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Chapter 1. Description of an Heat pump cooling & heating apparatus

1. Heat Pump Refrigeration Experiment Equipment

1-1. System Description of 4-Way Reverse Valve Heat Pump Training Equipment

SRRGRsE. Lt prirel Contro
99999 ﬁﬁ Q.immm P¥ Panel

Mechanical
Refrigeration

DA100 Hardware l

JrammanasAsy Table

|

!

v @
1. CONTROL PANEL : Comosition with N.F.B, Toggle Switch, Am - Vm meter, Buzzer, Lamps(Red,

Green, Orange), High - Low Pressure Switch, Magnetic Contactor, Relays, Thermal Switch, Push
Buttons, Power Input, these devices make the refrigeration system run by several electric circuit.

2. MECHANICAL REFRIGERATION : Composition with Compressor, Condenser(with fan motor),
Receiver, Filter-dryer, Sight glass, Solenoid Valve, Manual expansion Valve, Evaporator(with fan motor),
Reversing Valve, Accumulator, High - Low pressure gauge, Check Valve, etc, these devices run as set
up circuit in Control panel.

3. SOFTWARE P/G : KTE-DA100(Software) supply tools with that temperature, pressure, enthalpy,
amount of the exchanged heat in each position can be measured in real time, and then saved by
Microsoft excel, so that the saved data can be show and analysis by graph.

4. HARDWARE PCB : Composition with KTE-DA100(Hardware), PC(over than Pentium4, Window OS
98, Memory 256M , Hard space 100MB),S.M.P.S, 9 of T-Type Thermo couple , and 4 of Pressure
sensor, these devices let all of data from system as like temperature, pressure, enthalpy, amount
exchanged heat in each position, and COP acquisited to software at PC.
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1-2. System cycle and Measuring device for temp.& pressure

(1) Cycle diagram of Heat Pump Heating & Cooling Refrigeration system

KTE-3000HD-C(Cooling)
4-Way Reverse Valve Control Heat Pump
Heating & Cooling Trainer
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KTE-3000HD-H(Heating)
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(2) Temperature, Pressure position for measurement in Heat Pump Heating

system
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Measuring point Remark
Temp 1, Press 1 Compressor in
Temp 2, Press 2 Compressor out
Temp 3 Condenser in(Cooling), Evaporator out(Heating)
Temp 4, Press 3 Condenser out(Cooling), Evaporator in(Heating)
Temp 5, Temp 6 Expansion Valve in
Temp 7, Press 4 Evaporator in(Cooling), Condenser out(Heating)
Temp 8 Evaporator out(Cooling), Condenser in(Heating)
Temp 9, Temp 10 Evaporator Room Temp.

1-3. Mechanical refrigeration device component

(13)

(14)

D Compressor © Expansion Valve 2
@ Compressor Controller Solenoid Vave

@ High Pressure Gauge @ Sight glass

@ Low Pressure Gauge @ Filter drier

(® DA100 Hardware @3 Receiver

® Expansion Valve 1 4 way valve

(D Heat Exchanger 1 @ Liquid seperator

Heat Exchanger 2

1-4. Control panel device component for Heat Pump
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@O Main Power

@ DC 24V Power & Power Lamp
® Select Switch & Toggle Switch
® Buzzer & RL, GL, YL

® Push Button

® 8 Pin Relay

@ 11 Pin Relay

T.H.R

©® Magnetic Contactor

Timer

@ DC 24V Input

@ 36 Pin Connector

@® Temperature Indicator
Temperature Indicator & Controller
® Comp Am, Vm

Pressure Switch
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Chapter 2. Component of an Heat pump cooling & heating apparatus
1. Mechanical device component

(1) Compressor

% Specification
- Model : P-12TN(ACC)
- 1/3HP
- Range : Medium, High temperature
- Eva Temp. : -25C~10T
- Motor Type : CSR
- Refrigerant : R-134a
- Single phase 220V, 50-60 Hz
- Controller

The motor compressor absorbs heat from an object in the evaporator of the standard refrigeration test equipment,
increases the pressure by compressing the vaporized gas refrigerant at low-temperature and low-pressure and
reduces the distance between molecules. Then, it increases the temperature and thus makes the gas easily in
the condenser at the room temperature. That is, it sends the heat from the evaporation of refrigerant at the low
heat source(evaporator) to the superheat source(condenser) at the high temperature and pressure.

(2) Charging Nipple

The charging nipple is the requisite to use the manifold gauge for the
airtight and vacuum tests and refrigerant filling and transferring of the
standard refrigeration test equipment. It is attached to the low and
high pressure ducts on the mechanical compressor output and input
sides. Before soldering the charging nipple to the high and low
pressure ducts on the compressor output and input sides, the internal
rubber(for keeping the airtight state) ring is removed and set again
after refrigeration.

(3) Liguid Receiver

Refrigerant that flows from condenser stays at a receiver before it
goes expansion valve. The amount of staying refrigerant at a receiver
must be constant for control refrigerant amount emitting into an
evaporator. And also it need for recharging (pump down operation)
when its repair.

@'ENG 6 Korea Technoloby Engineering Co.,Ltd.



(4) Filter Drier

Any moisture or impurities that exist in the refrigerants have a variety
of negative impacts on the refrigerators. Then, the filter drier removes
moisture or impurities. It is installed between the expansion valve and
the receiver.

(5) Solenoid Valve

The electronic valve for main duct controls the refrigerant flow as it is
opened or closed depending on the power input. It is connected to
the temperature switch in series during the pump-down operation. In
this case, the pump-down operation is processed by the opening or
closing of the electronic valve for the main duct according to the
closing or opening of temperature switch contact.

The manual expansion valve insulates and expands the high
temperature and pressure liquid refrigerant to the low temperature
and pressure liquid refrigerant for easy expansion in the expander.
The condensed and liquidized refrigerant is rapidly discharged from
the narrow side to the wide side(crossing action) and starts the
evaporation because the pressure is removed. Moreover, the
volume of refrigerant is properly adjusted for the absorption of

sufficient heat in the evaporator.

Manual Expansion Valve

(7) Heat Exchanger and Fan Motor

TENG 7  Korea Technoloby Engineering Co.,Ltd.



SE7| #H 2E

(8) High Pressure Gauge

(9) Low Pressure Gauge

(10) Sight Glass

(11) Liquid Separator

The evaporator performs the heat exchange activity to directly
achieve the refrigeration goals as the low temperature and
pressure liquid refrigerant from the expansion valve absorbs the
latent heat of evaporation. The evaporator absorbs the latent heat
of evaporation from the low temperature and pressure liquid
refrigerant from the expansion valve to directly refrigerate an
object(copper duct aluminumpinair).

This device is for measurement of refrigerant pressure behind
of compressor, liquid type high pressure gauge. Range is -1 ~
35kgf/cm2.

This device is for measurement of refrigerant pressure front of
compressor, liquid type low pressure gauge. Range is -1 ~
20kgf/cm2.

A sight grass that is for indication of refrigerant charging level
and status with direct and simple way is available to HFC,
HCFC, CFC family with no matter within —50C ~+807C.
Overcharging of refrigerant makes lubricating oil happening
bubble, compression liquid, so that it makes an accident
sometimes. For protecting this, through an installed sight grass
refrigerant should be charged suitable.
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(12) Check Valve

Accumulators have been used for years on original equipment.
More recently they have been field installed. The significance
with respect to accumulator and system performance has never
been clarified. Engineers have been foreced to evaluate each
model in terms of the system on which it is to be applied.
Application in the field has been primarily based on choosing a
model with fittings that will accommodate the suction line and
be large enough to hold about half of the refrigerant charge.

There is no standard rating system for accumulators. The
accuracy of rating data becomes a function of the type of
equipment used to determine the ratings. Some data is now
available to serve as a guide to those checking the use of an
accumulator.

Some refrigeration systems are designed in which the
refrigerant liquid or vapor flows to several components, but
must never flow back through a given line. A check valve is
needed in such installations. As its name implies, a check
vavle checks or prevents the flow of refrigerant in one direction,
while allowing free flow in the other direction. For example,
two evaporators might be controlled by a single condensing
system. In this case, a check valve should be placed in the
line from the lower temperature evaporator to prevent the
suction gas from the higher temperature evaporator from
entering the lower temperature evaporator.

@'ENG 9  Korea Technoloby Engineering Co.,Ltd.



(13) 4-Way Valve

4way valve doesn‘t basically work when the pressure is not
connected with high or low pressure. Surely Solenoid valves
that control the direction work as signal, but real no there is
any change direction inside its. In other words, its are designed
to work under high or low pressure. as seeing the fig. its
solenoid valves are connected with cross way A,B,C, and D.
Inside 4way valve body there is a cab that has a size available
to connect between line D and a line of right side or left, and
designed to be shift right and left. Its principle is (In the fig. of
4way valve, A side is high pressure, D low.); when refrigeration
cycle runs, if line A-B and line C-D opened by solenoid valve,
line B becomes high pressure, line C Low, so that the given
cab sticks to line C by different pressure. Then line A-B and
C-D inside 4way valve become float line. On opposite way,
when A & C, B & D are connected with each other, line A-C,
B-D become float line, and then the flowing direction changes
inside it.

@'ENG 10 Korea Technoloby Engineering Co.,Ltd.



2. Automatic control device component

(1) Main Power (N.F.B)

DC ON

Main Power N.F.B Toggle Switch

The over current breaker(N.F.B) protects the compressor motor, fan motor of condenser or evaporator or wires of
the refrigeration training equipment from the over current due to overloads or short circuit. The circuits are
automatically cut out so that the equipment stops operation. It is not required to replace like a fuse if any cutout
is occurred. The power can be immediately and easily reentered just using a handle.

After connection between equipment and power line, for flowing of current a NFB is used, and then a AC LAMP
will be on. And also if a Toggle switch is on, a DATA LOG device is on.

(2) DC Volt Meter and DC Ampere

CompVolt matar
1. This device installed in equipment
measures Voltage by DC.

2. This device installed in equipment measures
current by DC.

The buzzer and alarm lamp display the abnormal status when a
thermal relay and safety devices(H.P.S) are working. That is, the
alarm lamp is more effective than the buzzer in the noisy places
and the buzzer is more effective than the alarm lamp for the
color blind operators in the quiet working places. Using both the
buzzer and alarm lamp will be ideal.

