upper side
of the device.

We plug the anode power in the com port and plug the banana jack cable in the blue (L) and/or red (H)

CKTENG 10



ports according to the method of wanted control. The pressure switch is used to control the compressor.

(5) Magnetic Contactor (M/C)

OC Power input (+,-) It is the part that is used to switch a power

circuit ON and OFF of the equipment

a-contact point

@) The input in the DC power input section red

port is for (+) positive and black port is for

=+ b-contact point

negative (-).

A contact or normal open contact point is the

a-contact point contacts are separated and the switch s

nonconducting, and B contact or normal open
is the contacts are touching and electricity cal

flow between them.
Magnetic Contactor(M/C)

(6) Temperature switch (OLD VERSION)

Temperature value up

=-===  DC Power

Temperature set -=--

; ---- Upper limit control
Input difference ---

--= Lower limit cantrol

Temperature value down

Temperature switch

It is the part that is used to control a circuit turn ON and OFF by setting the temperature of the equipment.

(D Push the "set" button to the temperature main value section.

(2 Push the up or down arrows to set the value of main temperature.

@ Push the "H/C" button to set temperature deviation and push the up or down arows to set the deviation
value.

@ The red / positive (+) cable is connected to com

(® Connect equipment anode to H or L according to the equipment that you are to control

(7) RELAY

CKTENG 11



E 6. S 4 3: Output section
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input section Relay circuit

RELAY

Relay is a part that is used to control the circuit by switching ON and OFF with low power signal.

@ Connect the positive (+) port with the red jack cable and negative (-) port with the black jack
cable of the power input section.

Connect the input and output ports with the red jack cables depend on the contact type we are

using to control the circuit.

(8) Button, Toggle Switch

It is a switch that break an electrical circuit or diverting the

current from one conductor to another by flip the buttons.

D As for the toggle switch, input + power to C and turn

on or stop through a or b choice.

Toggle switch

(9) Other temperature displays

CKTENG 12



Device that display temperature at

each location.

Temperature display

(10) Equipment power input section

DC 24V INPUT

Parts that inputs power to each part of equipment (Connect
anode (+) to red jack cable and cathode (-) to black jack cable)

Equipment power input section

(11) Push button switch

Push button with A (normal open) and B (normal

PB1
== close) contacts, it switches on or off of a circuit
@ @ configuration mechanism.
There is no different polarity of input and output in
\':‘/ ‘Q—'—Q‘\_! the system.

Push button switch

(12) Timer

CKTENG 13



Connect DC curent to the positive (+) and
negative (-) ports

AUTO: Panel adjustment to the ON and
OFF position

ON: the contacts are always connect

the minimum timing range is 10 minutes

and full timing range is 24 hours

Timer

2-5. Control panel of geothermal division

@ Temp Display

N.F.B
@ & Controller

@ Geothermal ~ ® Horizontal/Vertical ® Pump On
Switch Switch Switch

@ AC Lamp

Control panel of geothermal department
(1) Main power (N.F.B)
Main power section is a part of control panel which has purpose alternating current (AC) electrical power
supply. AC LAMP is a lamp to indicate the electricity current is flowing to the geothermal division system. As
you turn ON the toggle switch, direct current (DC) 24V is authorized to the system of the experimental

equipment.

(2) AC LAMP
When you turn on the N.F.B power, power is authorized and light is on the AC LAMP.
(3) Geo-thermal environment ON/OFF switch

When you turn ON the Geothermal switch, it operates cooling/heating mode according to the setting of

CKTENG 14

temperature value.



(4) Horizontal/Vertical Convertible Switch
When we activate the switch toward horizontal, the horizontal ground heat exchanger is operating, and when we

ativate the switch toward vertival, the vertical ground heat exchanger is operating.
(5) Circulation pump ON/OFF switch

the water in the ground heat exchanger will be pumped to the plate heat exchanger in the heat pump division

when we switch up to the pump on.

CKTENG 15



3. Data Acquisition device between PC and machine

3-1. Data Acquisition and System Monitoring Program

3-1-1. Function

(1) Monitoring the measured data of temperature and pressure in real time.

(2) Monitoring the measured data of enthalpy on a diagram of Standard refrigeration system in real time.

(3) Monitoring factors like as refrigeration effect, compressor work, condensing heat in condenser, evaporating
latent heat, coefficient of performance in the abstract with temperature and pressure data which are measure
in real time

(4) Being saved data all of temperature, pressure and enthalpy on every second as excel

(5) Experiment for variety of condensation temperature(Subcool) on second cycle as change of evaporation
temperature on first cycle.

(5-1) Experiment for variety of condensation pressure on second cycle as change of evaporation temperature on
first cycle.

(6) Experiment for variety of evaporation temperature(Superheat) on first cycle as change of evaporation
temperature on first cycle.

(6-1) Experiment for variety of evaporation pressure on first cycle ass change of evaporation temperature on
first cycle.

(7) Check the COP as change of evaporation temperature on first cycle.

3-1-2. Composition

. KTE-DALDO - [KTE-70006H-C]

a5 '
150 2m

o e %0
e e e e e e el e e
— ===
q. =17 =hl-h6 | UN )
h ! I
)| 9 |g.+AW =h2-hs| RIS A
il h8=i7 I i
T Frege Captiite:
Il 9 |W7-hT =h6-hT | |
| ; 9, _KI-h7 I il
il - 4 W8—i7 I : I
L I 6 RSSE ] 1
Il cop, | Ge oy % I |
1 | 4w AW | I |
S €, e (79=T11) 1 1
7 1 @1l
"y @) i o) |
— e = wl

(1) Schematic diagram of equipment.

(2) p-h diagram.

(3) Data table for temperature, pressure and enthalpy.

(4) Sort of Calculation value like as COP, cooling capacity and heating capacity.
(5) Start switch and capture button

3-1-3. Being registered with KoreaSoftwareCopyrightCommittee.

3-2. Install and how to use KTE-DA100

CKTENG 16



3-2-1. INSTALL USB TO SERIAL

- Communication method is using computer and RS232 protocol for communication.
- If you got a desktop which is connected with Serial Port back. you don't have to install USB To Serial.
- If you got a desktop which doesn't have notebook or Serial Port, you need to install progress for collecting

data using USB Port.

1. Run Windows 7
2. Connect USB MultiPort to your PC’s USB port.
3. Inset media CD(provided with MultiPort) into the CD drive.

4. Click “Hardware and Sound” in “Control Panel”

- —~ (=5

! A
-"_'.Ilm ¢ Control Panel » A\ | 44 || search Contral Panet -

Adjust your computer's settings View by: Category =

s System and Security T, User Accounts and
k. _@ Review your computer's status FE!I"I"II-I‘_,,-' Safety
Back up your computer |_|.I_"| Addd oF rerove user
Find and fix problems  accounts

'5.' Let up parental controls for

Metwork and Internet any user
ﬁh View netwiork status and tasks
a— Appearance and

Chooss homegroup and

sannnnn i VFFE N isnnnnnan, Personalization

/ Hardware and Sound
—-.a View devices and printess
Add a device

AR SN EEEEEEEER
= Pragrams ‘; Clock, Language, and
f[ P
J'&-._g.\l

Change the theme
l.'_han.gr dﬂl-t—._r,-p h.'rcl-cg:m.:nd
Adjust sereen reselution

agEEEEm
'TII L

k al o Region
o O RHE 2 Jcarighen sy Change keyboards or ather

input methods
Change display language

Ease of Access
Let Windows suggest settings
Optimize visual display

CKTENG 17



5. Following picture depicts Device Manager after carrying out step 4. Click “Device Manager”.

P ==

4

[ R—

I?E! ¥ Control Panel

i ——

» Hardware and Sound  »
— g ———

Search Control Panel

_ eem—

Control Panet Home

Systern and Security
Metwork and [nternet

o Hardware and Sound
Programs

User Accounts and Farmily
Safety

Appearance and
Personalization

Clock, Language, and Region

Ease of Access

N Q@ &2

Devices and Printers

‘-------------.

L
Add adevice | Addaprnter  Mousea .ﬂ' Device Manager ®
-
"lll----------'
AutoPlay

Change default settings for media or devices
Plzy CDs or other rmedia automatically

Sound

Adjust systemvolume  Change system sounds | Manage audio devices

Power Options

Change power-saving settings Change what the power buttons de
Require a password when the computer wakes

Change when the computer sleeps Choose 3 power plan

Display

hiake text and otheériterms larger ar smaller
Connect to an eternal display

Heow to comrect monitor ficker {refresh rate)

Adjust screen resolution

6. Right click “USB <-> Serial Cable” in “Device Manager”. Then choose “Update Driver Software”.

F e,

. W Display

1% Computer
b g Disk drives

adapters

-3 DVD/CD-ROM drives

o 25 Human Interface Devices
g IDE ATA/ATAPI controllers
i == Keyboards
B - a Mice and other pointing devices
» -B& Monitors

|- -%¥ Network adapters
PR Y - Y e A —
|l USB <-» Serial Cable

File Action \View Help
=m0 Bml &
a & sysbas-PC

Iy
o
L}

| 4
¥
L ]

b 3 Process
I 788 System

~ | USB <-> Serial Cable
[y USB <-» Serial Cable
| % [y USB <-» Serial Cable
i.a l?bpwmmﬂtm------------

ors

devices

-
LR

b -% Sound,video and game controllers

e - H Universal Serial Bus controllers

7. Click “Browse my computer for driver software”in order to install driver manually.

CKTENG 18




Software - FT232R USB UART

— . c—

How do you want to search for driver software?

= Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software ]
for your device, unless you've disabled this feature in your device installation |
settings.

I

(ERREREERRERERREERE RN RERERERERERENERNERNENSERNESERERERERRERHRENF?

+

Lecate and install driver software manually.

8. Click “Browse”and set driver software’s location to
[CD]:\Driver\USB\Win2000\,XP,2003,Vista,2008,7”.

i -
P —
river Software - FT232R USB UART

Browse for driver software on your computer

Search for driver software in this location:

D:\Win2000,XP, 2003, Vista, 7 * | Browse. i
[ include subfoldess |
= Let me pick from a list of device drivers on my computer
This list will show installed drver software compatible with the device, and all driver
software in the same category as the device,
i
|
[ Net || Cancet | |l
1]

9. Confirm that “USB Serial Converter” is installed normally. Then, right click “USB Serial Port”and follow the

CKTENG 19

same process from number 6 again.



(R R R R R R R R R RR R R Y]

a J@lﬂt er devices

1 USB Serial Port %

E Lii'ﬁ USE Serial Por EUpdate Driver Software...
ity USB Serial Por *Disable

.U USB Serial Por | ninstall

> Y3 Ports (COM & LP|

p £} Processors Scan for hardware changes
b % Sound, video and -
, gM System devices | Properties

4 b Universal Serial Bus controllers
------ 6 Generic USE Hub
- § Intel(R) 82801G (ICHT Family) USB Universal Host Controller - 27C8
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C9
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 2Z7CA
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CB
Intel(R) 82801G (ICH7 Family) USB2 Enhanced Host Controller - 27CC
USE Composite Device
USE Composite Device
USB Mass Storage Device
USB Root Hub
USB Root Hub
USB Root Hub
USE Root Hub
8. 438 Reattiuk......
USE Serial Converter ﬂ’;
USB Serial Converter B?
USB Serial Converter C:
------ U USB Serial Converter D:

L
fpEsasssEsEEEEEEREEEREES

tti:bi:inmfi:t:dnt-ﬁﬁt

N N T

10. Following picture depicts “Device Manager”after carrying out all steps. As can be seen, all “USB Serial

Converters” and“USB Serial Ports” are successfully installed.

CKTENG 20



b ij Network adapters
4 73" Ports (COM & LPT)

T3 EGP Printer. Pt ALPTIL,

75" USB Serial Port (COM10);

’?’ USB Serial Port (COM11) :

175 USB Serial Port (COMS) | ;

13,"F" USB Serial Port (COM9) :

cccccccccccccccccccccccc

Processors
> -%& Seund, video and game controllers
/M System devices
4§ Universal Serial Bus controllers
@ Generic USB Hub

F

“

Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C8

Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CA
Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CB
Intel(R) 82801G (ICH7 Family) USB2 Enhanced Host Controller - 27CC
USB Composite Device

USBE Composite Device

USB Mass Storage Device

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

ARy

USB Serial Converter A *
USE Serial Converter B
USB Sernal Converter C

‘. i USB Serial Converter D &

FasessssEEeEEEEEEEEEENENENEEERS

11. “USB Multiport”installation on Window 7 is now finished.