(4) Lamp



(5) Pressure Switch

The power lamp(P.L) is on when the power is connected and
the operating lamp (G.L) is on during the operation. the stop
lamp(R.L) is on when the operation stops and the emergency
lamp or alarm lamp(Y.L) displays the abnormal status during the
operation such as operation of thermal relay. The reserve
lamp(Y.L) circuit can be configured to be turned on when the
automatic control devices such as low temperature switch,
temperature control switch and condensation and pressure control
switch are operating.
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The Dual Pressure Switch(DPS) is the set of HPB and LPS. If the high pressure is over a certain level or the
low pressure is below a certain level, it stops the motor for compressor.
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pressure of LPS induces frequent setout of compressor and this is called Hunting.

On the contrary, the excessively high differential pressure of LPS extends the down time too much. So the

temperature in the refrigeration room is increased. This is called Off Set.

A. L.P.S Low pressure control

In Fig. 1-22, the right part of dotted line shows setting value (RANGE) of low pressure, the other part difference

(DIFF).

@ Set your desirable low pressure value by screw pin using screw driver.

Set your desirable difference value by screw pin using screw driver.

© Connect between 'H' or 'L' and 'com' as your desirable control.

® LPS-L Line OUT(When the desire value is lower than your setting value, connect 'com' and 'L'")
® LPS-H Line OUT(When the desire value is upper than your setting value, connect 'com' and 'H'.)

B. H.P.S High pressure control

@® Set your desirable high pressure value by screw pin using screw driver.

LPS-L Line OUT(When the desire value is lower than your setting value, connect 'com' and 'L")

© LPS-H Line OUT(When the desire value is upper than your setting value, connect 'com' and 'H', RESET :

return.)
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(6) Magnetic Contactor

Magnetic contactor (MC) controls compressor motor, condenser motor, solenoid valve and evaporator
motor through sequence circuit.

O DC Power red is +, black -.

@ When DC power is on, A contact sticks to each other, so current can flow, and B contact
separated, so current cut.

(7) Relay

--| D Power, contact C |

Relay controls compressor motor, condenser motor, solenoid valve and evaporator motor through sequence circuit.
@® DC Power red is +, black -.
@ When DC power is on, each contactor 1-3, 8-6 are connected each other(Flow current), at same time
separated contactor 1-4, 8-5 each other(Close current).



(8) Thermal Relay

L1l

4

L2

MEC .

ST

GTH-27 e

This device is called by thermostat overload relay makes the contact work under abnormal current than setting
valve, so this device is needed for protecting from overflow current aborutly. The bimetallic thermostat operates
as a function of expansion or contraction of metals due to temperature changes. Bimetallic thermostats are
designed for the control of heating and cooling in air-conditioning units, refrigeration storage rooms, greenhouses,
fan coils, blast coils, and similar units.

The working principle of such a thermostat is two metals, each having a different coefficient of expansion, are
welded together to form a bimetallic unit or blade. With the blade securely anchored at one end, a circuit is
formed and the two contact points are closed to the passage of an electric current. Because an electric current
provides heat in its passage through the bimetallic blade, the metals in the blade begin to expand, but at a
different rate. The metals coefficient of expansion is placed at the bottom of the unit. After a certain time, the
operating temperature is reached and the contact points become separated, thus disconnecting the appliance from
its power source.

After a short period, the contact blade will again become sufficiently cooled to cause the contact point to join,
thus reestablishing the circuit and permitting the current again to actuate the circuit leading to the appliance. The
foregoing cycle is repeated over and over again. In this way, the bimetallic thermostat prevents the temperature
from rising too high or dropping too low.



(9) Temperature Indicator and Controller

Comp, Out Exp. V1. In Exp. V2. In

The digital temperature meter(Temp Meter) for measuring temperature measures on a defined areas for the
performance test when the refrigeration training equipment is running. Then, it draws the pressure-enthalpy
diagram with the measured temperature for the performance test of refrigeration training equipment. At this
moment, the digital temperature meter is required to measure the temperature on each area. The performance
test of refrigerator will be separately described.

(D Setting temperature value by push set button.

@ Choose temperature value by push up or down button.
® Setting deviation value.

@ Connect contactor ’com’ and '+ .

(® Connect contactor 'H’ or L’ and '+'.

(10) On/Off Switch

This device is for start, stop, or ON/OFF.
@ PB1 is for Running (A contact)
@ PB2 is for Stop (B contact)

@E{,}IWG 15 Korea Technoloby Engineering Co. Ltd.



(11) Toggle Switch

" This device is for start, stop, or ON/OFF.
(O Connect 'C’ and '+’ power, operate by selection of ’a’ or 'b’

(12) DC Power input
DC 24V INPUT

COMP : Compressor Motor

Heat ex1 : Heat Exchanger 1

Heat ex2 : Heat Exchanger 2

SV : Solenoid Valve

4-Way V|V : 4-Way Valve

Plug for electric circuit among each
devices(Red plug +, Black - .)




Chapter 3. Construction and Operation as circuit

Class time(hr)

n..n

Experiment 1. Practicing to configurate circuit using contact point "c

name of Ry device. 8

D To understand construct and principal of relay(Ry)

The object of . . . . .
@ To configurate circuit using contact point "c¢" of Ry

experiment i ) ) o ) )
@ To descript about configuration circuit using contact point "c¢" of Ry
Experiment equipments Tool & material Spec of tools | Q'nty
- 4-way reverse valve control heat pump training| - Driver - #2X 6 X| 1
equipment (KTE-3000HD) - Nipper 175mm 1
- Wire Stripper | - 150mm 1
- Hook meter - 0. 5~6mm’ 1/Group
- 300A 600V
Control Circuit
NFB | O 1 Ts
- ﬂ }~PB1
) R},raEl p Ryb
: +0 |
q 3 4
L2(-) Q
T 7
: (™)
2
L1, L2 : Line Voltage RL : Red Lamp
N.F.B : No fuse circuit breaker CFM : Heat Exchanger 1
B : Buzzer PB : Push button

EFM : Heat Exchanger 2

A. When N.F.B is on, EFM and R.L are ON because contactor RY-b is closed, and
for contactor RY-a is open, CFM and Buzzer are OFF. (Under PB1 is open)

B. When PB1 is pushed, current flows on Relay coil at the same time contactor RY-a is closed,
so CFM and Buzzer are ON.

C. Contactor "a" means working contact, initial a from arbeit contact

D. Contactor "b" means breaking contact, initial b from breaking contact.

@'ENG 17 Korea Technoloby Engineering Co. Ltd.
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- Check point

1. Checking tools and materials.

2 Practicing more 2 times through banana jacks using equipment (KTE-1000TP or KTE-1000BA),
tools and materials.

3. Understanding construct and principal of MC.

4. Understanding the function of operating circuit.

(D Explaining the running process when PB is pushed.
@ Explaining the running process when PB is released.
5. Describing contact "c" of refrigeration circuit.

6 Practicing to configurate circuit with electric wire using refrigeration real wiring
trainer . (KTE-4000SQ) .

Appraisal Allot | Point Remark
Circuit configuration using banana 20
jack
Relationship (VF\’/ girri:t Circuit configuration using real wire 20
between 70)) Configuration state 10
technical
description Understand and description for circuit| 20
) rating Task Task attitude and safety 5
items and | (Point
task 10) | Application and standstill of tools 5
Time - Demerit mark Point ( ) Work | Task | Time | Total
(Point
20) in every ( ) minute after finish




Class time(hr)

Experiment 2. Practicing to configurate circuit using contact point
name "a","b" of magnet contactor(MC). 8
D To understand construct and principal of magnet contactor(MC)
The object of| @ To configurate circuit using contact point "a", "b" of MC
experiment @ To descript about configuration circuit using contact point "a", "b" of
MC
Experiment equipments Tool & material Spec of tools | Q'nty
- 4-way reverse valve control heat pump training| - Driver #2X 6 X| 1
equipment (KTE-3000HD) - Nipper 175mm 1
- Wire Stripper | - 150mm 1
- Hook meter - 0.5~6mm* 1/Group
- 300A 600V
Control Circuit
N.F.B C)‘
L1(#) 6 & | MC-a MC-b
F?B1
u{-)—ﬂi “—‘
s | (o) (=)

L1, L2 : Line Voltage

N.F.B @ No fuse circuit breaker
CFM : Heat Exchanger 1

EFM : Heat Exchanger 2

MC-a : MC "a" contact

*—

MC-b : MC "b" contact

B : Buzzer

PB : Push button
RL : Red Lamp
MC : Magnet contactor coil

A. When N.F.B is on, EFM and R.L are ON because contactor MC-b is closed, and

for contactor MC-a is open,

contactor MC-a is closed.

C. Contactor "a" means working contact, initial a from arbeit contact

D. Contactor "b" means breaking contact, initial b from breaking contact.

CFM and Buzzer are OFF. (Under PB1 is open)
B. When PB1 is pushed, current flows on magnetic coil at the same time




1.

B. If S/W is closed, contact "b" is opened and RL is on, contact "a" is closed and GL is

. contact "c¢" (change circuit)

n_n

circuit of contact "a", circuit of contact "b"

‘Mc-a |MG-I::- SiIW

R

If NFB switch is on, MC-b contact is closed and RL is on , MC-a contact 1s opened and

GL is off. (S/W opening state)
If S/W is closed, MC-a contact is closed and GL is on, MC-b is opened and RL is off.

n._n

Arbeit contact means [working contacts , so ita initial is "a".

Break contact means [Opening contacts , so it's initial is "b".

n..n

N.F.B Ry-c

; O
Le—0b | O— ey \oRr® o
Lz{-}—ﬂi

If N.F.B S/W is closed, RL is on and GL is off.

n_n

n_n

off. As like this, when there is current at electric coil Ry, one side is "a" contact

circuit that is closed, the other side is "b" contact that is opened.

‘“ ”

Change over contact means [transferring contacty , so it's initial “c




T TR

o —

- Check point

1. Checking tools and materials.

materials.
3. Understanding construct and principal of MC.
4. Understanding the function of operating circuit.

(D Explaining the running process when PB is pushed.
@ Explaining the running process when PB is released.

trainer . (KTE-4000S9Q) .

2 Practicing more 2 times through banana jacks using equipment(KTE-3000HD), tools and

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

6 Practicing to configurate circuit with electric wire using refrigeration real wiring

Appraisal Allot | Point Remark
Circuit configuration using banana 20
jack
Relationship (Vl:\’/cc))ir:t Circuit configuration using real wire 20
between 70)) Configuration state 10
technical
description Understand and description for circuit| 20
) rating Task Task attitude and safety 5
items and | (Point
task 10) |Application and standstill of tools| 5
Time - Demerit mark Point ( ) Work | Task | Time | Total
(Point
20) in every ( ) minute after finish




Experiment 3. Practicing to configurate self-holding circuit for

name priority STOP of standard refrigeration system.

Class time(hr)

The object of standard refrigeration system as the circuit.

experiment @ To describe self—holding circuit configuration for priority STOP of

standard refrigerator.

D To understand self-holding circuit for priority STOP, and to operate

Experiment equipments Tool & material Spec of tools | Q'nty
- 4 way valve reverse valve control heat pump| - Driver #2X 6 X| 1
training equipment (KTE-3000HD) - Nipper 175mm 1
- Wire Stripper | - 150mm 1
- Hook meter - 0.5~6mm’ 1/Group
- 300A 600V

Control Circuit

N.F.B

L1(+) Q
L2() Q

MC_a

%PB1

MC_a

77

L1, L2 : Line Voltage

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

CEM : Condenser Fan Motor

SV : Solenoid V/V

PB : Push button

COMP : Compressor motor

@'ENG 22 Korea Technoloby Engineering Co.,Ltd.




1. Manual Operating Circuit(Self—Holding Circuit) Design and Configuration in
Refrigerator

!

MC-a | MC-a é PE2 (STOP)

N.F.B O Y
| e

»
s Q @ @ @ ‘5‘ MC_EP PB1  (START)
L2(-) Q
t |
= 9

The manual operating circuits are configured, tested and experimented using the banana
jacks in accordance with the refrigeration cycle drawings and operating circuits. The circuit
designs and configuration principles are described below. Turn the Start button on, and the
MC coil(MC Electric Coil) is excited. So the relay circuit “a”, the main contact, is closed and
the Motor Compressor and Condenser Fan Motor run. Then, the normal operation is started.
Press the Stop button to turn the circuit off, and the MC coil(MC Electric Coil) is
demagnetized. Then, the main contact is opened and so the Motor Compressor, Condenser
Fan Motor and Evaporator Fan stop.

For the manual operation of refrigerator, the self—holding circuit is configured and
operated using the relay circuit "a" of the magnetic switch(MC Electric Coil). Press the
Start button, and the refrigerator runs. Press the Stop button, and the refrigerator stops.
This is the basic application control circuit in the refrigeration devices.

! l l T

‘Mcm MC2-a MGC1-a Emm b (STOP)

=
(@]
o

N.F.B

O
L1(+) Q @ @ ‘ ]BE” (START)
COMP|
L2(-) Q ?

h

When the N.F.B is opened, the break light(RL) of the relay circuit ‘b'is on as the magnetic switch
(MC Electric Coil) is demagnetized. Press the Start button, and the magnetic switch (MC Electric
Coil) is excited. Then, the relay contact "a", the main contact, is closed and so the Motor
Compressor, Condenser Fan and Evaporator Fan run. Accordingly, the normal operation is started. At
this point, the operation light(GL) is on to indicate the refrigerator runs as the relay circuit ‘a' is
closed.

The relay circuit 'b' is opened and so the break light(RL) is off. Press the Stop button,
and the magnetic switch(MC Electric Coil) is demagnetized. Then, the main contact is
opened and so the Motor Compressor, Condenser Fan Motor and Evaporator Fan stop.
Accordingly, the operation light(GL) is off and the relay circuit "b" is closed. Then, the
break light(RL) is on to indicate that the operation stops.

As described above, the manual operation to start and stop the refrigerator is carried out
by configuring the self—holding circuits using the relay circuit "a" of the magnetic switch
(MC Electric Coil). The refrigerators run by pressing the Start button and stop by pressing
the Stop button. This method can be applied for the tests, practices and circuit designing in
the actual fields.
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+ Check Point

1. Checking tools and materials.
2. Configurating circuit of operation with banana jacks using tools and material.
3. Understanding the function of operating circuit.

(D Explaining the process when NFB S/W is on.

@ Explaining the process when PB1 is pushed.

@ Explaining the process when PB2 is pushed.

@ Explaining the principal of the self-holding circuit for priority STOP.

4. Configurating circuit with electric wires and operating using tools and materials.

Appraisal Allot | Point Remark
Circuit configuration using banana 20
jack
Relationship (Vl:\’/girt Circuit configuration using real wire 20
between 70)) Configuration state 10
technical
description Understand and description for circuit| 20
) rating Task Task attitude and safety 5
items and | (Point
task 10) |Application and standstill of tools| 5
Time - Demerit mark Point ( ) Work | Task | Time | Total
(Point , , .
20) in every ( ) minute after finish




Experiment
name

control using a temperature switch.

4 Practicing to configurate circuit for low temperature

Class time(hr)

The object of
experiment

D To understand the principal of low temperature control using
temperature S/W, and adjust it.

@ To configurate and operate circuit for low temperature control

@ To understand the feature after note and define distribution and
variation of low temperature points.

Experiment equipments Tool & material Spec of tools | Q'nty
- 4 way reverse valve control heat pump training| - Driver #2X 6 X| 1
equipment (KTE-3000HD) - Nipper 175mm 1
- Wire Stripper | - 150mm 1
- Hook meter - 0.5~6mm* 1/Group
- 300A 600V

Control Circuit

N.F.B

L1(+) —Q—
L2(-) —ﬂ—

L1, L2 :
N.F.B : No fuse circuit breaker
PB : Push button

COMP : Compressor motor

MC-a : MC
TC : Temperature control S/W

Line Voltage

n n

a contact

PB2 MC_a
C TC
O
Pooce ML
m 50 ® o
CFM : Heat Exchanger 1
SV : Solenoid V/V
MC : Magnet contactor coil
EFM : Heat Exchanger 2
PL : Power Lamp
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distribution and variation of low temperature

Li) —ﬂ—
L2(-) _m_

Test Steps Tempefature Temp.ezrefture In T Qut T Actual Adjustment
Setting Deviation Temperature
10 2
9 2
8 2
7 3
5 3

A. Automatic

Z
-==1
w

[Related Theory]

. Understanding Automatic Temperature Control and Pump—down Operating Circuit

TIC
0

g & &)

Refrigerator Temperature
Control Overview Set the temperature
preset

—  Cut—out point of the

temperature — Condensing Unit

(Compressor motor, Condenser Fan
motor) stops — Cut—in point of the
preset temperature— Condensing Unit

restarts

coMp

L9

High

I.I.l)
c...-..x.? 8{ ~- Condenser

Fan Motor

Gauge @

-—

Solenoid

Valve

L C.F$

\
v 7 g— -I
L

E.F.M

o | | SR —
Evaporator S.v

A Fan Motor (? ?

Compressor \EEE—
Motor —=

Low Pressure Vapor

Low Pressure Liquid

High Pressure Vapor

High Pressure Liquid

Automatic Temperature Control and Operating Circuit in Refrigeration Cycle
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+ Check Point

1. Checking tools and materials.

N}

temperature control value and explaining it.
4. Understanding the function of operating circuit.

(D Explaining the progress when

@ Explaining the
@ Explaining the
@ Explaining the

progress that refrigerator stops when temperature S/W is opened.

progress that refrigerator restarts when temperature S/W is closed.

PB1 is pushed.

Configurating circuit of operation with banana jacks using tools and material.
3. Understanding the principal of temperature S/W as kinds of it, and setting the low

progress that refrigerator starts when PB, is pushed.

5. noting and defining distribution and variation of low temperature points

Appraisal Allot | Point Remark
Circuit configuration using banana 20
jack
Relationship (Wo,rk Circuit configuration using real wire | 20
between Point ) )
technical 70)) Configuration state 10
description Understand and description for circuit| 20
rating
items and (TaSk Task attitude and safety 5
Point
task 10) |Application and standstill of tools 5
J}n?et - Demerit mark Point ( ) Work | Task | Time | Total
oln
20) in every ( ) minute after finish




Experiment
name

5. Practicing temp configuration of temperature switch

Class time(hr)

The object of

experiment
. understand.

(D Adjusting principle of low-temp control of temperature switch.
@ To configurate and operate circuit for low pressure control and

Experiment equipments Tool & material Spec of tools | Q'nty
- 4 way reverse valve control heat pump training| - Driver #2X 6 X| 1
equipment (KTE-3000HD) - Nipper 175mm 1
- Wire Stripper | - 150mm 1
- Hook meter - 0.5~6mm* 1/Group
- 300A 600V

Control Circuit

.
NFB

- ﬂ | PB2

L2(-) ﬂ

Lt O

TS
(\o L

- S

f

-

- i
Temp 4 Prosss  C.V 2
- —§ 0000 Bar X
c‘ ) Mamual
Temp B ¢ Exp. V2
T - -
541
Fat Filtar Drins
--t'-.l—o-
Slght Glass .I
Tamp 8
S - - =
% Mamunai —
o Exp. V1 Leguid
Temp 7 FPress 4 Tt
S —f 0000 Bar

Y
cVvi
Heat sxchanger 1

1

| i 4‘9\'!13'.\-'

KTE-3000HD-C({Cooling)

d-Way Reverse Valve Conlrof Heat Pump I

Heating 8 Caaling Trainer

Press 5

D000 Bar

Temp 2

oD

Temp 11

[ =

Temp 1 Fress 1

BB | 000.0 Bar

i

Compressor Acrcismulstar

[

Temp &

Cold wind

Crens

T

Low Pressuns Laquid = Vapor

Lew Presuusm Vagor
1

High Pressise Vagpsr
Tew!o‘.............._-

Migh Pressore Ligus

@'}E[,}IWG 28 Korea Technoloby Engineering Co.,Ltd.




L1, L2 : Line voltage CFM : Condenser fan motor

N.F.B : No fuse circuit SV1 @ solenoid valve 1
COMP1 : compressor 1 EFM : Evaporator fan motor
MC-a : magnetic contact “a TC1 : Cascadel output temp switch
No. Temp offset In Temp Out Temp real temp remarks
1 10 2
2 8 2
3 5 2
4 0 3
5 -2 3

Temp setting — Cut Out Point reaches — Condensing Unit stop — Temp Cut In Point —
Condensig Unit re-operate

On/Off operating in range of set temperature and diff(offset) range.
CUT-IN (stop — run) point = temp setting + offset
CUT-OUT (stop — run) point = temp setting - offset
ex) Temp set 2T, offset 3T,
CUT-IN point 2 + 3 =5[TC] , CUT-OUT point 2 - 3 = -1[TC].