3-2-2. KTE-DA100 Installation and Operating

CTEnG 2



@O KTE-DA100 Installation

{5 KTENG Setup 1) You can see a installation files that in CD
__,. setﬁp . or USB for installation then double click

‘KTENG Setup’ file to start installation. If
the program cannot be installed using
‘KTENG Setup’, try to ‘setup’file.

) CTENG sewp =l l=] B8] 2) If you can see a ‘Setup Wizard® screen,
Welcome to the KTENG Setup Setup Wizard [l click the ‘Next>’.

The installer will guide you through the steps required to install KTENG Setup on your computer

WARMIMG: Thiz computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distibution of this program, or any partion of it, may result in severs civl
or criminal penalties, and will be prosecuted to the maximum extent possible under the law,

Cancel Barck [ext >
1) KTENG Setup =] L=l &) 3) You can change a installation route. If
Select Installation Folder > you want to change a installation route,

click the ‘Browse..’ and find a new route
then click the ‘Next>’.

The installer will install KTEMG Setup ta the fallowing folder

Tovinstall in thiz folder, click "Nest", Toinstall to a different folder, enter it below or click "Browse".

Folder:
{C#Program Filas (<BEMKTENG Setupi? | Browse... |
[ DiskCost |
Install KTENG Setup for yourself, or for anyone who uses this computer:
@ Everyone
7 Just me
Cancel | | ¢ Back | [ [ent >
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1) KTENG Setup =] L=l &esd) 4) It require to confirm installation intention.

Confirm Installation A

Please click the‘Next>’.

The installer iz ready ta install KTENG Setup on your computer,

Click "Mext" to start the installation.

Cancel | | ¢ Back | [ Mext > ]
18 TENG Setup [N =) 5) Installing a program.
Installing KTENG Setup A

KTENG Setup is being installed.

Please wait...
o — N
1 KTENG sep =] L=l wesd) 6) Please click the ‘Close’ and complete a
Installation Complete A installation.

KTEMNG Setup hasz been successfully installed,

Click "Close’ to exit.

Please use Windows Update to check far any critical updates to the MET Framework,

Canicel < Back Cloze
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5) Start program by using icon in wallpaper or routing folder then the main page of program come up.

- \3\ — e x
) View # Setting Control

L4

Solar / Wind
Generation

KTE-7000SR
KTE-7000SB KTE-7000SG
KTE-7000PVT -

KTE-7000GH-H

KTE-1000BA
KTE-1000TP

KTE-7000WG
KTE-7000SH

KTE-2000EP

KTE-3000HD-H KTE-7000GH-C

KTE-3000HD-C
KTE-5000LT

KTE-
KTE-9000AU
KTE-1000AHU
KTE-2000AHU

KTE-1000BA Standard Refnge.ra‘uon Experimental KTE-7000SR Solar. Radiation Energy
Equipment Experimental Equipment
Evaporation Pressure Parallel Solar Heating Hot Water
KTE-2000EP b . . KTE-7000SB Boiler Experimental
Control Experimental Equipment .
Equipment
KTE-2000EV Refrigerant .Parallel Exp.ansmn KTE-7000P\VT PVT Performgnce Measuring
Valve Experimental Equipment Equipment
KTE-3000HD- 4-Way Reversg Valve Conjtrol Heat KTE-=7000GH- Geothermal Heat.Pump
H Pump Experimental Equipment H Experimenatl Equipment
(Heating Mode) (Heating Mode)
KTE-3000HD- 4-Way Reversg Valve Conjtrol Heat KTE-7000GH- Geothermal Heat.Pump
C Pump Experimental Equipment C Experimenatl Equipment
(Cooling Mode) (Cooling Mode)
KTE=5000LT Bm:flry Refngerghon KTE-HB520 Hybr|d. Power Conyersmn
Experimental Equipment Experimental Equipment
KTE-6000BR Brme Refngerghon KTE-7000SG Solar.Power Gengratlon
Experimental Equipment Experimental Equipment
KTE=9000AU Car. A|r—Cond|t|.oner KTE=7000WG Wind .Power Gengra‘uon
Experimental Equipment Experimental Equipment
KTE=1000AHU Air-Conditioning Umt Automatic KTE-7000SH Solar—.hydrogen qul Cell
Control Equipment Experimental Equipment
KTE=2000AHU Air Handmg Unit I._ab—V|ew
Programing Equipment
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@ Main Menu Composition

|
Gl

g Ll

RENEWABLE ENERGY TECHNOLOGY
REFRIGERATION & AIR-CONDITIONING ENERGY SAVING TECHNOLOGY

v

) View o Setting & Control -

1) View

Refri - Solar Heat Solar / Wind
KTE-1000BA KTE-7000SR
KTE-1000TP KTE-7000SB KTE-7000SG

KTE-2000EP KTE-7000PVT KTE-7000WG
KTE-7000GH-H KTE-7000SH

KTE-3000HD-H

KTE-3000HD-C
KTE-5000LT
KTE-6000BR
KTE-9000AU
KTE-1000AHU
KTE-2000AHU

(Refrigeration 11 species, Solar-Geothermal 5 species,
Solar-Wind energy 4 species)

2) Setting 3) Control
|E d;_l;,et setting E FLC Eml;l-latl}r
| @ Serial setting @ Digital cutput

| B8 Save interval setting #w Temp, Pressure
2

PH offset setting

[#] Refrigerant setting
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(2) Setting

Menu

Explain

Offset Setting

Setting initial pressure, temperature

Serial Setting

Communicating port setting

Save Interval
Setting

Setting data acquisition time interval

PH Offset Setting

Setting range of axis at p—h chart

Refrigerant Setting

Select refrigerants

% Please refer to page 69 for more detail information.

(3) Control

Menu

Explain

PLC emulator

Using PLC control

Digital output

Control a Hardware

Temp, pressure

Control a temperature, pressure

% Please refer to page 76 for more detail information.
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(3) Application of data acquisition equipment(Model : KTE-DA100)

@D Selection of Model

Refri _ Solar Heat Solar / Wind

= TE-DA00 - [KTE-70006H-C]
) View g Setting @ Control

KTE-7000SG
KTE-7000WG
KTE-7000SH

Temp: | (“Brass} KTE-7000GH (Cooling)
Giapl | | Greph | e

CKTENG 27

v
200 50 200 %0 400 420
Enthalpy [kljkg]

5 i I = h7=M—h6 RUN

1 1

2 |comp uut 2 |mon

3 |HE2 8 In 3 e air out q. q,+ AW =h2—h6

ez ou 4 e 7 MR—17

s | N ; ;

- . L W7 —h7 =h6—h7 s
7 No % 4, _h1 hT Crri
el Et - g, h8—h7
9 o §
o S cop, 4. g3 .9

‘ Aw AW
11 No 5
12 |chamber roo 1 [pvrow ki3 SR I
13 | Ambient 2 [patteryout £ Y o > Loy

(1) When program
started, ‘View’screen is

activated.

(2) Select a model

what you want. (Click

the KTE-7000GH-C)

% GH-C : Cooling
GH-H : Heating

mode

(3) Main user interface
of
KTE-7000GH-C(Geo-The
rmal Heatpump
Experimental Equipment)

is activated.



i) Composition of main user interface

P
& o =, | (1) Schematic diagram of
:J_j - f system show temp, press.
LEH 4 'n
, by | in realtime
r': : ( 2) ! :
Pl | u
| ,.*’ * () p-h chart.
o M -'-_;':* (3) Data table of temp,
| =T == i ¥
: r— * press, and enthalphy
v :'?".' '".' -“'H ‘&..l
1 | hw-a7 | '
K AT g __""l (4) Calculation value of
BT ——
:' . : ‘“"’.: . COP, cooling capacity,
e et . .
: g = heat capacity in HX.

- i % [T

)

i
o
Lo s

)

~-~ (1) Click a toggle switch
to run program to save
data.
g, + AW =h2—h6 Q

h8—n7'
W —hT =h6—hT

C, xmix(I9-111)

Veomp * L comp

CKTENG 2



! Save As
i , - p

@\jvl < Local Disk (C:) » Program Files » KTENG Setup » SaveData

(2) Write a title and

| Organize = New folder

£
& Downloads = Name

<] Recent Places

) Libraries

| Documents
@' Music

=/ Pictures

B8 videos

1% Computer
£, Local Disk (C:)
&I Apple iPhone

File pame: Untitled

Date modified Type Size

Mo items match your search

save a file by excel.

%

Save as type: | Menochrome Bitmap (".bmp;™.dib)

= Hide Folders

=
|[ Save | | Cancel |

i

% The reason of writing title first is that can save data even though unavoidable situation

happened.

iii) Find a graph

&
[
v

(L
1

"
l

E]
il
{

] Temol
o Temp2
Terp3 B

1 T
00:00:00 00:00:05
Time

0000110

Temperature Realtime Graph

(1) If you want to see a
temp., and press,
graphically, please click

a icon in red box below.
M KTE-DA100 - [KTE-2000EP]

« W) View G Setting @ C

L)
Temp' | Press |
AT ¥ Graph | | Graph |

(2) You can always see
o]
¥ Vo3
-— V| Vol4
_— V] Vol5
- V] Vo6
- V] Vo7
- V] Voi8

[ |
[ |
= 1 and figure through
[ |
[ |

the graph for location

[ volio
[ voi1
O vol12 .
o= o checking temperature,
[ vol4
Cvots
[ volt6
[ presst7
r=W pressure
[ pressto g
[ press20
[ press21
B o
v w0
hiicd ¢ = =

Pressure Realtime Graph
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W \TE-DALOD - [KTE-7000GH-C]

< BV g g @ conmo
50 —
o ~
e
~
~
~
-
~
-
v
W ///
7 7
g /
- y
- 4
/
i
E= Il Il i Il I Il
o b o obo oo o b
Enthalpy [kfka]
No Presurn Fathiny % RUN
E 1 Lew
2 |comp DUt 2 High A
5 hearm 5 wesarou a. »
3 neza o 4 w1 :
= 4, h8—hn7
- o o ey - e copre
; W7 =h6— o
s 1 [acothoma | a, |W1—h7 =h6—h7
image caprure
7 o P O/ 011 ¥ a, _h1—h7 i
o |neouw 3 [ceothorma | q,  hR—hT
g [I112_geoIn No ic heat(Cp) q P
” COP, 9. _q__9
10 |rez_oso Lt 1 I * | pi
11 |Chamber_geo No Comp. Dutput 3 =
9 C, %y (T9
- i evow | s (79, T
... B e | P Vi T

Tempg

10—

Termp [°C]

0
ac:o00; 00

1
ao:00:0=

1
ao:00: 10
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(3)Seeing the graph for
individual temperature
and pressure is that
double click display of
monitor then indicate the

graph window as below

(4)You can always check

the temperature



iv) Function for capture

.U-.-
[ T

9 WAkT

o, el W T

FIT o A2
%= AT

§/ kT -&T

e -t
4w AW

|

KTE-7000GH (Cooling)
Heat Pump

Temp 13

[

“ Tenp ! Prossi
Press? M 00s

Low Prousurs fald + Vapor

Low Pressure Vapar
W i =l
- [ = High Prassure Vapor

K TBWE High Prossurs Liaulg

Diagram capture(Flow Chart)

o o s 0
Enthalpy )kl

PH line capture

CKTENG 31

(D

The bottom of the right
side, click Image

Capture flow chart and
Image Capture PH then

it is saved to JPG files

auM

2) Monitor when

choosing

- Diagram(Flow Chart)
capture

- PH line capture



@ Function for collecting data tools

Sy s SEEee . mm
I o T — (1) Click ™
21 a in Tools

W=hT=k-h6

RUN
g, + AW =h2—h6 ‘
9 8=hi —
G |hT-hT =h6-hT : ~ flow chare
9, _WI-hT | ——m—
X | gTwan '
cop, | de - %
AW AW
q, €, xmx(T9=T11)
an wa.’“w
(2)When you click (R)
KTa-760084 (estinas WIS for before size, the
i
L] window is activated for
10-
. B moving
Tamp 2 ‘é‘
| g M KTE-DA100 - [KTE-7000GH-C]
L e 14 “, () View 47 Setting &J Con
M- 0000 JO— . p & Restore —
|| = . o
L2178 e . »e
T . Sims
J mp O Maximize
1 Compln X Close  Ctrl+F4
: Net  Ct+F6
mp §
Temp 11
T
I it |

e ARSI 00l \ll —imix]

|\ Vi setting Q) Control - & x -

fﬁ @ KTE-7000GH (Gooling) J 50
G st Hast Pump Exp

Teme 13
-

(3) Click that button, the

window is bigger.