* Temp control run/stop diagram

Temp.
Cut-in
_____ () T
§ P Running curve —»
Set value Cut=in B ] ot
L At
- / DIFF
DE—— R Set Value
ot — Time
Cut-out / DIFF (TC off) <«— Stop curve
-------- CheE e R ey fra e e ey
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2 .Temperature controller setting

D PV: Measurement display (red)
Displays measured value.
Displays configuration subject
configuration mode.
@ SV: Configuration value display (green)
Displays adjusting value.
Displays configuration subject
configuration mode.
@ SV2: SV2 on lamp
@ AT: auto-tuning on lamp
® OUT: output on lamp
® EV1,2: EVENT output display lamp
@ MD key: mode key
Press button for 3sec
AT key: Auto-tuning run key
@ AV {: adjustment key

in

in
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* Method

g )

L1IRTS

i
00000

*

® ”

(D Press { key to change value during @ Press ( key to adjust other

operation.
p numbers.

r—i:ZI::EIEIEI*—D ﬁjnuuuj@fu@umﬁ%

ooog

@ Press AV key to alter each value. | @ Press MD after adjustment.

* Offset

p MD k f 3 i :
@ Press ey tor sec during @ Check m on display on PV and

operation.
press MD 9 times until [::EEZ appears.




@ Use AV key to adjust offset value
(basic: 2C). Can be adjusted between
1~100C.

@ Press MD to return to operation

mode.

% Caution: Offset [Configuration value = offset/2] can be varied between operation

range.

ex) Configuration temp: 10 , Offset: 4 , In case of low temp control: starting at 10 +
2 =12 [C], stopping at 10 - 2 =8 [T]
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+ Check Point

1. Checking tools and materials.
2. Setting the difference as the valves of LPS and explaining the operation principal of

it .

3. Configurating circuit of operation with banana jacks using tools and material.
4. Understanding the function of operating circuit.
(D Explaining the progress when PB1 is pushed.

@ Explaining the progress that the refrigerator is stoped when pressure at low

pressure part goes down on running of compressor motor.
@ Explaining the progress that the refrigerator is restarted when pressure at low
pressure part goes up on stop of compressor motor
@ Explaining the progress that refrigerator starts when PB, is pushed.
5. noting and defining distribution and variation of high temperature points

Relationship
between
technical

description
rating

items and
task

Appraisal Allot | Point Remark
Circuit configuration using banana 20
jack
Wo,rk Circuit configuration using real wire 20
(Point
70)) Configuration state 10
Understand and description for circuit| 20
Task Task attitude and safety 5
(Point
10) |Application and standstill of tools| 5
J}n?et - Demerit mark Point ( ) Work | Task | Time | Total
oln
20) in every ( ) minute after finish




Experiment
name

6. Practicing pressure configuration of pressure switch

Class time(hr)

The object of
experiment

understand.

(D Understanding principle of control system of low-pressure switch (LPS)
@ To configurate and operate circuit for low pressure control and

Experiment equipments Tool & material Spec of tools | Q'nty
- 4 way reverse valve control heat pump training| - Driver #2X 6 X| 1
equipment (KTE-3000HD) - Nipper 175mm 1
- Wire Stripper | - 150mm 1
- Hook meter - 0.5~6mm* 1/Group
- 300A 600V
Control Circuit
NFB ‘ " O e is
i 8
e A s N ?l chet O O W
C IPS m m s s m m e = mmmm
Lo—GE O c/i“ :
@) HS L '
}»PEM ‘Mc_a '
| |
| |
| |
|
L (ve2) (o) ;
|
[ |
e - - o | |
| |
‘Temp || Press KTE-3000HD-C(Coaling)
Graph | Gragh et e e v e | .
Temp § Temp 8 [ |
Temp 11 | |
[ ]
| |
Fruus 2 1_“__”;;;;-:;"4----!----.
D000 Bar
Temp &
[ - |
51” Filtar Drier 1 I
Tz AWy V
-‘: Masual T
# Exp. V1 Liquid | —
Tamp 7 Fress d m’“""""“ h
e — 000.0 Bar Laow Pressure Lquid = ¥apor
o "
Hast schanger 1 [ |
Tamp B High Frosmure Vager
CRTENG ot ) e o
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L1, L2 : Line voltage CFM : Condenser fan motor

N.F.B : No-fuse breaker SV1 : Solenoid valve 1
COMP1 : 1°' stage comp LPS : Low-pressure switch
PB : push button MC : Magnetic contact
No. Cut in P D.P Cut out P Pressure gauge Remarks
2 1
2
2 2

Operating refrigeration on/off cycle upon configurations below.
CUT-IN (stop — run) POINT = configuration pressure

CUT-OUT (run — stop) POINT = configuration pressure - offset
ex) configuration pressure 5, offset 3 [bar]

CUT-IN point 5 = 5[bar] , CUT-OUT point 5 - 3 = 2[bar]

* LPS run/stop curve

. 221 (P)
t.——
Start == ____L_(;fg,lg) T

= p T e S T S U S BB S5 S S Eu NS S
X IZA —i
ClE ey «— 2¥FHM (Cut=in)

(differential) | <«—

Cut—out
(LPS off)

CHE A

—— (Cut-out)
ut ou
Stop ()

—> AIZKT)

@'ENG 35 Korea Technoloby Engineering Co.,Ltd.




2. LPS setting

# Dual Pressure Switch (DPS)

‘ LPS AHRI =R LEAF |—‘ l

‘ LPS M2 MEzt

\ LPS XtQr Azt

| LpsHam a |

| HPS HE & CHAL ‘

).
| s izmm ax | | | HPs caimen |

| LPS CRIE CHx} ‘4 ;‘ HPS L7 it ‘

DPS i1s a multi purpose switch which contains both low-high pressure swtiches.

DPS consist of lever, contact adjust screw and run/stop compressor upon refrigerant
pressure.

1) Structure
Referring the figure above, LPS is located below cover of DPS and Hand Pressure
Switch (HPS) is located next to itself. There are 3 contact each which is * C' below
the LPS, * A’ above, " H , and * L’ (B contact) on the upper side.

LPS contains pressure up/down adjust screw and HPS has manual return structure which
lack of down pressure switch.

High/low pressure switch protects the equipment by opening/closing L,H contact upon

high/low pressure configuration during equipment operation.




1) L.P.S. method

LPS Mgt &3zk

LPS WXt 48zt

LPS HEH ctx}
HPS L&A Tt}

HPS CEA Ttx}

Right gradation: Low pressure (RANGE)
Left gradation: offset (DIFF)

D Adjust low pressure by turning the screw clockwise/anti—-clockwise with screw
driver(+)

@ Also adjust offset by turning the screw clockwise/anti—clockwise with screw
driver(+)

@ Apply (4+) power on com port and connect to certain port upon configuration (L or
H) then connect other side of the cable to Comp (red port) next to DC power
input .

@ LPS-L Line OUT (connect to COM -> L line port when pressure drops below
configuration pressure)

® LPS-H Line OUT (connect to COM —> H line port when pressure reaches up to

configuration pressure)
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2) H.P.S. method

HPS 2= FLIA}L

HPS 119t 433t

HPS HEH TX}

HPS CEHA Cttx}

HPS L&A Ttx}

® Adjust high pressure by turning the screw clockwise/anti-clockwise with screw
driver(+)

@ HPS-L Line OUT (connect to COM -> L line port when pressure drops below
configuration pressure)

HPS-H Line OUT (connect to COM —-> H line port when pressure reaches up to

configuration pressure, manual return by reset)




Experiment . , , . Class timec(hr)
6. Practicing pressure configuration of pressure switch .
name
L . .
NFB - e is
: MC a
L“:"') g})_ @] - L O Ly}
i |
= e LIPS s s s s s s s mmmmm:
)—©68 O 0
HS C .
FEH ‘MC_a 1
|
"
"
| |
| |
| |
| |
& - - |
- = i e B
i Temp 2 [ ]
— - .
|— Hast axchanger 2 . - [ ]
I L = | |
B < Prass 2 ""ﬂ:: 0;?-:;" <4qE m m B B EE® -.
- E ‘ﬁu{lh Y 0000 Bar FI%
Temp B ¥ Exp. V2 Temp 2 =t
[~ . L ][—
S-.‘I.’:-O:mnrfzia' | I i
S | Sight Glasa -I I_ ‘le Compressor Ascusmulatar
[ =
Pen = —
ﬂt:!-r DII:.:;B-H- 1 i!l Low Pressure Liquid = Vapor
‘:l; 1 MJ’J;nw-:'w
Heat exchanger 1 1
I Tarsp B &= ik Presmire Vapor
Q/g—m Coidwind [N | 220 i e ke
Appraisal Allot | Point Remark
Circuit configuration using banana jack | 20
Work Circuit configuration using real wire 20
Relationship | (Point
between 70)) Configuration state 10
technical . .
. Understand and description for circuit 20
description
. rating Task Task attitude and safety 5
items and (Point
task 10) Application and standstill of tools 5
(Llrr_]et - Demerit mark Point ( ) Work | Task | Time | Total
oin
20) in every ( ) minute after finish




7. Configuration circuit reversing refrigerant flow

Class time(hr)

Experiment . ) i ]
direction for "heat pump refrigeration system"
name . 8
and operation.
D To understand the principal of reversing refrigerant flow direction
) using 4-way V/V.
The object of . ) .
. @ To configurate manual control circuit of the system.
experiment Lo . . . .
@ To understand the principal of cooling operation and heating operation
of the system and operate reversing each system.
Experiment equipments Tool & material Spec of tools | Q'nty
- 4-ways reverse V/V heat pump trainer (KTE-3000MHD) - Driver #2 < 6 x| 1
- Nipper 175mm 1
- Wire Stripper - 150mm 1
- Hook meter - 0.5~6mm* 1/Group
- 300A 600V
Control Circuit
® »
N.F.B
L1(+)—®7' TS
Heating O ) Cooling