Tems | Prosst
2000

Presat
[

=]e | x|

W= i7 = hl=h6

i)Tools G~ AW =h2-h6 ‘
4q, hs—hT — |
4y |h7=h7 =h6-hT | fowdhae | ——
x | o i
g, M8-iT

e —
Am AW

A Crxf;nx(nkﬂl)

me!m_,,

32
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= (4) Click ‘N

KTE-7800GH (Cosling) tale —
Heat Pump
104
1
Lo ' 3 i ' o )
150 200 =0 0 400 420
Enthay k]

=17 =M= 16 | RUN
Comp Out. High
Ee | eow | L g AW =h2=h6 _‘
e i 4, h8=hT ——
F—— T by |hT=hT =h6-hT | roweat |
i ol 7 9 _h7-i7 i i
et out st o, . q, h8-hT
HE2_geo In
g cor, j—;y =1- /;I;V
Chamber_geo .
== i 4, C, em(T9-T11)
Ambient | 'Brunw V "’mw
AT T (5) When click the
A, W) View 47 Setting & Control
8 Bestore = minimum(N), indicate
Move KTE-TO00GH (Coaling)
omp 10 Geothermal Heat Pump Experimental Equipmant J bOttOIn Of the left Slde
Minimize "": Temp 13
Heat exchanger 2 - o

X Close  Ctri+F4
Net  Cul+Fé

l'll.l' Puu!
Press2
0000 iner

B KTE-DA100 - [KTE-7000GH-C]

£ m...uli Ir‘| % _7\ &) View J7 Setting & Con

Temp 11
o

A Compressor apogmuy E _Eestnre

Low m--u- Limuid » Vapor Size emp 10

M
Lew Pressure Vapsr - inimi I
prae inimize
High Pressure Vapor I
[ f—] O Maximize

@w High Pressure Ligdid

X Close Ctrl+F4

Next Ctrl+F6
mp 9
=3
Temp 11
T
1t
| m rEpAL00 S
@ View g setting @ Control - (6
|
|/ .
RENEWABLE ENERGY TECHNOLOGY i When click whole
REFRIGERATION & AIR-CONDITIONING ENERGY SAVING TECHNOLOGY

monitor, it is returned.

33
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ii) View
e =~ =+ (1) Click the view in

—— - -
e el ﬁ Tools
Tomn1d .
= : 10-
Y
P d
/
1
o= 3 " 1 i
150 200 20 0 =0 400 420
Enthalpy [l/kg]
s q, W=7 == h6 . RUN
1
2 | comp Out 2 [1aoh
3 [HEzarin 3 |HE2_ar Dut q. |q. AW =k2-h6| J
HE2arDut | 4 |HELm | ] h8=h1
- bisihy’ it T — he— b TN et
6 DpVlin i1 | Geothermal ‘ Gy _h? h7 =h6 _.b?"
2 e o “Specific heat(Ca) v Gy =h']—h? il
B (HELOW | - q, h8-h7
9 |HE2_gean [/ g
oo | L I | cor, )(v=‘7 I“,
| i | Ll ATV AT
L1 | Chamber_geo o
' | chamber_roo 9, €, %mx(T9=111)
13 | Ambient | Fin 15 "[,w,»

2

When you click the view
Solar Heat Solar / Wind )

Geothermal Generation and click Model name
then it goes to main
KIE-Z0005R sreen and it indicates
KTE-7000SB KTE-7000SG . .
— . program screen which is

KTE-7000PVT KTE-7000WG .
connected with real

KTE-7000GH-H KTE-7000SH equipments

KTE-7000GH-C
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iii) Setting

a) Serial setting

100 - (K7L FD00GH-H

(1) Click Setting

& Setting

~ (2) Click Serial setting

) e
- % -
E @ B e J -
04
F
§
&
14
Lk . : . . Lonprt
140 . =0 20 =0 an ain
Enthay (1]
| q. | M-ha=hi-hs I RUN |
(2
q, g, +AW =h2-h3 %
g, h3—hd’ 0 i
9 |hd—h4 =h5-h4 It g‘*"‘_ ‘
i Irage Ciomire.
& Gy _dd—hd = e |
. KTE DAL - (KTE=ZROOGH H)| ..P..J —isix]
A view l'#l“'! & Cantrol
m‘ ﬁg WE"T KTE-7OO0GH (Heating) J 2T
B Save interval sating Pump. "
& PH ottt setting 5
M ser input seming. ;
@ Fetngesant stting
20-
i
H
14
L . N . . -
140 20 = a0 400 420
Enthabor (k1]
’| g, | m-ha=m-ps | I:I RUN |
®
q. (@AW =h2-h5 ‘
4 h3—h4' -
Gy | hd-h4 =h3-hd alm
: e Capti.
= g, _hd-hd L]

I KTE-DA100 - [KTE-2000EP]

“\ W View | seting| @ Conrol

™ Offset setting

Q Senatsethng
Save interval setting

n..J # PH offset setting

1oy ] Refrigerant setting

i P;'ll-' Vigor Sarvice Vaim

[com1

)

(

OK

¥ Chcking port No is on Page_1-1 use to serial installation

CKTENG 3

3)

COM No is changed
depend on port location.
choose COM No and
Click OK



b) Offset setting

SITEON bR e idoron]
| S View | satting| Q) Centrol

.Vui

El

Tt seing
T Sy
Save interval semng
PH ottt setticg
Uterinpat setting
Refrigerarn seming

ATE-1000GH (Heating)
reat Pump &

i Praasers Lasie

S ranas Vapes

Enﬂ‘atw[klﬂwl

(1) Click Setting in Tools

4 Setting

B | b-hd=id-hs | I

q. q,-.—.»ﬂl' =h2-h5 k !’a
|
g h3—hd' i
g, k=4 =h5-hd S
v 9, _ M-l L
- TEDAL00 - (WTE P00 4] Ll f 2
[ wvew | saing! g conl -
‘Cftud seing
'm‘ r T Serg KTE-TO00GH (Heatinal S0
i -'- Save intevval tetting Hest'Pi Faul 1
# b st sty
1 Uier inpest satting
& Retrigenant seming

smmmnwl

When

setting,

click

below

(2)
Offset

screen is indicated

you

lmmwu [mvmmu]
4 i View wj‘t’m| @ Conral

- | b-ha=i=is | I

+ AW =h2-h5 E
r q . L |
q, h3—hd'
4, hd—hd =h5-h4 o coae
- G _h4-id Ll

Emﬂr Voltage Offset Zero 1/ Temp's Parameter 1/ Voltage's Parameter 1

Offset |
counter |

Offset | 0.0
counter | il

Offset
counter

Offset

Offset
counter

Offset
counter |

L
TemplD

al Offet g

| counter
g L = =

Offset
counter |

L
Templ?

Offset
counter

.Templfi

T‘emp 14

.Templs

L
T‘e mp .1-6

i

( o j(mm] s )

*Refer :

Temp No has twenty section which is separated as a sensor
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[ Ofset setting
ﬂ Serial setting
- Save Interval setting
T-.5.- & P offet setting
o Refrigerant setting

=

Temp
Graph

(3) Temp Offset Zero is
that can control
temperature

o

(%) : You can control

using direction key

counter

DIt is
indication for temperature
figure

Click the application then
click the Close for

applying the figure



Offset setting

| Temp Offset Zero ]I Voltage Offset Zero j_' Temp's Parameter || Voltage's Parameter |

A mrnn Rl o
ERYIVINURY o || ERAENIROR) O || ERAENIRTRY O
Offset 0.0/ Offset 5 Offset 0.0 Offset 0.0
countar countar | |

Offset | 0.0| Offset ﬁ.O: Offset | 0.0| Offset ﬁI.O:

v

Start saving

[ Reset W[Appﬁance][ Close ]

Offset satting

| Temp Offset Zero 1 Voltage Offset Zero '[ Temp's Parameter ]' Voltage's Parameter |
Templ Temp2 Temp3 Tempsd

|v=' 70k3 X*"”‘”l’iil": 70 x+[-150fs] | v=[ 7ofsd x4+ 150fs] | v = | 7ofs] x+]150f]

Temps Temp6 Temp? Temp8

v =] 70f8] x+[150f#] | v = [ 70f] x +[150f#] | v =] 70[&] x +[-150F8] | v = [ 7o[E] x +[150F]

Tempo Temp10 Temp1i Temp12

v=| 7of&] x +[-150fe] | v =] 7of#] x +[-1s0fpe] ¥ = 70f8] x +[-150f#] | v = | 7ofe] x +[-150F]

Templ3 Templ4d Templs Templf

v = 70p8] x+-150p8] | v = | 708 x +[-150[#] | v = | 70}&] x+-150k8] | ¥ = | 70[&] x +-150}#]

Start saving

[_— Reset ][Appﬁance][ Close ]

Offset setting

| Temp Offset Zero || Voltage Offset Zero || Temp's Parameter || Voltage's Parameter. |

Wall Volz Volz Vol
v=] 1Rl x4+ opsd|v=] ipsd x+] ofl|v=] il x+] ol v=] 1px+[ ofs]

Vols Vol Vol? Volg
v=] 1] x+] ofl|v=] 1 x+] ofH|v=] 1Elx+ offd|v=[ 1Ex+ o
@ Press () Voltage @ Press | Voltage @ Press () Voltage @ Press ) Voltage
Voo Volt0 Voli1 Voli2
v=[ 1f x4 of|[y=] 1B x+] ofd|y=] 1ped x+] o |y=] 1fExs ofH
@ Press (7 Voltage @ Press () Voltage @ Press ) Volage @ Press () Volage
Voli13 Voli4 Volis Volis
v=| 1 x+] of|lv=] 1B x+] ofd|v=[ 1Bl x+ of|v=] 1Edx+ ofH
@ Press () Voltage @ Press () Voltage @ Press () Voltage @ Press () Voltage

. Start saving

[ Reset W[Appﬂance][ Close W
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(4) Voltage Offset
Zero is a part of can
control voltage

)

N_" : You can control
using direction key

Offset
counter

U-‘?i: It is
indication for voltage
figure

Click the application then
click the Close for

applying the figure

(5)Temp's Parameter must
enter a value of Y =
70X-150 on all of the
items is a place to enter
a formula that converts
the output signal of the
thermometer with
temperature. click the
"Application" and click
"Close" for Application

(6) Voltage's Parameter
has a function which can
input the figure for
changing input figure,
You can set as choosing
Pressure, Voltage.
Click“Application" and
click "Close" for

Application.