L2{-}—O/L

@ HC1

L1, L2 : Line Voltage

N.F.B : Nofuse circuit breaker
HC1
HC2

1 Heat Exchanger Fan Motor

. 2 Heat Exchanger Fan Motor

HC2 Gl"w)

SV : Solenoid V/V

4way valve : Reversing V/V

TS : Toggle S/W

COMP : Compressor Motor




[Related Theory]

=i
KA ) Heat exchanger 2

i

C%DHNPJE o ‘F Jh i

Sight glass
—-@—f\—q-p%}—(:}:h-q— - L_i

— S Filier 5T.% [ i
Dirier FWay.V Motar Aocmilatay
Compressor i
—— ® EXR.¥1 i
Receiver C.Vl fE==-
1

|
% Yy Heat exchanger 1
e==2

Conding MAr

| -
) Heat exchanger 2
Il >

%nxv.xfz

i i i

Sight glass
— 0Pk ke &
—_— Filter r i
Dirier [Way.¥ v p— oo
A Compreassa
T— @ EXE.V1
Heceiver
L e |

) Heal exchanger 1

inii

Hewting Air

COMP : Compressor Motor

HC1 : Heat Exchangerl

HC2 : Heat Exchanger?2

S.V @ Solenoid Valve

4-Way.V : 4-Way Reversing Valve
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- Check Point
1. Set a heat pump using 4-ways reversing V/V cooling, heating refrigeration trainer, and
check electric state and refrigerant charging state.
2. Understand the function of operating circuit.
@ Explain the progress that refrigerator starts when NFB is on.
@ Explain the principal of heating cycle comparing with cooling cycle
when TS(Toggle S/W) reverses.
@ Explain the principal of cooling cycle comparing with heating cycle
when TS(Toggle S/W) reverses.
3. Explain the function of 4-ways reversing V/V.

4. Configurate circuit using banana jacks and operate using banana jacks with experiment

equipments, tools and materials.

5. Configurate circuit using real wires(KTE-4000SQ) and operate using banana jacks with experiment

equipments, tools and materials.

Appraisal Allot | Point Remark
Circuit configuration using banana jack | 20
Work Circuit configuration using real wire 20
Relationship | (Point
between 70)) Configuration state 10
tecﬂ1n|qal Understand and description for circuit 20
description
rating Task Task attitude and safety 5
items and (Point
task 10) Application and standstill of tools 5
(Emet - Demerit mark Point ( ) Work | Task | Time | Total
oln
20) in every ( ) minute after finish




Experiment
name

8. Configuration manual control circuit for "cooling and

heating heat pump refrigeration system" and operation.

Class time(hr)

The object of
experiment

"cooling and heating heat pump refrigeration system".

refrigeration system using 4-ways reversing V/V".

refrigeration syste musing 4-ways reversing V/V".

@D To explain and understand the motion of manual control circuit for

@ To configurate self-holding circuit for "cooling and heating heat pump

@ To make wiring self-holding circuit for "cooling and heating heat pump

Experiment equipments Tool & material Spec of tools | Q'nty
- 4-ways reverse V/V heat pump - Driver #2 X 6 X 1
trainer (KTE-3000HD) - Nipper 175mm 1
- Wire Stripper - 150mm 1
- Hook meter - 0.5~6mm* 1/Group
- 300A 600V
Control Circuit
L1(+) L2(-)
THR Rya
QO o ©
NFEB Q PB2 TS
D D Ry_b O Cooling
L 4 L ]
>

[s] o
MC1_a J

@@ T

L1, L2 : Line Voltage
N.F.B :
MC-a : MC
THR : Thermal Relay

No fuse circuit breaker

n_n

a' contact

COMP : Compressor Motor
YL @ Yellow Lamp

Ry-a : Relay

PB : Push Button S/W
SV : Solenoid V/V

n_n

Ry-b : Relay"b"contact
TC : Temperature control S/W
MC : Magnetic Contactor Coil

a contact

B : Buzzer
TS : Toggle S/W
4way valve :

PL :

Power Lamp

reversing V/V
HC1 : 1 Heat Exchanger Fan Motor
HC2 @ 3 Heat Exchanger Fan Motor




« Check Point

T
- ARy

I

¢

1. Set a heat pump using 4-ways reversing V/V cooling, heating refrigeration trainer, and
check electric state and refrigerant charging state.
2. Understand the function of operating circuit.
@ Explain the progress when PB1 is pushed.
@ Explain the process of heating operation when TS is reversed to heating operation
during the system running.
@ Explain the process of cooling operation when TS is reversed to cooling operation
during the system running.
@ Explain the progress that refrigerator starts when PBs is pushed.

3. Configurate circuit using banana

equipments, tools and materials.
4. Configurate circuit using real wires(KTE-4000SQ) and operate using banana jacks with experiment
equipments, tools and materials.

jacks and operate using banana

jacks with experiment

Relationship
between
technical
description
rating
items and
task

Appraisal Allot | Point Remark
Circuit configuration using banana jack | 20
Work Circuit configuration using real wire 20
(Point
70)) Configuration state 10
Understand and description for circuit 20
Task Task attitude and safety 5
(Point
10) Application and standstill of tools 5
(Emet - Demerit mark Point ( ) Work | Task | Time | Total
oin
20) in every ( ) minute after finish




4. Experimental

4-1.

Install and how to use KTE-DA100

(1) INSTALL USB TO SERIAL

- Communication method is using cmputer 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.

D Put Install CD into CD-ROM.
@ After reading "CD-ROM DIRECTORY",

Following screen is indicated.

U=H to
A=232 1.1

@ Go into window folder following file is

indicated, In here, operate Setup.exe whici

is installation file.

OYE BIE 29I £)

[« LERNS

T
B0 [T W Folder Sync

IS SHEHUISE to ASZ32 1. 19twindow

0g - 37
ERFiamave old_diiver,eve | 132K
| serdpl.sys 43KB
KB

T am

@& Pau |

Eiis v
ne e =0 39 200-11-07 25 ..,
9 T2IH AL B REA
€ SOSaH AN

==}

KB &R BE
2IKE JH EA S
KB A 2R
1.B3IKE S8 =27
1.51KB T rar T

e AR
o UsBto RS2 1)
=

o 22

9 U zEE

& L fEa 8

2004-07-06 2=

~Bos

3.3IMB U EEH

@ Double click window folder in this screen.

& USB to RS232 1.1 =]
TUE HIE 20 SAFAW EXD E8TH) [
Pz - ©- ¥ P e m- G Folder Sync
40 B C and Setti inl HHEF SHEIWUSE to ASZ32 1.1 vI8os

I J 0 - 37 8F 2ES R

me 2 =0 3 CMAC o2 =0 2007-09-08 2.7
P Slinx o2 =0 20070908 2.7
g Z;‘Z gw iM‘ il S window o =0 2007-08-03 27
=g
JIEH 91
@ His Ee
ERLL] HIDE  J W FEH

(® Click "Next" then it goes to install.

InstallShield Wizard

Welcome to the InstallShield Wizard for PL-2303
USB-to-Serial

The InstallShield® \Wizard will install PL-2303 USB-to-Seial
on vour computer. To continue, click Mext

Cancel




® After installing, next screen is indicated.

InstaliShield Wizard

InstallShield Wizard Complete

InztallShield slieady successfully to installed PL-2303
USE-to-Senal driver. Please press [Finish] button to close and
out of [nstallShieid.

IF you have been plugged cable on PC before run this setup,
please unplug and then plug cable again for system detect thiz
devicel

(@ USB TO SERIAL PORT wiring diagram.

Finish 3

Method to set Communication Port
Click "Strat"// Option//

Double click "System" in Control Panel.

into Control

SeElis=nal 7=

ZEE m;l%rz%ﬂm ==

PNEa=TH

Microsoft Windows XP
r Professional
/ 'u Yersion 2002
uj ] Service Pack 2
- AETE
CESs

BBG63-640-1666545-23154

HI 2 Jls MY 2 EE O A

CGS Computer

PINOUT;
P1 p2
S
N o=X) =AM
1 1RED
RX 2 2 WHITE
T 3 >< >< 3 GREEN
4 4 BLACK
SHELL DRAIN+BRAID SHELL

© Click "Hardware tap".

Panel.

icde3)

I
EEL ZEIAE
F. ZHA] 2iRlAts AMEA FEEH SR SIESMH 2 S
= SHELILL & BHEIAFS AFSoHH & A2 SES
HEE == RIELICE

TRl B2IFHD) | |

)

FWindows2h FEL| =7
15l Windows Updatel ]

Windows Update(w) |

30
i
0
[
i
=
0k
sl
[t
i

FICAN ZREE) |

Wi B Intel(F)
n Celeran(R) CPU 1,70GHz
1.72GHz, 256MB Ré&M
B FE U SAHI A
RERSETEY)
= [ == || ==

Click "Device Administrator".

EHE)
o B EE B A

= B KEsTOT0
+ g HEH3 DIHE
+ < [| 23 ERHNOIE
« B CIAEH00 0E
+ 0 DIRA S JIE X0 2
« g B
v g S DE WL HERY
« @ MEC HOIS: 2 W2 MEBY

¥ B4 ESCoMD)

USH Serial Pﬂrl COMIIY
M Al

< M B2l 0A3 SR8
« @ Bl 023 AER
+ b DVD/CD-ROM E2H012
% i IDE ATA/ATARI

@ When you click like picture, emege USB

SERIAL PORT. After Mouse right click "USB

SERIAL PORT" and click "Attribute".

USB Serial Port{iCOM11) S= E%

g IOl | RSl

USE Serial Port{iCOMIT)

7 g EE (COM 2 LPT)

RiE= e FTDI

217 USB High Speed Serial Converter
R 2R

Ol T2t SHIEH SE610 SL&LICh
ol ’.%:\jltl)a'llgf&ll)k LA [SH RIS 2EI0 20 RS o

R

2x| ALSD)

[0l A AEONE TS
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@ Click "Port option".

USB Serial PortHCOMI11) S= E%

g | ZE 2% | Setoi | Akl

HIE/Z(B):
GIDIE! HIE(D): [B ¥
TRIEIR): (22 |
A HIEE): [ =
SE HME: (68 &
DE(A | [ 2gzt=am |
== J[ ==z ]

@3 Click "High rank".
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After setting appropriately to port for user equipment, Click OK.