Offset setting A

| Temp Offset Zero Il voltage Offset Zero || Termp's Parmeter |E~ Voltage's P ]
Volt Vol2 Vol3 Vol
v=[ 1l x+] ofgd|y=] 1B x+] ofl|v=] 1l x+] ol |v=] 1@ x+] o
@ Press () Voltage @ Press () Voltage @ Press () Volage @ Press ) Voftage
Vo5 Vol Vol? Vol
v=[ 1 x+] ofgd|v=] 1B x+] ofd v=] 1R x+ ofH v=] idx+ o
@ Press | Voltage @ Press | Voltage @ Press _) Volage @ Press (O Volage
Volg Volio V{_‘ﬂll Vaoliz
v=[ 1] x+] ofsl|v=] 1] x+[ ol v=[ 1fed x4+ ofs] v=[ 1pedx+ ofsd
@ Press 0 Voltage @ Press ' Voltage @ Press ' \Voltaga @ Press ) Voltage
Voli3 Volid Volis Volie
v=] 1 x+] opel|v=] 1B x+] ol v=[ 1l x4 ofd v=] ifed x4+ ofsd
@ Press (0 Voltage @ Press () Volage @ Press () Volmge @ Press () Volage
i Start saving 1 ( Reset 1 (Appﬁancej [ Close ]
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(8) Start saving set
figure and Click "Close"

on the left screen



c) Save interval setting

SENIEOAIRS L INE et i | e
S\ ) View Santing | & Conrol - & x =
Tamg @ KTE-2000M (Heating) oy
Geaph Hear Pume J

Tams 18 ] Toma 1t
404
2
1. &
| &
b Fewy v
Froant  massmer)
s
el
15, . . . Lo
10 20 =0 200 0 00 4
Enthay [1fig]

q. | M-hi=h-hs

(2
q. lq, + AW =h2-h3 ‘

q, h3—ha'
Tr | ha—hd =h5-h4 {| S R
; rage Cocture
55 G b=t = H |
[
- X
KTE-7000GH (Hesting) =
T e o]
-
s ! i
"
Ly ' ' ' 3ot
10 2 a0 E 0 a0
Enthaoy [
g, | m-ms=i-is | *| RUN
q.  |q =AW =h2-h5 } %
q, h3—hd' 1= 1
9 |hh—h& =hS—id |
- 4, _hd—ha ||

CKTENG 3

(1)Click Setting

4 Setting

(2) Click Save interval

setting

| 8 KTE-DAL00 - [KTE-10008A]

1A Rve o] 6 cod
[ Ofet setting =

W ﬂa Serial setting
(I v |

i
=

Save interval setting

A function for setting a
data storage time interval
The time
Excel file Can be stored
the

interval as an

in line.(However,
number of seconds (Sec)
because When set to one

minute is Set to 60Sec)



d) PH offset setting

= 71-DALON - (KTE- 000G 1]

Ty s
=, Mt viewe [ Seing | 6 Comrat sy
g KTE-7d00aH {n-;:::) J 0 |
— —
s
5 H
- §
&
= i
4
E . . . . -
140 20 =0 20 =0 400 42
Enthay [1fig]
q. | M-hi=h-hs RUN
it
q, g, +AW =h2-h3
q, h3—hd' -
9 |hd—hd =h5-h4 ‘ o ‘
; Irage Caoturs.
% G b=t - o |
e e B
- & x -

Tima t Prasel
) 0000 e

Press (Bxr]
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q, hl=hd=h—kS RUN

.
q. |q AW =h2-h5 1 &
4 h3-hd'
4 - =h5- 4 |SEET)
o @ _hd-hd oL o il

(1)Click Setting

4 Setting

(2) Click PH

setting

offset

M KTE-DA100 - [KTE-2000EP]

Loy ] Refrigerant setting
=

IO ——

(3)On the main screen
The PH

Press,

seondopyo

The axis values of the
Enthalpy

Adjustment function



e) User Input setting

B ST

A W View |3 Satting | & Control

I Ot setting

!ﬁ n: Serial etting

KTE-7000GH (Hesting) J

P FH offiet seming

Mol Pump E:

User
o Refigennt setting

e

-

Press [Bxr]
T

=i = =035

g, =AW =h2—h5

h3—h4

hid—hd =hS—hd

gy _h4-h4
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(1) User Input Setting
click

2) Check No.1
(Geotheraml) and No.2

(Liquid In ther Geo.loop)
then the parameter input
windows in data table are

activated.

Parameter

3

window in data table.

input

>Unit: Geothermal(g/s),

Specific capacity (J/K-C)

>Value

Geothermal: refer to flow

meter
Cp: 42 JK-TC
(atmosphere)



f) Refrigerant setting

L KTE-DALON - [KTE- 000G ]

[, Wyven [7 5o | © comat

44 -ioix
- & x -

KTE-70000H (Weating)

| | i=ha=hi-hs ||

15 P & s £

emw IHM]

= GE-DALON - [KTE-70006H-H]
A Ve ré“smt @ Control

L |g AW =h2-hs &
q, B-hd'
9 h-hd =h5-h4 Tt
i q;  hd=id 5 sl

Ottt stting

ﬂﬂ‘ B @ erisl setting

KTE-7000GH (Heating)

' s

J
{ & O offset setting -

Weat Pump

= a0
‘Enthaipr (kiG]

h2-hl

G, + AW =N2-h3 &

h3—hd' 1 !
ha—hd =h5-hd il
- L | [

q, sy ‘

cor, | S 1%

PEEE

x|

Refrigerantl

' Refrigerant2

C:MfProgram Files (x86)#KTENG SetupWinDatatitRe | 0K \

C:WProgram Files (x86)WKTENG SetupWIniDataRe | 0K ‘

CKTENG 22

=4 =h-hs © RUN

(1)Click Setting

4 Setting

(2)  Click

setting

Refrigerant

I KTE-DAL00 - [KTE-10008A]

A [ View | setting | & Control
Offset setting —
. Serial setting

Save interval setting
PH offset setfing
f| Refrigerant setting

(3) Refrigerant setting
Isafunctionfor  selectingthe
refrigerant-1won refrigeration
cycle Refrigerant thousand
-2won refrigeration cycle is
selected for the selection of
the Refrigerant 2Refrigerantl
and canbe appliedto the
program. Click " OK "



Open ) ~ EE (4) Then refrigerant lists

%.-4 1 « KTENG Sctup » IniData » Refrig Data - 4,! Search Refrig_Dota 3
soficst = = e = = = come up and choose

Organize = Mew folder gE - EE e
& C - = T == «| refrigerant that is matched
., Desktop |_| Fl1l.xlsx 4z:19_-':2013 1:23 PM XLSX F!Ie ‘E Wlth SyStem And Clle
& Downloads [_, R12.xlsx 4/19/2013 1:25 PM XLSX File
“t}?l Recent Places L | R13.uxlsx 471972013 1:25 PM XLSX File 2= I3 9
|_| Rld.xlsx 4/19/2013 1:26 PM XLSX File the Open button then
[l Libraries = || R2Tadsx 41972013 122 PM XLSX File . . .
| @ Documents || R-22.xlsx 12/2/2014 1:48 PM XLSX File refrlgeratlon propertles
I J'! Music |_| R23.xlsx 127272014 2:00 PM XL5X File 1 1
|&=| Pictures || R50.xdsx 4/1972013 1:27 PM XLSX File l app y to program
E Videos L | RA13.xlsx 41972013 1:27 PM XLEX File l
—! l_, F114 xlsx 4/19/20131:28 PM XLSX File
il Computer || R123.dse 4/19/2013 1:29 PM XLSX File
£ Local Disk () || R134audsx 12/2/2014 215PM  XLSX File -
| B Apple iPhone | I8 | LS
| File name: [mhis Colon)
iv) Control
a) PLC emulator
= A1 00 - (KTE7000GH-H] - —iBix (1) Clock
[ A mven g seang | -2 = -
Tere TP KTE-7000GH (Hesting) S Control in Tools
Gaph | Graph Heal Pump J

i & Control

15 4 ' ' ' ' L

@m o W e 140 20 e =0 400 420
q, hl=hd=h~k5 “ RUN
AV h2=i ‘
%
4 ME2_akcin y q, h3-h4' = d
R a0 |ha-na =hs—n4 TR
P 4y k=it |||
g, h3-ha
cop; | <=
- TEDALOD - [KTE-70006H-H] A —iBX
A W View 7 seting iy Cantrol| ST
! =) iLr..mhl.m | i .
el IRl e (2) Using PLC, The
- function for ON/OFF and
P 11 control timer about all
% equipments.
M KTE-DAL00 - [KTE-2000EP]
1 A, [ View A Setting | & Control |
1 ‘ . . r e PLC emulator
190 200 . 300 350 400 420 =
e . F. 'ﬁ. ?1 e @ Digital output
: Bl 9 | M-fs=ia-is gl RuN 2 (S @ Temp, Pressure
AW H2-h | - ».....-. hw.rw:. e
: .
- e ; e ‘& Low Pressare Viger :
HEZ_aie In q, 3 =h4 4 I 1
: o A 9 |hd—hd =h5-hd ‘ i i Py Viow Servica Valw
- 9, _i=h ||| e
0, M4
cor, ?’; =14
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ew PLC emulator

_N_

Normal Close

4

Nomal open

O

Output

{+

Timer

Below

©

Delete

=

[n!—; Filex

Lateral

Q Reduce
-

% (3)When  Click“PLC

emulator"

P5-Po Pi0-P14  P15P19

Indicate the window

such as left screen

ol PLC emulator

@ Start [h File~

Q Reduce
Ca

= (4)Using  method
! that

is

after  selecting

\

P5PY P04 PISPIO

the first,

with

zone
# programming

inputting command

oG S L 8 o me -
Command Explain

N:'ﬁ";ﬂ Normal Open

th;; Normal Close

O~ CoillLoad)

-%l' Timer

e Horizontal Extending Line

w!m Vertical Extending Line

93 Delete

© s Start

| - Open Recent File

S\ e Reduce Screen
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3 [ [0 | F

Normal open | Normal Close | Output Timer Lateral Below

@ Start

r“ File~

A

)

P5P9 PlPl4 PISPIS

PLC Contact Setting

Contact Add

-

- Set P1 then Click“OK"

(5) Double click
marker then set P,R,T
P : Push

R : Relay

T : Timer

- Indicate P1 the top of the left side

CKTENG 15
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el PLC emulator

-

Cutput

=

Timer

)

Delete

Below

-
lmaww‘

Normal open Lateral

=

gneduce

®

PO-P4

K

R

P5-P9 P1o-P14 Pi5P13

A

(mml FLC emufator

x

4 0

Normal open | Norma Close | Ouiput

L+

Timer

Below ‘De{e(r

|

R

P5-P9

Pl0-p14  PI5PI9

s PLC emulator

-

Normal open

._N_

Normal Close

-0~

ouiput

{}+

Timer

st

©

Delete

Below

@ Stop

[‘!w

Q Reduce
v

P5-PQ

A

PLO9IE PISPIO

)

(6)It is example using

command

(7)Click Start then
indicate mark which is
T1-B

(8)Detach, press the P1.If
R1 is a woman become
a contact is closed, andt
he self-maintenanceof R1
at the same time as the
set time TI1 is also a
woman(Sec) after the b
contact of T1Opensbeing
supplied to R1

As Dunn power is cut
off.Being returned to its

original position



o PLC emulator

2

- -

Normal open | Normal Close

Below

e |o-

Delete

o=

Output

(9)Click Reduce

PG-P4 P5PG P10-P14  PI5PI9

RIBIEIR

o i

PLC Control

b) Digital output

(10)When  you  click
"Reduce", left screen is
indicated.

Click view of PLC, it is
returned

[— e () Click
= ples et e J | = " Control " in Tools
P )
. s /
i /| & Control
/ /
:-/’K |ln'

|||||

W=k b= AT |

I, + AT = 2~ 6|
_8-k1 |
R
g, ME-AT

ey b ‘

Law

. wamae=nil |

Vg %y |
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Ll LB, T

A Ve ey figpitometi

= ey
[ oo fesmmenn
§

W= kT = b= b

g, + AW =2 h6

h—hT

W77 = -7

g WM
q, WE-RT

i T
AW AW

€, simmn (T8 111}
¥

i~
l—r"!—v

Digital output

v,V W '

v W W

B EE R R R R R R )

rv v vevvevvVvwv

UL R

CKTENG 4

(2)Click"Digital output"

5 KTEDALOO - DTE20006),

A\ )View 7 Sting | @)Coniol|

mi

PLC emulator
@ Digital output
& Temp, Pressure
Low Prosors Ligd ¢ Vgpar 10013
L
Low Pressare Vapor
(===
A o Yot Service Valw

I (3)Digital output is the

second comp by number
And to the switch ON /
OFF When you work
with equipment to
operating the stand relay
and the operation or
without through the lamp

Function to determine

(4) Green circle (comp)
top numbers are located
on the control panel

comp 1 from above



c) Temp, Pressure

&'? -m’
g, ME=kT

| Au ,{n
£, -mn i

*F

rnp ==y

AL - [ SO0 )

e e e
—— =

=

= ]

200w
7, A= T = 0= 6 | RUN
@ g AW =h2-h6 &
T
dr | WT—hT =ht6—hT ——
= g9 R =47 L0

A g, AE-h7

COP, e oy e
Law ™ "aw

' (‘z-nur!\l—rl 1y

L L

R RS

Run / Stop Temp Deviation Pressure Deviation | Temp | Press
Partl 0.0°C 3.0°C 00Bar 10000Bar @
Part2 0.0°C 5.0°C 0.0 Bar 3.0 Bar
Part3 0.0°C 5.0°C 0.0 Bar 3.0Bar| [0 E I
Part4 0.0°C 35.0°C 0.0 Bar 3.0Bar| [H O

Position ‘ Temp sensor  Pressure Digital output

Position1

Position2 2 2 Not [T using the control
Position3 3 3 Not [ aspiance |
Position4 4 4 Not |T|

CKTENG 1

(1)Click "Control"

& Control

(2) Temp, Pressure has a
which is
with

function
interlocked
temperature and pressure

When click“Temp,
Pressure", indicate the
window as below

M KTE-DA100 - [KTE-2000EP]
A, () view /7 setting | /&3 Control|
&= PLC emulator =

m ?ﬂ: Digital output
LSTepn L @ Temp, Pressure
Low Pronsare Liguid « Vapor

13
L
Low Prosmes Voper

ik Presee Vg Byevice Vobs

(3) Temp(settemperature),
Deviation, Pressure(set
pressure)

Deviation is indicated
deviation and it can be
saving the figure you
want and it can choose
both Temp and Pressure
Temp sensor : Selection
for pressure sensor
location

Digital output : Selection
output port what you
want to control

After setting, Click
“Appliance” and “Close"



¥ When ON condition, Step (3—4—5—1—2)

Digital output (7) Like left picture, Set

3(CFM) is On, Next

operate 4(EFM), Next

operate 5(SV), Next

operate 1(COMP)

VN N W W W W W (The reason operating

compressor lastly is

T '* t t " " 1‘ when operating on no
load conditon, there are

effection which is big

load in compressor)

[
A

11

rvvevvvvVvvVvywv

R R B R B )

8 KTE-DALOO - [KTE-7000GH-C TP T
N W View f Setting & Control - & x -

re JeveveVvevwv

B0 ® 000

KTE-7000GH (Coolinp)
Mast Pump Exp:

rvvevevVveVveVevewvV

LR R R R R S )

(D Compressor ON

E # 200 £ st 42

W=i7 =M=k

g, + AW =h2—h6
h=h7
h1—h7 =h6—hT
9y _W7-hT
g, h8-HT
9 o1
AW AW
C'xr;ux(ﬂ—ﬂl}

Voo™ Tiinas
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™ KTE-DALO - (KTE-70006H-C}. =l =isi=
S\ W) View g Seting Q) Control - & x -

KTE-7000GH (Cooline) J — VW W W W W W W W,

1 e ff T
L

EE:-:_I ﬁ’- g rvveveVvvVvVvVvVewv
ﬁ“ ”?... """"'%‘!"’I g T I T I T Tt
= ) Compressor ON

vty ® = (2 Evaporator ON

h=i7 =h-h6

g, +AW =h2—h6

4, 8= f—

0 W7 I e

v | o_wn | ——
q, M=h7

cor, B g i
AW AW

A C’n;nx(TDkI'll]

o .

[P= [ Digital output

KTE-70006H (Cosling) J

- A EEEEENA A A A A J
: i+— R . TRIN A 01 G T
‘-" :@n'" ‘“‘met‘ rvvevvevevvvVvvewv
= -ﬁ l] Bod ok ) )
l‘nn?
= | - (D Compressor ON
- - . .

@ (2) Evaporator ON
® S.V ON

h=hT=I-h6

q, + AW =h2-h6

q, h8=h 1
9 |KT-hT =h6-hT ;!- on

4, _h1-h7 | g
£ 0, W8—HT | '

COP, L =[_L
AW AW

a, €, % myxT9-111)
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4. Circuit Configuration on Geothermal Heat Pump Experimental Equipment

Experiment Practice 1. Circuit configuration of reverse refrigeration flow Class time (hr)

Description direction in "Geothermal heat pump refrigeration system". 8

(D To understand the principal of reverse refrigeration flow direction using 4-way

Experiment valve.
Objectives @2 To know how to build the basic circuit configuration of the system
@ To understand the principal of cooling and heating operation of the system.
Experiment equipments Tool & material Spec of tools Qty

* Geothermal heat pump experimental | * Screw driver * #2x 6% 175mm 1

equipment (KTE-7000GH) » Fill nipple + 150mm 1
* Refrigeration Electric Sequence + Wire stripper + 0.5~6mm?2 1

experimental equipment * Hook meter * 300A 600V 1/Group

(KTE-4000SQ)

Control Circuit
® * L]

N.F.B

Lh:ﬂ—cbfé‘})i TS
i SO | o
sz-}—ﬂi

SHC 619 ()

L1, L2 : Line Voltage SV : Solenoid valve
N.F.B : Nofuse circuit breaker 4way valve : Reversing valve
HE1 : 1 Heat Exchanger Fan Motor TS : Toggle witch

COMP : Compressor

1. Configure circuit
(1) Geothermal environmental chamber temperature set up.
(2) Configure circuit using banana jacks

(3) When N.F.B is on, Toggle switch is OFF(Toggle switch ON is Heating)

(4) Pump On of control panel of Geothermal environmental chamber
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Schematic diagram of heat pump system cycle

= TE-DAL00 - [KIE-7000GH €] —imix
\ W View /7 seting_ @ Convol

-
e 1131
q, | m-m=n-ns | RUN
2 |comp our 2 |non
|5 nezarm |3 ez arou 9, |q.+AW =h2-h6 3
s o a e | = i
f‘ o 2 D“_":"rm 0, W=7 =h6=n7 :f'ﬁ
7 o et x| G &
8 |werou 1 it e g, W8=h7
o e gem
|10 [we2 ocut |
11 [crambor om0
[ 12 | chamber ||
o

s £ EY e
ety (ol

q. H=hd=h=hS | RuN

9. |q,+AW =h2—h5 8
4. h3-h4
3 e
4, |hd—h4 =h5—h4 oWt
v hd=hd T
4
cop, | Fe—1_4
AW AW
a4, €, xmx(19-111)
Foorw Veors * Lo

Heating mode cycle

COMP : Compressure

HE1 : Heat Exchangerl (Fan type 1)
HE2 : Heat Exchanger2 (Plate type 2)
S.V : Solenoid Valve

4-Way.V : 4-Way Reversing Valve
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Requirement points

Geothermal heat pump experimental equipment
(KTE-7000GH)

1. Preparation the experimental equipment and check electric state and refrigerant charging state.

2. Understand the function of operating circuit.

(1) Able to explain the progress that refrigerator starts when NFB is on.

(2) Able to explain the principal of heating cycle comparing with cooling cycle when TS (Toggle

switch) reverses.

3. Understand the function of 4-way reverse valve.

4. Able to construct the circuit configuration using banana jack cables on the experiment equipments

Evaluation

Max.
Evaluation Items .ax Score Remarks
points
Check the status of preparation and 10
safety testing
I Circuit configuration and operation 10
Experiment The understanding of experiment 10
(50 Points)| method
Report of experimental data and 0
graph construction
The accuracy graph construction due 10
I
t lysi
Analysis I())isinis}if(s)lrf and conclusion of the
(30 Points) 4 “ 20
experiment
m I Il | Total
Presentatio| Time ( ) minutes
n Points ( )

(20 points)
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Experiment Practice 2. Circuit configuration using contact point "c¢" of toggle Class time (hr)
Description switch and Ry device. 8
(D To know how to construct circuit by using relay and toggle switch
Experiment @ To understand the working principal of relay and toggle switch
Objectives &P P Y g8
@ To descript about configuration circuit using contact point "¢" of Ry
Experiment equipments Tool & material Spec of tools Qty
* Geothermal heat pump experimental |- Screw driver C#2x 6% 175mm 1
equipment (KTE-7000GH) + Fill nipple + 150mm 1
* Refrigeration Electric Sequence + Wire stripper + 0.5~6mm?2 1
experimental equipment * Hook meter * 300A 600V 1/Group
(KTE-40005Q)

Control Circuit

NFB g
1_1{+J—{D> < Ry-a , o Ry=b

H 3 1
1_2{—)—6 E‘}f

B
L1, L2 : Line Voltage PB : Push button
N.F.B : No fuse circuit breaker B : Buzzer
HE1 : Heat Exchanger 1 Fan Motor Ry : Relay

RL : Red Lamp

1. Configure circuit

(1) N.F.B switch power on

(2) Configure circuit using banana jacks

(3) When N.F.B is on, HC2 and RL are ON because contactor RY-b is closed, and for contactor RY-a is
open, HE1 and Buzzer are OFF. (Under PBI1 is open)

(4) When PBI1 is pushed, current flows on Relay coil at the same time contactor RY-a is closed, so HE1 and
Buzzer are ON, RL is OFF
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Geothermal heat pump experimental equipment
(KTE-7000GH)

Requirement points

1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.

2. Configure circuit using banana jack cables and operating.

3. Understand the composition and theory of operation of Relay.
(1) Contactor "a" means working contact (normal open connection), initial a from "arbeit" contact
(2) Contactor "b" means breaking contact (normal closed connection), initial b from "breaking"

contact.

4. Understanding the function of operating circuit.
(1) Able to explain the running process when PB is pushed.
(2) Able to explain the running process when PB is released.

5. Describing contact "c¢" of refrigeration circuit.

Max.

Evaluation Items ?X Score Remarks
points
Check the status of preparation and 10

safety testing
I Circuit configuration and operation 10

Experiment The understanding of experiment

10

(50 Points) | method

Report of experimental data and 0

Evaluation graph construction

The accuracy graph construction due 10
AnaIlIysis g. analysis Z O
(30 Points) iscussion and conclusion o e 0

experiment

1 . Time ( ) minutes I n LU

Presentation )
20 points)| Ponts )
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Experiment Practice 3. Circuit configuration by applying a and b contacts of

Description magnetic contactor(MC).

Class time (hr)

8

Experiment
Objectives

@ To understand the working principal of MC

(D To know how to buid circuit configuration using magnetic contactor (MC)

(3 Able to descript about circuit configuration using a and b contact of MC

Experiment equipments

Tool & material

Spec of tools Qty

* Geothermal heat pump experimental equipment
(KTE-7000GH)

* Refrigeration Electric Sequence experimental
equipment (KTE-4000SQ)

* Screw driver
» Fill nipple
+ Wire stripper

* Hook meter

* #2x6x175mm 1
+ 150mm 1
+ 0.5~6mm?2 1
* 300A 600V 1/Group

Control Circuit

. »
N.F.B
: O | MC-a 0 MC-b
L1{+) m 5 }EE” G .
Li’-{-}—(’_‘}/_})— @] [
MC HE1 B RL

I

L1, L2 : Line Voltage

N.F.B : No fuse circuit breaker

HE1 : 1 Heat Exchanger Fan Motor
B : Buzzer

MC-a : MC (normal open) "a" contact

1. Configure circuit

MC-b : MC (normal closed) "b"contact

PB : Push button

RL : Red Lamp

MC : Magnet contactor coil

(1) When N.F.B is on, HC2 and R.L are ON because contactor MC-b is closed, and for contactor MC-a is

open, HCI and Buzzer are OFF. (Under PB1 is open)

(2) When PBI1 is pushed, current flows on magnetic coil at the same time contactor MC-a is closed.

(3) Contactor "a" means working contact, initial a from "arbeit" contact

(4) Contactor "b" means breaking contact, initial b from "breaking" contact.
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Requirement points

1. Preparation the experimental equipment, tools and material and checking of electric state and

Geothermal heat pump experimental equipment
(KTE-7000GH)

refrigerant charging state.

2 Practicing for more than 2 times with banana jacks cable using equipment, tools and materials.

3. Understanding construct and principal of MC.

4. Understanding the function of operating circuit.

(1) Able to explain the running process when PB is pushed.

(2) Able to explain the running process when PB is released.