(2) KTE-DA100 Installation and Operating

1) KTE-DA100 Installation

i8] KTENG Setup
‘LY setup

7 KTENG Setup

Welcome to the KTENG Setup Setup Wizard [l

The inztaller will guide you through the steps required ta install KTEMG S etup on pour 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 civil
or criminal penalties, and will be prozecuted to the marimum extent pozzible under the: lauw,

Cancel | < Back [

[ext > |
14 KTENG Setup PN

Select Installation Folder

The installer will install KTEMG Setup to the fallowing foldsr

Toinstall in this folder, click "Mext", Toinstall to a different folder, enter it below or click "Browse",

Folder:
1C:WProgram Files (x88)WKTENG Setuph | Biowse... |
[ DiskCost. |
Install KTENG Setup for yourself, or for amyone who uses this computer:
@ Everyone
1 Just me
Cancel | | < Back | [ Mext >

[P =)

) KTENG Setup

[E g =

Confirm Installation |
The installer is ready to install KTEMG Setup on your computer,
Click "Mest" to start the installation.

Cancel | | < Back | [ Mext > ]

@ You can see a installation files that in
CD 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.

@ If you can see a ‘Setup Wizard’

screen, click the ‘Next>’

@ You can change a installation route.

If vyou want to change a installation

route, click the ‘Browse..” and
find a new route then click the

‘Next>’

@ It require to confirm installation

intention. Please click the ‘Next>’
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) TENG Setup el =l kesd) () Installing a program.

Installing KTENG Setup A

KTENG Setup is being installed

Please wai...

. Cancel ¢

1 KTENG Setup =] =l &) ® Please click the  ‘Close’  and

Installation Complete )] complete a installation.

KTEMG Setup has been successfully installed,

Click "Cloge" to exit:

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

Canicel < Back Cloze




® Start program by using icon in wallpaper or routing folder then the main page of program come up.

m
(i) view /‘3" Setting

& Contral

L4

- = Solar Heat

KTE-1000BA
KTE-1000TP
KTE-2000EP

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

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

Solar / Wind
Generation

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

KTE=1000BA Standard Refrlge.ratlon Experimental KTE-7000SR Solar. Radiation Energ\/
Equipment Experimental Equipment
Evaporation Pressure Parallel Solar Heating Hot Water
KTE-2000EP P . . KTE-7000SB Boiler Experimental
Control Experimental Equipment .
Equipment
KTE-2000EV Refrigerant .Parallel Exp.an5|on KTE=7000PVT PVT Perform.ance Measuring
Valve Experimental Equipment Equipment
KTE=3000HD- 4-Way Reversg Valve Con.trol Heat KTE=7000GH- Geothermal Heat.Pump
H Pump Experimental Equipment H Experimenatl Equipment
(Heating Mode) (Heating Mode)
KTE=3000HD- 4-Way Reversg Valve Con.trol Heat KTE=7000GH- Geothermal Heat.Pump
C Pump Experimental Equipment C Experimenatl Equipment
(Cooling Mode) (Cooling Mode)
KTE-5000LT Bmgry Refngere.mon KTE-HB520 H\/brld. Power Conyersmn
Experimental Equipment Experimental Equipment
KTE-6000BR Br||je Refngera.hon KTE-7000SG Solar.Power Gengra‘uon
Experimental Equipment Experimental Equipment
KTE-9000AU Car‘ Alr—Cond|t|.oner KTE-7000WG Wind .Power Gengratlon
Experimental Equipment Experimental Equipment
KTE=1000AHU Air—Conditioning Umt Automatic KTE=7000SH Solar—.hydrogen Fu.el Cell
Control Equipment Experimental Equipment

KTE-2000AHU

Air Handing Unit Lab-view

Programing Equipment
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2) Main Menu Composition

RENEWABLE ENERGY TECHNOLOGY
REFRIGERATION & AIR-CONDITIONING ENERGY SAVING TECHNOLOGY

W) View /7 Setting i Control -

@ View @ Setting
i g Offset setting
| @, Serial sefting

= - Solar Heat Solar / Wind
e
| B Saveinterval setting
KTE-1000BA e ;
PH offset setfing
KTE-1000TP
KTE-2000EP ] Refrigerant setting

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

=

KTE-3000HD-C

= PLC emulator
Digital cutput
Temp, Pressure

KTE-5000LT
KTE-6000BR i
KTE-9000AU

.

| (&

KTE-1000AHU
KTE-2000AHU

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

(3) Control

Menu

Explain

PLC emulator

Using PLC control

Digital output

Control a Hardware

Temp, pressure

Control a temperature, pressure

(4) Application of data acquisition equipment(Model : KTE-DA100)

1) Selection of Model

Refri = Solar Heat
| geration " Geothermal u I

Solar / Wind

Generation
KTE-70005G
KTE-7000WG

KTE-7000SH

@ When
‘View’ screen is activated.

program  started,

@ Select a model
want.
(Click the KTE-3000HD-C)

what you

KTE-1000BA -7000SR

KTE-7000GH-C

KTE-1000TP
KTE-2000EP

KTE-3000HD-H
KTE-3000HD-C
KTE-5000LT
KTE-6000BR

KTE-9000AU

KTE-1000AHU
KTE-2000AHU
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= E === (@3 Main user interface of

e g ey g e
& KTE-3000HD
(4-Way Reverse Valve Control
5 Heat Pump Heating & Cooling
: Training Equipment) is
A activated.
S I T

h1-h7=hi-h6 RUN

Gomp. In

Comp. Out ge + AW = h2-he

h7-h7' =h6 - h7"

af/ar = (h7 - h7)/(he - h7') ( ﬁuwdmt‘
— )

i) Composition of main user interface
= 1 (== jxid

@ Schematic diagram of system

A @) View  J Setting (O Control =

show temp., press., (in
realtime.)

Press [Bar]

@ p-h chart.

® @ Data table of temp., press.

' fp—.
350 400 420

140 2

50 300
Enthalny [kIkg]

and enthalpy.

h1-h7 =hi-he RUN

Comp, In

ge + AW = h2- he

|Comp. Qut

ar he -h7

¥ @ Calculation value of COP,
meame | cooling capacity, heat capacity

L in HX.

3 |Expan. V.No.2

af h7-h7 = he -h7'

Heat ENo.2

% affar = (h7 - h7)/(h8 - h7)

cop @

ii) Operating and saving data

i ..~ @ Click a toggle switch to

“ [§]View (7 Setting @ Control =

50
run program to save data.
10+
g
8
é
o
14 I I 1 I I i
140 200 250 300 350 400 420
Enthalpy [k1fka]
a hi-h7 =hi-he
ge + AW = h2 - hé
h8-h7

Expan. V. No.2

h7-h7' =h6 - h7'

Heat E No.2

af/ar = (h7 - h7)/(h8 - h7")

1-x

de/ AW

P2/P1
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&l AR

~ 02717

@ Write a title and save a file

by excel.

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

iii) Find a graph

. KTE-DAL00 - [KTE-3000HD-C] o = s
\ W) View 47 Setting (& Control - & x ~
Temp Press | s
Graph | | Graph
104
14
i | ! | i it
140 200 250 0 as0 400 420
Enthalpy [kfkg]
RUN
1
2 Comp. Out High ac ge + AW = h2-h6
3 Evpan.¥.No2 Cond. Out ar hg-h7 g '
4 |HeatENo.2 Eva.Tn af h7-h7' =h6 - h7'
3 ® af/ar = (h7 - h7')/(h8 - h7') Tmage Capture
flow chart
6 |Ep.v.Nottn v 1-x
Irage Captire

7 HeatENo.2 cop e/ AW PH
B |HeatENoz Out 3 P2/ P1

10 [ Temp1
[ Temp2 n
[ Temp3
Tempd
7 remys

1

0000110

000005
Time

0
00:00:00

Temperature Realtime Graph

00005
Time

watg

— ) Vol
= () Vois
- V] Vol
- Vol7
— () vols

x
e e
- e

8 [¥] Vol2
¥ voi3

[ vols
0 vol1o
0 voits
Ovoz
O vens
[ voite
Ovoits I
[ voits
Oresst7
0 presste
[ pressto
orasze B
[ prese21
Drre B
0 press23
Dlpresze W
-

Pressure Realtime Graph
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@ 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 4 setting QO

@ You can always see the
graph for location and figure
through checking temperature,
pressure



M KTE-DAL10O - [KTE-3000HD-C]

@ Seeing the graph for individual

temperature and pressure is that

« [ View 4z Setting & Control
Temp Press KTE-3000HD-Ci{Cooling)
Gmph 4-Way Reverse Valve Control Heat Pump

Liquid
Recaiver

Heating & Coaiing Trainer

double click display of monitor then
Py indicate the graph window as below

Tempg ™| @ You can always check the
10— . .
temperature in real time.
8_
— B-
=
a
=
[ak}
| o T
2_
D_I ] 1
Q00000 o0 0005 o000 10
iv) Function for capture
e @ The bottom of the right
el ooy ” side, click Image
Capture flow chart and Image
% Capture PH then it is saved to
: JPG files
14‘n‘ 2E‘IEI ZS‘Eé”tha‘Elv [U/it‘lgt]l RS‘D 4E‘IEI 42‘D
Pressure Enthalpy ae hi-h7 =hi-he RUN
3 Expan. V¥.No.2 Cond. Out ar h8-h7" J
4 |Heat ENo.2 Eva. In af h7-h7' =hé - h7"
5 ® af/ar = (W7 - h7')/(h8 - h7) m‘;‘%ﬁv?huatrutm
6 |Eup.V.No.lIn ¥ T-x ——
7 |Heat ENo.2 copP ge/ AW PH
8 |Heat ENo.2 Out r P2/P1
@ Monitor when choosing
-Diagram(FlowChart) capture
= - Ph graph capture
I e H pun g}

Diagram capture(Flow Chart)

Ph graph capture

2) Function for collecting data tools
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i) Tools

- ] [
\l@vw & setting I Control - & x -
50
10-
2
8
[+
14
Lo . . , .
140 200 250 300 400 420
Enthalny [kI/kg]
h1-h7=hl-h6 RUN
Comp. out qe + AW = h2- h6
Expan. ¥. No.2 hg-h7

Heat E No.2

h7-h7 =h6 - h7'

affar = (h7 - h7)/(ha - h7')