5. Describing contact "a" and contact "b" of refrigeration circuit

6. Configure circuit using banana jack cable and operating.

Evaluation

Evaluation Items M.ax. Score Remarks
points
Check the status of preparation and 10
safety testing
I Circuit configuration and operation 10
Experiment| The understanding of experiment
. 10
(50 Points) | method
Report of experimental data and 0
graph construction
The accuracy graph construction 10
1 . due to analysis
Analysis DI X p Tusi f
(30 Points) iscussion and conclusion of the 0
experiment
1 Time ( ) minutes 1 1| Total
Presentation )
Points ( )

(20 points)

CKTENG 58



5 - Class Time (hr)
xper.lm.e " Practice 4. Circuit configuration by applying time switch
Description 8
(D To understand the working principle of timer in the equipment
Experiment N . . .
. . @ To know how to construct a circuit configuration using contact point "c" of
Objectives
timer
Experiment equipments Tool and material Spec. of tool Qty
* Geothermal heat pump experimental equipment » Screw driver * #2x6% 175mm 1

(KTE-7000GH)
* Refrigeration Electric Sequence experimental
equipment (KTE-40005SQ)

» Fill nipple
+ Wire stripper

* Hook meter

* 150mm 1
+ 0.5~6mm?2 1
+ 300A 600V 1/Group

Control Circuit

4
N.FB
L —0
Lzr-}—cg_E—
24h

TS
HEO | O

L1, L2 : Line Voltage

NFB : No Fuse circuit breaker
24h : Timer

COMP : Compressor Motor

T b : Timer “b”contact
TS : Toggle S/'W
SV : Solenoid valve

4way valve :

HE1 : 1 Heat Exchanger Fan Motor

1. Circuit configuration

(1) When NFB is on, DC 24V Power, and timer is set ON, T b is closed, COMP, HE1 and SV

is operated, TS is OFF(Cooling), TS is ON(Heating)

(2) When timer is set OFF, T b is opened, COMP, HEl and SV is stopped.

[{3% 1)

(3) “NO”means is Normal Open, it is same‘a”contact.

(4) “NC”means is Normal Close, it is same“b”’contact.

Reversing valve
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Geothermal heat pump experimental equipment
(KTE-7000GH)

Requirement points
1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.
2. Build circuit configuration more than 2 times using banana jack cables and operating.
3. Understand the composition and theory of operation of Timer
4. Understand the function of operating circuit.
(1) Able to explain the running process when timer is set to operate.
(2) Able to explain the running process when timer is set stopping.
5. Describing "NC" contact and "NO" contact of refrigeration circuit.

6. Configure circuit using banana jacks and operating.

Max.
Evaluation Items .ax Score Remarks
points
Check the status of preparation and 10
safety testing
I Circuit configuration and operation 10
Experiment| The understanding of experiment
. 10
(50 Points) | method
Report of experimental data and 0
Evaluation graph construction
The accuracy graph construction due 10
1 . to analysis
Analysis DI X p usi f
(30 Points)| Discussion and conclusion o the 0
experiment
1 Time ( ) minutes I 1 11 | Total
Presentation )
(20 points) Points ( )
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slofele

L1, L2 : Line Voltage
NFB : No fuse circuit breaker
TC1 : Temperature automatic controller

COMP : Compressor Motor

& L

. Class time(hr)
Experiment . . . . .
. . Practice 5. Circuit configuration with temperature automatic control
Description ]
(D To know how to make circuit configuration by using temperature control switch
on cooling and heating heat pump refrigeration system.
Experiment . . .
Objectives @ To understand the use of temperature control switch and how to adjust it.
@ To understand the application of the circuit configuration with temperature control
switch
Experiment equipments Tool & material Spec of tools Qty
* Geothermal heat pump experimental * Screw driver * #2x 6% 175mm 1
equipment (KTE-7000GH) * Fill nipple + 150mm 1
* Refrigeration Electric Sequence + Wire Stripper + 0.5~6mm?2 1
experimental equipment (KTE-4000SQ) * Hook meter * 300A 600V 1/Group
Control Circuit
Heating
TC1 1.8
COM Qc
L1(+) .
L OH a Q'0b
L2{-) —{L ® a

HE1 : Heat Exchanger 1 fan type

TS : Toggle switch

SV : Solenoid valve

4WAY : 4 way valve
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Cooling
TC1 -
COM Qc
LAf#+) —6 E}—-
LO H aQ'0O0b

L2(-) Aﬂi *

COomMP Gl% é 4WAY

(3) Temperature set up using the &, ¥V button of Temperature automatic controller

1. Circuit configuration
(1) NFB switch power on

(2) Configure circuit using banana jacks

Temperature value up

---- DC Power
Temperature set ---

=== ----  Upper limit control
Input difference -~ PP

--- Lower limit control

Temperature value down

(4) When temperature set up with toggle switch ON ("a" contact, heating), OFF ("b" contact,
cooling), pump on of Geothermal environmental chamber.
(5) When temperature is higher then setting temperature in Cooling mode: COMP, HEl and SV

are operating, When temperature is lower then setting temperature in Heating mode: COMP,
HE1 and SV are operating.
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Geothermal heat pump experimental equipment
(KTE-7000GH)

Requirement points
1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.
2. Build circuit configuration using banana jacks and operate.
3. Understand the composition and operation of circuit configuration with temperature automatic
controller.
(1) Able to explain the running process with setting temperature when Temperature automatic
controller is operating.
(2) Able to explain the process when TS is switched to heating operation during the system
running.
(3) Able to explain the process when TS is switched to cooling operation during the system
running.

4. Able to construct the circuit configuration using banana jacks in other equipment.

Max.

Evaluation Items ) X | Score Remarks
points
Check the status of preparation and 10

safety testing
I Circuit configuration and operation 10
Experiment The understanding of experiment

(50 Points) | method

Report of experimental data and
Evaluation . 20
graph construction

The accuracy graph construction due 10
I .

. to analysis

Analysis Discussion and conclusion of the
(30 Points) 20
experiment

10

m | I I | Total

. Time ( ) minutes
Presentation

(20 points)

Points ( )
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Experiment Practice 6. Circuit configuration by applying low pressure control Class time(hr)

Description switch (LPS). 8

(D To understand function and how to use low pressure control switch (LPS)
Experiment @ To understand the construction of circuit configuration with LPS and toggle
Objectives switch and its application in geothermal heat pump experiment equipment
(KTE-7000GH)

Experiment equipments Tool & material Spec of tools Qty
- Geothermal heat pump experimental + Screw driver « #2x 6 x 175mm 1
equipment (KTE-7000GH) + Fill nipple + 150mm 1
- Refrigeration Electric Sequence + Wire stripper * 0.5~6mm’ 1
experimental equipment (KTE-4000SQ) + Hook meter * 300A 600V 1/Group

Control Circuit

N.FEB O

, I ]
uw—m -

,f—-:’ . ° L Ouwy
L2(-)———O

OMP
L1, L2 : Line Voltage HE1 : Heat Exchanger 1 fan tyoe
N.F.B : No fuse circuit breaker TS : Toggle switch
LPS : Low pressure S/W SV : Solenoid valve

COMP : Compressor motor
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1. Circuit configuration
(1) NFB switch power on
(2) Construct the configuration circuit using banana jack cables

(3) Set the pressure by turning the Low-pressure adjustment screw and set the pressure deviation.

H Line OUT HPS Return Set High P
1 -
r=

| [ = = = == -

-t

L Line QUT AR
1

|

: I

|

Line IN

I

I

I

L
L

I

Rl

L Line QUT

Control Low P |” — Control High P
Set Low P

(4) Set toggle switch ON("a" contact, heating) or OFF("b" contact, cooling), then pump on of]
geothermal environmental chamber.

(5) When the input pressure of the compressor is lower than the setting of low-pressure, heat
pump is stop working, When the input pressure of the compressor is higher than the setting
low-pressure, COMP, HE1 and SV is operated.

(6) The change of inlet pressure of compressor is visible when adjusting the load of HEI
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Geothermal heat pump experimental equipment
(KTE-7000GH)

Requirement points
1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.
2. Build circuit configuration using banana jacks and operate it.
3. Understand the circuit configuration process by applying LPS
(1) Able to explain how to set the pressure and deviation of the low-pressure switch
(2) Able to explain the running process with heating cycle when TS (Toggle Switch) reverses.
(3) Able to explain the running process with cooling cycle when TS(Toggle Switch) reverses.

(4) Able to explain the running process with load of HEIL.

Max.

Evaluation Items . Score Remarks
points
Check the status of preparation and
safety testing 10
I Circuit configuration and operation 10
Experiment | The understanding of experiment 10
(50 Points) | method
Report of experimental data and 0

Evaluation graph construction

The accuracy graph construction due 10
0 to analysis

Analysis ) - -
(30 Points) Discussion and conclusion of the 20
experiment
m Time ( ) minutes I In Il | Total
Presentation .
@0 points) | PO € )
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Experiment Practice 7. Self-holding STOP priority circuit configuration for R
Description 4-way valve heat pump experimental equipment 8
(@D To be able to construct and operate a self-holding circuit configuration on
Experiment geothermal heat pump cooling and heating refrigeration experimental equipment
Objectives (2 To understand the working principle of self-holding circuit and it application in
4-way reverse heat pump experimental equipment.
Experiment equipments Tool & material Spec of tools Qty
* Geothermal heat pump experimental equipment * Screw driver * #2x 6% 175mm 1
(KTE-7000GH) + Fill nipple + 150mm 1
* Refrigeration Electric Sequence experimental + Wire Stripper + 0.5~6mm?2 1
equipment (KTE-4000SQ) * Hook meter * 300A 600V 1/Group
Control Circuit
PB2 O ‘ TS
N MC-a . ¢
L1{+) —(5 o— 0
a Q (b

B %
L2(-) —({})

L1, L2 : Voltage line PB : Push button

NFB : No fuse circuit breaker COMP : Compressor motor

MC : Magnet contactor HE1 : Heat Exchanger 1 fan type
MC-a : MC "a" contact (normal open) 4Way : 4 way V/V

TS : Toggle switch

So0e
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1. Circuit configuration

(1) NFB switch power on

(2) Construct the circuit configuration using banana jack cable.

(3) Refrigerator and heater of geothermal environmental chamber is operating when the main power
of geothermal control panel is turned on. When circulation pump is on whether using
horizontal or vertical heat exchanger oscillation pipe, flowmeter shows the flow rate off

working water.

@ Temp Display

N.F.B
@ & Controller

Main power

@ Geothermal & Horizontal/Vertical ® Pump On

AC L
@ amp Switch Switch Switch

Control panel of geothermal department

(4) Set the heating mode or cooling mode using the toggle switch ON ("a" contact, heating), OFF
("b" contact, cooling)

(5) Power lamp is indicating when the power is on.

(6) When we push the PB1 button of control panel, MC is magnetized, MC a contact is closed

and the system is operating.

% Caution
There is a danger of damage, when reverse the toggle switch (change the cooling or heating
mode) during operating equipment. After stopping the operating of refrigerator reverse the toggle

switch.
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Geothermal heat pump experimental equipment
(KTE-7000GH)

1) Requirement points
1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.
2. Build the circuit configuration using banana jack cables.
3. Able to describe the behavior of the circuit configuration
(1) Able to describe the process when NFB is switched on
(2) Able to describe the process behavior when PBI1 is pushed
(3) Able to describe the process behavior when PB2 is pushed
(4) Able to understand the priciple of first stop self holding circuit configuration

Max.
Evaluation Items .ax Score Remarks
points
Check the status of preparation and 10
safety testing
1 Circuit configuration and operation 10
Experiment | The understanding of experiment 10
(50 Points) method
Report of experimental data and
Evaluation . 20
graph construction
The accuracy graph construction due 10
1
t lysi
Analysis I())is?:nis}ilzlrf and conclusion of the
(30 Points) 4 “ 20
experiment
t Time ( ) minutes 1 11 I | Total
Presentation )
(20 points) Points ( )
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Experiment Practice 8. Manual control circuit configuration on "cooling and

Description heating system"

Class time(hr)

8

(D To understand the 4 way reversing valve motion of manual operation of circuit

Experiment configuration for "cooling and heating heat pump refrigeration system".

Objectives 2 To build self holding circuit configuration on "cooling and heating heat pump

refrigeration system using 4-ways reversing valve.

Experiment equipments Tool & material Spec of tools Qty
+ Geothermal heat pump experimental equipment + Screw driver « #2x 6x 175mm 1
(KTE-7000GH) * Fill nipple * 150mm 1
+ Refrigeration Electric Sequence experimental + Wire Stripper + 0.5~6mm?2 1
equipment (KTE-4000SQ) - Hook meter + 300A 600V 1/Group
Control Circuit
L1(+) L2()
Ry-a
> 0 O ®
NFE ) Orez &
t Ry-b
[ B — 6
. * *
T8
O | PB1 |Ry-a .
O
! ! --J a O '"Ob
MC_aj j

SV AWAY

@

L1, L2 : Line Voltage

N.F.B : No fuse circuit breaker
MC-a : MC "a" contact

HE1 : Heat Exchanger 1 fan type

COMP : Compressor Motor

SV : Solenoid valve
YL : Yellow Lamp
Ry-a : Relay"a"contact
Ry-b : Relay"b"contact

Ry : Relay Coil

4way valve :

: Toggle switch

: Push button switch

reversing valve

MC : Magnetic Contactor
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1. Circuit configuration

(1) NFB switch power on

(2) Construct the circuit configuration using banana jack cable.

(3) Refrigerator and heater of geothermal environmental chamber is operating when the main power
of geothermal control panel is turned on. When circulation pump is on whether using

horizontal or vertical heat exchanger oscillation pipe, flowmeter shows the flow rate off
working water.

D NEB @ Temp Display
o & Controller

@ Geothermal ~ ® Horizontal/Vertical ® Pump On

AC L
© amp Switch Switch Switch

Control panel of geothermal department

(4) Set the heating mode or cooling mode using the toggle switch ON ("a" contact, heating), OFF
("b" contact, cooling)

(5) When the main power is turned on, Yellow lamp is on.
(6) When PBI is pushed, refrigeration system is working and Yellow lamp will be off.

(7) When PB2 is pushed, refrigeration system is not working and Yellow lamp will be on.

% Caution

There is a danger of damage, when reverse the toggle switch(change the cooling or heating

mode) during operating equipment. After stopping the operating of refrigerator reverse the toggle
switch.
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Geothermal heat pump experimental equipment
(KTE-7000GH)

Requirement points

1. Preparation the experimental equipment, tools and material and checking of electric state and

refrigerant charging state.
2. Build the circuit configuration using banana jacks and operate it.
3. Able to understand the function of operating circuit.
(1) Able to explain the process when PBI1 is pushed.
(2) Able to explain the process of cooling mode when reversing the TS
(3) Able to explain the process of heating mode when reversing the TS

(4) Able to explain the process when PB2 is pushed.

Max.
Evaluation Items ) * | Score Remarks
points
Check the status of preparation and 10
safety testing
I Circuit configuration and operation 10
Experiment| The understanding of experiment
(50 Points) method 10
Report of experimental data and 0
Evaluation graph construction
The accuracy graph construction due 10
||
Analvsis to analysis
y. Discussion and conclusion of the
(30 Points) 20
experiment
1 .| Time ( ) minutes 1 Il | Total
Presentation )
@0 points)| Tonts ()
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Experiment Practice 9. Circuit configuration with temperature automatic control

Description on "cooling and heating heat pump refrigeration system"

Class time(hr)

8

heating heat pump refrigeration system".

(D To understand the role of temperature automatic control circuit on "cooling and

Experiment . . L .
xp.em.nen @ To know how to build temperature automatic control circuit configuration for
Objectives
heating and cooling on heat pump refrigeration system using 4-ways reversing
valve".
Experiment equipments Tool & material Spec of tools Qty
+ Geothermal heat pump experimental + Screw driver « #2x 6x 175mm 1
equipment (KTE-7000GH) * Fill nipple + 150mm 1
* Refrigeration Electric Sequence experimental |+ Wire stripper + 0.5~6mm?2 1
equipment (KTE-4000SQ) + Hook meter - 300A 600V 1/Group
Control Circuit
L1(+) L2
Ry-a
® i}

PB2

Tor
&7

ve_a ';j o’]

oo @

.

L1, L2 : Line Voltage PB : Push Button

N.F.B : No fuse circuit breaker TC : Temperature switch
MC-a : MC "a" contact (normal open) RL : Red Lamp

Ry-a : Relay"a"contact (normal open) SV : Solenoid valve

Ry-b : Relay"b"contact (normal closed) Ry : Relay
HE1 : Heat Exchanger 1 fan type

YL : Yellow Lamp
TS : Toggle switch

4way valve : reversing valve
COMP : Compressor Motor
MC : Magnetic Contactor
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1. Circuit configuration

(1) NFB switch power on

(2) Construct the circuit configuration using banana jack cable.

(3) Refrigerator and heater of geothermal environmental chamber is operating when the main power
of geothermal control panel is turned on. When circulation pump is on whether using
horizontal or vertical heat exchanger oscillation pipe, flowmeter shows the flow rate of working

water.

@ Temp Display
& Controller

@ NFB

@ Geothermal & Horizontal/Vertical ® Pump On

AC L
@ amp Switch Switch Switch

Control panel of geothermal department

(4) Set the heating mode or cooling mode using the toggle switch ON("a" contact, heating),
OFF("b" contact, cooling)

(5) When the main power is turned on, yellow and red lamps are on.

(6) Set the temperature of TC1 and TC2

(7) When the PBI is pushed, refrigeration system is working while yellow lamp will be off.

(8) When the PB2 is pushed, refrigeration system is stop working and the yellow lamp will be on.

% Caution
There is a danger of damage, when reverse the toggle switch (change the cooling or heating
mode) during operating equipment. After stopping the operating of refrigerator reverse the toggle

switch.
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Geothermal heat pump experimental equipment
(KTE-7000GH)

Requirement points
1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.
2. Construct the circuit configuration using banana jack cables and operate it.
3. Understand the function of operating circuit.
(1) Able to explain the process when PBI1 is pushed.
(2) Operating the system with setting temperature of TC1, TC2
(3) Able to explain the process when temperature automatic controller is working in cooling mode.
(4) Able to explain the process when temperature automatic controller is working in heating mode.

(5) Able to explain the process when PB2 is pushed.

Max.
Evaluation Items .aX Score Remarks
points
Check the status of preparation and 10
safety testing
| Circuit configuration and operation 10
Experiment| The understanding of experiment
(50 Points)| .04 10
Report of experimental data and
Evaluation 20

graph construction

The accuracy graph construction due 10
I

. to analysis
Analy.s 18 Discussion and conclusion of the
(30 Points) 20

experiment

m

_ | Time ( ) minutes I I II | Total
Presentation

@0 points)| Ponts € )
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Practice 10. Circuit configuration with temperature and pressure Class time (hr)
Experiment . . .
.. automatic control on "cooling and heating heat pump
Description 8
refrigeration system"
(D To understand the role principle of temperature and pressure automatic control
circuit for "cooling and heating heat pump refrigeration system".
Experiment . . L
.. @ To know how to build a temperature and pressure automatic control circuit on
Objectives
cooling and heating heat pump refrigeration system using 4-ways reversing
valve".
Experiment equipments Tool & material Spec of tools Qty
* Geothermal heat pump experimental * Screw driver C#2x 6% 175mm 1
equipment (KTE-7000GH) » Fill nipple + 150mm 1
* Refrigeration Electric Sequence experimental | * Wire Stripper + 0.5~6mm?2 1
equipment (KTE-40005SQ) * Hook meter * 300A 600V 1/Group
Control Circuit
L1(+) L2(-)
Ry-a
] : v ) O—» T
P e .
¢ S— hY 9 ,F a0 ' ob

L1, L2 : Line Voltage
NFB : No fuse circuit breaker

MC-a :
Ry-a :

Ry-b : Relay"b"contact (normal closed
HE1 : Heat Exchanger 1 fan type

MC "a" contact (normal open)

Relay"a"contact (normal open)

“f PO @

PB : Push Button
YL : Yellow lamp
LPS : Low Pressure switch
4way valve : reversing valve

TC : Temperature control switch

MC : Magnetic Contactor Coil

COMP : Compressor

TS : Toggle switch

RL : Red Lamp
SV : Solenoid valve
Ry : Relay Coil
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1. Circuit configuration

(1) NFB switch power on

(2) Construct the circuit configuration using banana jack cable.

(3) Refrigerator and heater of geothermal environmental chamber is operating when the main power
of geothermal control panel is turned on. When circulation pump is "on" whether using

horizontal or wvertical heat exchanger oscillation pipe, flowmeter shows the flow rate of]

working water.

@ Temp Display
& Controller

@ N.FB

@ Geothermal ~ ® Horizontal/Vertical ® Pump On

AC L
© amp Switch Switch Switch

Control panel of geothermal department

(4) Set the heating mode or cooling mode using the toggle switch ON ("a" contact, heating), OFF
("b" contact, cooling) of control panel of mechanical part.

(5) When the main power is turned on, yellow and red lamps are on.

(6) Set the temperature of TC on the control panel of the heat pump division.

(7) Set the pressure and deviation of LPS of control panel of heat pump division

(8) When the PBI1 is pushed, refrigeration system is working with self holding circuit and yellow

lamp will be off.
(9) When the PB2 is puushed, refrigeration system is not working and yellow lamp will be on.

% Caution
There is a danger of damage, when reverse the toggle switch(change the cooling or heating
mode) during operating equipment. After stopping the operating of refrigerator reverse the toggle
switch, TP Mol DC 24V Power ON* RL
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Geothermal heat pump experimental equipment
(KTE-7000GH)

Requirement points
1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.

2. Construct the circuit configuration using banana jack cables and operate it.

3. Understanding the function of operating circuit.
(1) Able to explian the process when PBI1 is pushed.
(2) Able to explain the process in cooling mode when TC and LPS are opened.
(3) Able to explain the process in cooling mode when TC and LPS are closed.
(4) Able to explain the process in heating mode when TC and LPS are opened.
(5) ABle to explain the process in heating mode when TC and LPS are closed.
(6) Able to explain the process when PB2 is pushed.

Max.
Evaluation Items ) ¥ | Score Remarks
points
Check the status of preparation and 10
safety testing
| Circuit configuration and operation 10
Experiment| The understanding of experiment
(50 Points)| .. 10
Report of experimental data and
Evaluation . 20
graph construction
The accuracy graph construction 10
I due to analysis
(3?)n21"l()),is1::s) Discussion and conclusion of the 0
experiment
t Time ( ) minutes 1 1 WLzl
Presentation )
(20 points) Points ( )
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Practice 11. Pressure automatic control circuit configuration on Class time (hr)
Experiment . . .
. . geothermal cooling and heating experimental
Description 8
experiment
(D To understand the principle of pressure automatic control operation on 4 way
Experiment reversing valve cooling and heating experimental equipment
Objectives & g g ©xp qawip '
@ To understand how to build a pressure automatic control circuit configuration
Experiment equipments Tool & material Spec of tools Qty
* Geothermal heat pump experimental * Screw driver C#2%x 6% 175mm 1
equipment (KTE-7000GH) * Fill nipple + 150mm 1
* Refrigeration Electric Sequence experimental | - Wire tripper + 0.5~6mm?2 1
equipment (KTE-4000SQ) * Hook meter + 300A 600V 1/Group
Control Circuit
L1(+) L2(-)
Ry-a
. ] 0 O * ’
HPS TS
D D ‘ E"Ez Eﬂy-b CLQ ¢
. — et a Ob

L1, L2 : Line Voltage

NFB : No fuse circuit breaker
MC-a : MC "a" contact (normal open)
Ry-a : Relay"a"contact (normal open)
Ry-b : Relay"b"contact (normal closed

SV : Solenoid valve

PB : Push Button
YL : Yellow lamp
RL : Red Lamp
COMP : Compressor
Ry : Relay Coil

TS : Toggle switch

LPS : Low Pressure switch
MC : Magnetic Contactor Coil
4way valve : reversing valve

HE1 : Heat Exchanger 1 fan type

TC : Temperature control switch
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1. Circuit configuration
(1) NFB switch power on
(2) Construct the configuration circuit using banana jack cables

(3) Set the pressure by turning the Low-pressure adjustment screw and set the pressure deviation.

H Line OUT HPS Return Set High P
-
] #
r=

_-—es e s .
L ' ‘f’ =

| P UREIS.W

L Line QUT -----I-
H Line OUT o

Control High P

I'

Control Low P |”

Pressure switch

(4) Set toggle switch ON ("a" contact, heating) or OFF ("b" contact, cooling), then pump of]
geothermal environmental chamber.

(5) When the main power is turned on, yellow and red lamps are on.

(6) Set the pressure and deviation of LPS and HPS of control panel of heat pump division

(7) When the PBI1 is pushed, refrigeration system is working with self holding circuit and yellow
lamp will be off.

(8) When the PB2 is puushed, refrigeration system is not working and yellow lamp will be on.

% Caution
When the input pressure of the compressor is lower than the setting of low-pressure, heat pump
is stop working, When the input pressure of the compressor is higher than the setting
low-pressure, COMP, HEI1 and SV is operated.