1-x

de /AW

P2/P1

| AL = e
| Ay W) View 7 setting & Control - & x -
8 0% 371ER) 1E
e = 50
o
I s OV LS 104
2@ Crlfs ]
=
8
&
14
I
400 420
h1-h7 =hl-h6 RUN
e + AW = h2 - h6
h8 - h7'
h7- h7' = h6 - h7*
af/ar = (h7 - h7)/ (he - h7)
1-%
qe [ AW
P2/ P1

Comp. In

Comp. Out

Press [Bar]

=
T

| '

250 300
Enthalpy [icifka]

h1-h7=hi-he

ae + AW = h2-h6

Expan. V. No.2

h8-h7'

i

Heat ENo.2

h7-h7' = h6 - h?"

af/ar = (h7 - h7)/(h8 - h7)

Exp-v.No.1 Tn

1-x%

Heat ENo.2

ae / AW

'CORPORATION
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@ When

before size,

you

@ Click N in Tools

click

(R)

the window

activated for moving

M\ KTE-DA100 - [KTE-2000EP]

“\ (W) view F Setting

&) Control

o|F 2 ZR)

@  Click

that

button,

window is bigger.

for

is

the



W TE-DAL00 - [KTE-3000HD-C]

\l\i} View 4 Setting (@ Control

Gomp. In

Comp. Out

Press [Bar]

|Expan. v.No.2

Heat ENo.2

W KTE-DAL0O - [KTE-3000HD-C]

[ View (4 Setting @ Control

LR i

x @@ CulF

ci2m  CulsFs

Press [Bar]

Cond. Out

Eva.Tn

S Eup. V. NoL Tn

Heat E No.2

I Heat ENo.2 Out

| m yrepaLo0

e

W) View 47 Setting ) Control

RENEWABLE ENERGY TECHNOLOGY

REFRIGERATION & AIR-CONDITIONING ENERGY SAVING TECHNOLOGY

is returned.

ii) View

'CORPORATION
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® When click whole monitor,

BN ES
—ax Ay
= @ Click
10+
ol
1 I 1 I I 1 i
140 200 250 300 350 400 420
Enthalny [k1/kg]
h1-h7=h1-he RUN |
ge + AW = h2 - he
h8 - h7" ‘&
h7-h7 =h6 - h7"
affar = (h7 - h7')/(h8 - h7') | mage Capt
Fow chart
T
mage Caturs
ae/ AW PH
P2/ p1
=)o =] M Nt
=== ([ When click the minimum(N),
50 H H
indicate bottom of the left
side.
10-
W KTE-DA100 - [KTE-2000EP]
| A W) View 4 Setting &Y Control
1 H & oX I3AZN=ER
1=y i Il [ i Il 13 B
140 200 50 300 350 400 420 = = s
Enthialpy [kifka] — —
- E|ABHN Tomp13
h1-h7 =hi-he RUN = _l_ fH_) OO
e + AW =h2- h6 X SH2(C) Ctri=Fa
he-h7' .& = —ul Ctrl+F6
h7- h7' = h6 - h7*
af/ar = (h7 - h7")/(he - h7) | Tge Captite r :n::;;" E
b2
ae/ AW
P2/P1



/9 KTE-DA100 - [KTE-2000HD-C]
| @ view | 47 setting @ control

== (@D Click the view in Tools

Temp (press
Graph | Graph

Press [Bar]

250 300 350
Enthalpy [k)fkg]

400 420

No | hi1-h7=hi-h6 | RUN

1

2 |comp. out High ac e + AW = h2-hs

3 Expan.v.No2 Cond. Out ar ha-h7 J

4 |HeatENo:2 Eva.1n af h7-h7 = h6 - h7'

@ x affar = (h7 - h7)/(h8 - h7") Tmage Captuire
flow chart

6 |Ew.v.Noiln v 1-x E

7 |HeatENo:2 cop e / AW P

B8 | Heat ENo.2 Out v P2/p1

Solar Heat
Geothermal

I Refrigeration II

Generation

II Solar / Wind

@ When you click the view and
click Model name then it goes to

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

KTE-7000GH-H
KTE-7000GH-C

KTE-70005G
KTE-7000WG
KTE-7000SH

Solar / Wind
Generation

KTE-7000GH-C

iii) Setting

a) Serial setting

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

main  sreen and it indicates
program screen which is
connected with real equipments

¥ Operate to same way a Heating
Mode (KTE-3000HD-H.
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@ Click Setting

& Setting

8 (TE-DAL00 - [KTE-3000HD-C] (=l
) View | 7 setting | @ control - & x -
50-
10—
2
i
£
1
15, . . [
140 200 250 300 400 420
Enthaiy [kifkg]
h1-h7=hl-h6 RUN
e + AW = h2-h6
hg-h7" \&
h7-h7' = h6 - h7*
affar = (h7 - h7')/(h8 - h7') Image Capture
et |
1-x
Tmage Captiire
qe /AW PH |
P2/pP1
8 {CTE-DA100 - [KTE-3000HD-C] = = 3
=@ x -

| “x W) View [4¢-Setting| & Control

- |8 Offset setting
[Frmen) (1@ seril setting =
SR SaE AT SeRng.
2 PHoffsetsetting .
[ Refrigerant setting H
! 10-
)
i
&
1
i

e + AW =h2-h6

he -h7'

h7-h7' = h6 - h*

af/ar = (h7 - h7’)/(he - h7)

1-x

ae /AW

P2/P1

[com1

. oK

)

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

b) Offset setting

'CORPORATION
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@ Click Serial setting

M KTE-DA100 - [KTE-2000EP]

“\ W) View | Setting|  Control

- |y Offcet setting

J Save interval setting
il f  PH offset setting
at Refrigerant setting

@ COM No is changed depend
location. choose COM

on port
No and Click OK

Service Valw



8 KTE-DAL00 - [KTE-3000HD-C] = liaix]
“\ i View [ 7 setting | @ control - & x -
sa.
10+
2
i
&
1
1 , . \ . L
140 200 =0 400 420

250 £l
Enthaly kifka]

h1-h7=hi-he RUN
Comp. In
Comp. Out e+ AW = h2-he
3 [Expan.V.No2 he-h7' &
Heat ENo.2 h7-h7 =h6 - h7'
af/ar = (h7 - h7)/(h8 - h7) Trage Gipt
flow chart.
1-x
Irmage Captiite
ae / AW PH
P2/ P1
(T DAL00 - [KTE-3000HD C] =iai=]
) View. |4 Setting| @ Control - & X -
B Offset setting
1’:97? [/ @ Seralseing e
S B Save interval setting
# PHoffsetsetting
4 Refigerant setting
104
2
i
=
i
i \ . | ' "
140 200 250 00 =0 400 420
Enthalpy [kifkal
h1-h7 = hi-he RUN
e + AW =h2-h6
) |Expan. V. No.2 ha-h7 %
Heat ENo.2 h7-h7 = h6 - h7'
af/ar = (h - h7')/(h8 - h7) ]
Flow chart
1-x &
qe/ AW CTETTS
P2/P1

@D Click Setting in Tools

& Setting

@ When vyou click Offset
setting, below screen is
indicated

M KTE-DA100 - [KTE-2000EP]

A, [ View | /g Setting| (& Control
Cffset setting
Serial setting
Save interval setting
weivd 2 PH offset setting
[¥] Refrigerant setting

Low K

High Pressars Viger
—

A Voltzage Offset Zero 1f Temp's Parameter 1[ Voltage's Parameter ]

Offset
counter

Offset

counter | D'O‘

Offset |—

counter L

Offset

counter |—00|

.
TemplO

.
Ten1p12

Start saving

offiet | g Offset 0.0 offset [ gl Offset 0.0|
counter | o lainter ; courter W) [} e e :
(D)

_i»i

v

@ Temp Offset Zero is that can
control temperature

(A

(%) : You can control using

direction key

I U'Uit It is

indication for temperature

Offset
counter

figure

Click the application then click
the Close for applying the
figure

*Refer : Temp No has twenty section which is separated as a sensor.

60
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Offset satting

N

_' Temp Offset Zero ]!-VM Offset Zero " Temp's Parameter i Voltage's Parameter '

Lo e ——— I
; o el rmn
SRR o || [EEEURTSUR e L ),
Offset 0.0l Offset 0.0/ Offset
counter | : counter counter

ronnnEPdl o B2l o B

| W] e | ] e (R S NF Y %)
Offset I '0' U Offset U 0 Offset I '0 U Offset U U
counter | gl counter = counter | = counter )

Offset | U_D Offset | U_D

Offset 0.0l Offset 0.0l

counter | counter | |
Fonnn Rl nrnm
LSRN ) Ui W] el

=

Start saving
-

Offset setting

_I Temp Offset Zero 1 Voltage Offset Zero 'F Temp's Parameter ‘_I Voltage's Parameter |
Templ Temp2 Temp3 Temp4

[ =7k x-+ ol | v = 70 x + 508 v =] 70f#] x+s0#] v = 70f&] x+50pE]

Temps Tempt Temp? Temp8

v =] 70[8] x +[150F#] | v = [ 708 x +[150f&] | ¥ =] 70[&] x +[150F&] | v =[ 70[E] x +[150F&]

Tempd TemplD Templl

= 70f&] x +[1s0f#] | v = | 7of&] x +]-15058] || ¥ =

Templ2

7o x +[-150F8] | v = 70j&] x +[-1505%]

Temp13 Templ4

Y=X+m V=

Templs Temple

708 x+ 1508 | v = 70[8d x +[150f&] | v =[ 70[&] x +150F8]

Start saving
e

r Reset W[Appﬁance]r Close w

Offset setting

[ Temp Offset Zero 1 Voltzge Offset Zero U Temp's Parameter [[--Vm%-pm&ﬁl
Voll Volz vol3 Vol

- i x+] opel|v-] 1B x+] ol v-] 1pl x+] ofd|v-] 1Fx+] o

Press | (O Voltage ) Voltage ) Vvoltage ) Voltage
Vols Vole v
y= 1B x+] ofd|v-] 1@ x+] o |v-] 1Bl x+] of|¥-[ 1Elx+] of
@ Press | Voltage @ Press 1 Voltage @ Press ) Voltage @ Press ) \oltage
Volg Vallo Voil1 Vol12
= 1 x+] ofd|v=] 1 x+] ofEl v 1pe] x+] ofH || v 1fE] x+| af]
@ Press (1 Voltage @ Press (1 Voltage @ Press "~ Voitage @ Press ) Volage
Voli3 Vollg4 Volls Volle
= 1B x+] ol |y~ Bl x+] o |y=] 1 x+ of#ly-] 1 x+] ofd
@ Press () Voltage @ Press (1 Volage @ Press . Voltage @ Press () Voltage