CKTENG #0



Geothermal heat pump experimental equipment
(KTE-7000GH)

2) Requirement points
1. Preparation the experimental equipment, tools and material and checking of electric state and
refrigerant charging state.
2. Construct the circuit configuration using banana jack cables and operate it.
3. Understanding the function of operating circuit.
(1) Able to explain the process when PBI1 is pushed.
(2) Able to explain the process in cooling mode when LPS is opened.
(3) Able to explain the process in cooling mode when LPS is closed.
(4) Able to explain the process in heating mode when LPS is opened.
(5) ABle to explain the process in heating mode when LPS is closed.
(6) Able to explain the process when PB2 is pushed.

Max.
Evaluation Items .ax Score Remarks
points
Check the status of preparation and 10
safety testing
I Circuit configuration and operation 10
Experiment | The understanding of experiment
(50 Points) | .04 10
Report of experimental data and
Evaluation . 20
graph construction
The accuracy graph construction 10
| due to analysis
Analysi . . .
G OH;())IiSI::s) Discussion and conclusion of the 0
experiment
t Time ( ) minutes I I 1| Total
Presentation )
(20 points) | Ponts € )
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5. Failure and Correction

5-1. When power is not connected

If there is no power even if NFB is switched on, we can check on the back side to make sure that power

cable is connected as shown in the figure below,

POWER MODULE SEL. S.W, BUZZER, PUSH S.W MODULE
awer 7 2. LAUP ————

SEL SW. T/S B2
2 ———— OGN0 ——
F

NFB power connection on the back panel

AC LAMP indicates power connection
(D Make sure that power cord is plugged in already

@ Power Cord is connected to power output
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5-2. When temperature displays are off

—_—
POWER MODULE SEL. S.W, BUZZER, PUSH S.W MODULE
Main Pover — sELswT/s gt

o|||@ 2 Eeso

s @

LAY, TIMER MODULE
1PN REL

=‘ Fa‘—l '

@ @

PUSHBUTTON S

e*eeeo

@@ o[-0 -0

Lo RS

¥ Temperature displays in OFF condition

Check the power cord installed on the )
Back panel of temperature displays

back panel

(D Make sure that the power cord is plugged in.

@ Power cord extension can be use to connect 2 panel

5-3. DA-100 access error

1) Error window

Access error may happen when follow p.41 to set a “User Input Setting”.

Userinput setting u F. 8 u b _ﬂ

—_ Unhandled exception has occumed in your application. f you click
@ Corntinue, the application will ignore this emor and attempt to continue.

you click Guit, the application will close immediatehy.

Access to the path 'C:\Program Fles'KTEMNG
| SetupJniData*Userinput bd' is denied.
~ Details Continue | | Guit |
S =

2) Solution
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2-1) Open folder: Local Disk(C:)\Program files\KTENG Setup\IniData.
Right click the “UserIlnput” and click the “property*

| Search IniDate o

|« Local Disk (C) » Program Files » KTENG Setup » IniData »

——

Organize » mj Open « Print MNew folder =2 w @
+r Favorites Name ° Date modified Type Size
= Desktop . GridPic 2/8/2015 4:02 PM File folder
8 Downloads | Heat 2/9/2015 402 PM File folder
‘El Recent Places |\ Refrig 2/%/20154:.02 PM File folder
. Refrig_Data 2/9/2015 402 PM File folder
. Libraries Solar 2/8/2015 02 FM File folder
E] Documents . Control 6/25/201310:17 AM  Text Document 1 KB
.J" Music | GrpahColor 10/6/2014 44 AM  Configuration sett.. 1KE
[ Pictures [=| main 6/25/201310:58 AM  JPEG image 421 KB
B Videos < TempColor 11/19/2014 4:42 PM  Configuration sett... 1 KB
. TempOffset 11/14/200412:13 .. Text Docurnent 1 KB
1% Computer . TempParm 11/14/2014 1213 .. Texdt Document 1KB
| Userdnput 6/59/2014 2:24 PM Text Document 1KB
i‘! Network # | VolColor 11/19/2014 442 PM Configuration sett., 1 KB
| VolOffset 11/14/201412:13 .. Text Document 1KB
. VolParm 11/14/2014 1213 .. Text Document 1KE
= Userlnput Date modified: 6/9/2014 2:24 PM Date created: 6/9/2014 2:24 PM
Text Document Size: 63 bytes

2-2) Click the “Security” and click the “Edit”

-

| Userlnput Properties

S

| General | Security |Detail5 | Previous Versions |

Object name;  C\Program Files KTENG SetuplniData’Userinput

Group or user names:

S SYSTEM
ﬂ_ﬁ Administrators (WIN-RQORDDGANS S Administrators)
.‘."i,i_i Users (WIN-ROORDDG4NS S Users)

To change permissions, click Edit.

Pemissions for SYSTEM Allow

Full control

Madify

Read & execute
Read

Write:

Special permissions

For special pemmissions or advanced settings,
click Advanced.

Leam about access control and pemmissions

| | Apply

][ Canes

[ ok

2-3) Click the “Users” in Group or users names. Click the “Full control” in Permissions for Users.

Click the “Apply” and “OK”.
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' — b |
| . Permissions for Userlnput . - ﬁ

Security

Object name;  C\Program Files"KTENG Setup*Iniliata'\Userlnput

Group or user names:

2 SYSTEM
ﬁij_ﬂ.dministmtors WIN-RQORDDG4ANS S Administrators)
Rﬂﬁ Users (WIN-RQORDDGANST Users)

Permissions for Users Allow

Full control
Modify

Read & execute
| Read

! Vilrite

Leam about access control and permissions

[ ok J[ cConcel |[ sooy |

5-4. For complex failure

If there are other complex failures our after sales (A/S) service will help and processed quickly.
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6. The Equipment Usage Notification
6-1. Power supply

(1) The experimental equipment uses main power of single phase and AC 220V

(2) Process sequence in the use of the equipment is plug in the power cord, construct circuit configuration with
banana jack cables, switch ON the NFB and also DC 24 toggle switch.

(3) The control panel is designed for save utilization as it is in DC circuit, but please take attention with
positive (+) and negative (-) currents to avoid short-circuit.

(4) Base of the control panel is made by aluminum therefore user need to avoid the banana jack tip from
touching the base when its one end is connected to the positive (+) port and the NFB and DC toggle are
switched ON.

6-2. Machine devices

(1) Refrigerant charging at low and high pressure side, it has to be careful to make perfectly installation of fill
nipple and make sure that there is no leak.

(2) In case of manual expansion valve, we should understand how to operate it correctly

(3) Initial setting value of super heat and sub cooling 5+2°C

(4) Heat exchanger 1 is made form transparent acrylic, therefore it's need to be careful by avoiding it from
such big impact.

(5) All parts are connected by welding, please do not disassemble them by your self to avoid the declining of

equipment performance, please contact us if you find any problem as we our best on after sales service.
6-3. Data acquisition device and software

Data acquisition device can be used after the following process

(1) Construction circuit configuration

(2) Toggle switch is at ON position

(3) USB To Serial gender of PC or Laptop is connected already to the Data acquisition device.
(4) Click "RUN" button on the program installed in PC or Laptop

6-4. General information

(1) In order to use this equipment, it is better if we should follow the manual book
(2) Within the period of after sales service (1 year after inspection) if there is disassembly by user due to
repairing of the equipment and it is still found problem then if user call us for repairing it will be charge.

(3) If there is failure operation of the equipment, please contact us for consultation.
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Regrigeration & Air conditioning, Renewable energy training equipment

% For more information, please mark the list below with the required contents and

send it to overseas@kteng.com or by fax: +82-31-749-5376

Model Specification Manual Edu(cpﬂi.osgogata Model Specification Manual Edu(}c)ﬂi_cégwt))ata
KTE-1000BA KTE-7000HS
KTE-1000RA KTE-7000I1SG
KTE-1000BO KTE-7000SG
KTE-1000MO KTE-7000SH
KTE-2000EV KTE-7000WG
KTE-2000EP KTE-7100ASG
KTE-3000HD KTE-7100AWG
KTE-5000LT KTE-DA100M
KTE-6000BR KTE-HB520N
KTE-9000AU KTE-7000GH

KTE-1000AHU KTE-7000PVT
KTE-2000AHU KTE-7000SB
KTE-4000PL KTE-7000SR

KTE-4000SQ KTE-7000SW
KTE-DA100 KTE-7000SQ

KTE-7000PL

B copyright Korea Technology Engineering Co.,Ltd. All rights reserved.
B Never copy or publication without publish office and publisher permit.

TEL : 82-31-749-5373 | FAX : 82-31-749-5376
overseas@kteng.com | http://www.kteng.com
11, Meorusut-gil, Opo-eup, Gwangju-si, Gyeonggi—-do, 12771, South Korea
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Educational lab equipment training programs

KTE-101 : Standard Refrigeration System Experiment Practical Course

KTE-102 : Refrigerant Parallel Valve Automatic Control Experiment Practical Course

KTE-103 : E.P.R(Evaporation Pressure Parallel Control) Refrigeration Experiment Practical Course
KTE-104 : Heat Pump System Performance Experiment Practical Course

KTE-105 : Cryogenic Cold & Heat(Dual Refrigeration) System Performance Experiment Practical Course
KTE-106 : Brine Refrigeration(lce-storage Refrigeration) System Performance Experiment Practical Course
KTE-107 : Vehicular Heating and Cooling Performance Experiment Practical Course

KTE-108 : Air-conditioning System Performance Experiment Practical Course

KTE-109 : Chiller Method Air-conditioning System Performance Experiment Practical Course

KTE-201 : Solar * Wind Power Control Basic Circuit Configuration Practice

KTE-202 : Solar Generation Test Practice

KTE-203 : Solar System Equipment Configuration Practice

KTE-204 : Wind Power Generation Test Practice

KTE-205 : Solar * Wind Power Hybrid Generation Practice

KTE-206 : Hydrogen Fuel Cell Generation Practice

KTE-301 : Solar Radiant Energy Measurement Practical Experiment

KTE-302 : Solar Hot water boiler Performance Practical Experiment

KTE-303 : Geothermal Heat Pump Cooling & Heating Practical Experiment

KTE-304 : Solar-Thermal Combined Geothermal System Practical Experiment

KTE-401 : LED Basic Theory & Performance Assessment Practice
KTE-402 : LED Application System Configuration Practice
KTE-403 : LED Lighting Equipment Practice

KTE-404 : LED Media Facade Lighting Practice

KTE-405 : LED Luminescent property analysis Experiment
KTE-406 : OLED Unit Element Characteristic Evaluation Experiment
KTE-501 : PLC Automation Control Practice Basic

KTE-502 : PLC Automation Control Practice Intermediate
KTE-503 : PLC Automation Control Basic Advanced

KTE-601 : Sequence Control Practical Basic Course

KTE-602 : Sequence Control Practical Intermediate Course
KTE-603 : Sequence Control Practical Advanced Course

KTE-701 : Power Equipment Basic Course

KTE-702 : Power Equipment Intensive Course

KTE-901 : Water-based Fire Extinguishing Equipment

KTE-902 : Gas Fire Extinguishing Equipment

KTE-903 : Alarm Equipment

KTE-904 : Fire Extinguisher

KTE-905 : Evacuation Equipment

KTE-1101 : Robot Control Practical Basic Course

KTE-1102 : Robot Control Practical Intermediate Course
KTE-1103 : Robot Control Practical Advanced Course

KTE-1201 : Welding Machine Practical Basic Course

KTE-1202 : Welding Machine Practical Intermediate Course
KTE-1203 : Welding Machine Practical Advanced Course
KTE-1301 : Basic Pneumatic Practice

KTE-1302 : Electro-pneumatic Basic Practice

KTE-1303 : Electro-pneumatic Intermediate Practice

KTE-1401 : Automatic Control Mechatronics Basic Practice
KTE-1402 : Automatic Control Mechatronics Intermediate Practice
KTE-1403 : Automatic Control Mechatronics Advanced Practice

% Please contact us for educational training program registration
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Renewable Energy / Refrigeration & Air-conditioning & Welding
Automation controls(PLC) / Robot controls / Electric & Electronics(LED lighting)
Firefighting & safety / Big data & ICT / Automobile & ship / Nano chemical

EDUCATION
ENGINEERING

KTENG Co., Ltd.
TEL: 82-31-749-5373 | FAX: 82-31-749-5376

ENG overseas@kteng.com | http://www.kteng.com

corroration 11, Meorusut-gil, Opo-eup, Gwangju-si,
Gyeonggi-do, 12771, South Korea
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