Start saving
S —

CKTENG 1

r Reset erppﬁance]( Close -1

@ Voltage Offset

Zero is a part of can control
voltage

(A

(W) : You can control using

direction key

Offset
counter

It is
indication for voltage figure
Click the application then click
the Close for applying the

figure

® Temp's Parameter must
70X-150
on all of the items is a place

enter a value of Y =

to enter a formula that
converts the output signal of
the thermometer with
temperature. click the
"Application" and click "Close"
for Application

® 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 seiting "
J Temp Offset Zero 1[ Voltage Offset Zero 1[ Temp's Parameter W’ 4 ]
Valt | Vo2 Vo3 Voi
v= tfel x+] o] lv=[ 1fd x+] of| v=] 1l x+] ofl |v={ (Rl xs] ofsd
@ Press () Voltage = @ Press () Voltage = @ Press () Volage | @ Press ) Voftage
Y=| 1Ex+{ 0 ¥ = 1@x+i {]E Y= 1Ex+§ UE Y= 1Ex+| 0@
@ Press | Volage @ Press | Volage @ Press ' Volage @ Press (O Volage
. Wolg volio Voll1 Voli2

=73
I

1 Voltage

@ Press

sl xs] ofelv=| ek ofel|v=] X+ ol e S ol

17 Voltage

© Press ' Voltage = @ Press ) Voltage

e=T iz o]

® Press (0 Voltage

Voli4

w=[ %+ o= izl o|v-] (s ol

@ Press () Volage

Voli5 Volt6

@ Press () Voltage @ Press () Voltage

(o) () (o= ]

¢) Save interval setting

8 KTE-DAL00 - [KTE-3000HD-C] =llaie
A ) view | 7 seting | @ control - & x -~
0.
10—
2
g
&
1
Lo I 1 i ' i i
140 200 250 300 350 400 420
Enthalpy [kljkg]
hi-h7=hi-h6 RUN
ge + AW = h2 - h6

A

Gond. Dut hg-h7
Evs.1n h7-h7 = h6 - h7'
af/ar = (h7 - h7)/(h8 - h7" | Tmage Captira.
i iz
1-x
age Captife
qe/ AW PH )
p2/p1
B KTE-DA100 - [KTE-3000HD-C] =lmx
“ [ View | setting| @ Control s
= 8 Offset setting
‘m‘ 1 @ seralsettng =
il
FH o7fset seting
Refrigerant setting ’ [
| 104
=
=3
&
&
14
S | | 1 ' i
140 200 250 200 a0 am 420
Enthalpy [KIfka]
RUN
qe+ AW =h2-he
h8-h7
h7-h7' = h6 -h7*
af/ar = (h7 - h7)/(he - h7")
1-%
ae / AW
P2/P1
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(@ Start saving set

figure and Click "Close"

on the left screen

@ Click Setting

4 Setting

@ Click Save interval

I8 KTE-DA10D - [KTE-2000EP]

setting

A [ View |/ Setting| ) Control

=

g Offset setting
Serial setting
Save interval setting

Tigh Freasare Vapor

PH offset setting
¥ Refrigerant setting




d) PH offset setting

[ View | 7 setting |@éom\

0 comp. In

Press [Bar]

140 »260 Zéﬂ Sélﬂ
Enthay [Ikg]

.
400 420

hi-h7=hi-he

RUN

qe + AW = h2-he

250 300 350
Enthay kg

Heat EN0.2 h7-h7' = h6 - h?'
af/ar = (W7 - h7)/(h8 - h7) | Tmage
i)
Exp. v.No.1 In 1-x
Trmage Captiife
Heat ENo.2 ae/ AW [P
Heat ENo.2 Out P2/P1
—LuE s L ] L=llajix]
s [ View | g setting| @ Control - & x -
8 Offset setting
‘W‘ (1@ serial setting =
SN g o el setting
/A offset setting L
™ Remgerant g ’ L=
10
5
=3
&
&
14
i | ' 1 ' =
140 20 am a0

de+ AW =h2-h6

he-h7'

h7-h7 = he -h7"

atjar = (h7 - h7)/(h8 - h7’)

1-%

ae / AW

P2/ P1

e) Refrigerant setting
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@ Save interval setting

A function for setting a data

storage time interval The time

interval as an Excel file Can be
the

(Sec)

one

stored in line.(However,
of
because When

minute is Set to 60Sec)

number seconds

set to

@ Click Setting

4 Setting

@ Click PH offset setting

M KTE-DA100 - [KTE-2000EP]

A, W) View |/ Setting| & Control
[ Offset setting

Q@ Serial setting

B8 Save interval setting

;E:'E!?h.i:

et 2 PH offset setting

Lo ] RefTigerant setting

L T

[P ey Service Vahe

@ On the main screen

The PH seondopyo Press,
The of
Enthalpy Adjustment function

axis  values the



@ Click Setting

4 Setting

8 (TE-DA100 - [KTE-3000HD-C] =
Ao View [ 7 setting | @ control - & x -
50-
10—
2
B
&
1
14, I 1 I ' i I
140 200 250 £l as0 400 420
Enthaly kifka]
h1-h7=hi-h6 RUN
Comp. In
e + AW = h2-h6
Expan. V. No.2 h8-h7 1 ‘
Heat E No.2. h7-h7' = h6 - h7*
af/ar = (h7 - h7)/(h8 - h7)  Trmage Capture
\iiiia)
Exp. V. No-1 In 1-x
| Ivage Captiie
Heat ENo.2 e/ AW { PH |
Heat ENo.2 Out P2/ P1
8 CTE-DA100 - [KTE-3000HD-C] I=lm x|
7 [ View | setting| @ Control - & X -
— 8 Offset setting
[TEmpY) (1 Q. serial setting XTE-000uD-€Cocting) 0
" : ey Retaces i Lol Hes Pums
SO\ gy save vl setting Heating & Gosiing Tri
2 _PH offsét setting L]
ouz-
e 4 8 ¢ 10—
T
a2
4
&
14

|

ae+ AW =h2-h6

he-h7'

h7-h7' =h6 -h7"

affar = (h7 - h7)/(h8 - h7')

1-%

ae / aw

P2/ P1

X

Refrigerantl

Refrigerant2

C:HWProgram Files (x86)WKTENG SetupiIniDatatiRe :

oK

C:¥Program Files (x86)WKTENG SetupWIniDataRe | oK ‘

CKTENG &4

@ Click Refrigerant setting

MW KTE-DA100 - [KTE-2000EP]

|| A W) View | seting| @ Control
| Offset setting

Serial setting

Save interval setting
PH offset setting
Refrigerant setting

I

Graph

Low Pre:

Law §

IEY XL

High Frossurs Vager

@ Refrigerant setting

Isafunctionfor selectingthe
refrigerant
-Twon refrigerationcycle

Refrigerantten thousand

-2won refrigeration cycle is

selected for the selection of

the Refrigerant 2Refrigerantl
and canbe appliedto  the
program.

Click " OK "



@ Click ‘run’

L » BEE » 28 023 (C) b Program Files (x86) » KTENG Setup » InData » Refrig Data
F4v 4=H
=AY 2 e= ) FEE 2R £ 37|
B cpe=c R11 2013-04-19 8= Microsolt Excel - 1,100K8
| R &) r12 2013-05-01 @ Microsoft Excel _ B78KB
A2 R i3 2013-04-19.9% . Microsoft Bxcel . 8638
R4 2013-04-19 @5 Microsot Excel . 10308
(= EolaE ERr21 2013-05-02 = Microsoft Excef 3728
[H =24 ER-22m=unz 2013-04-19 2% Microsoft Excel . 233¢3
Buoe = EjRamzunz 2013:04-19 Microsoit Excel - 764K8
= A Ejrso 201304-19 2 Microsoft Bxcel - 1.231K8
29 R113 2013-05-02 8F.  Microsoft Excel . 1,077KB
R4 2013-04-19 @5 Microsoft Excel . 562K8
L= ER122 2013-05-02 F.  Microsoft Excel .. A0k
E=go2ag ) R134z 2015-04-19 @= Microsoft Excel 221K8
@ EEO0230) & Ri522 2013-05-02 Microsoft Excel - 459K8
EMap-Rom =210)| | EjR170 2013-04-19 Microsoft Excel - s77K8
] R2g0 2013-02-19 Microsoft Excel 951K8
€ mE9S = E RANTA N3N5-07 €= Mirrnsnft Fyral G2RKR =
g =0 enileDialogd] | [l files ¢z x

iv) Control
a) Digital output

= CTE-DALOO - [KTE-3000HD-C] [ RS H
A ) view «;’smmgl@cnm\ | - = x_-l @ C||Ck
. , " Control " in Tools
&) Control
' h ‘ ; pis o

250 300
Enthapy (k/ka]

h1-h7 =hi-h6 RUN

Comp. In

Comp. Out e + AW =h2 -h6

Expan. V. No:2 Cond. 00t e -h7

Heat E No.2 EvaTn h7-h7' = h6 - h7'

af/ar = (h7 - h7)/(h8 - h7)

19
qe / AW
P2/PL

65

'CORPORATION



=limiix]

- & x -

| B vew g senng | contol]
"

e 00
Enthalpy [/ka]

'
350

hg-h7

h7-h7 = h6 - h7"

@ Click"Digital output"

S KTE-DAL00 - [KTE-2000€P] :
A\ ) View g setting | ) Control |
PLC emulator

@ Digital output
& Temp, Pressure

mi

affar = (h7 - h7')/(h8 - h7")

1-x

qe/ AW

P2/P1

Digital output

v,V Vv v v v vV v Vv

AR R R R R R R )

rvevv'vvvvvv

L R

L1(-} L2(+)

N.F.B

P5

b) Temp, Pressure

CKTENG
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@ 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

@ Green circle (comp) top
Numbers are located on the
control panel

Comp 1 from above

® Side picture is circuit
diagram of Digital output



8 (TE DAL00 - [KTE-3000HD-C] el H " n
T R @D Click "Control

oo

=i | | | ! v
140 200 350 a0 420

250 300
Enthalpy (k/kg]

h1-h7 =hi-h6

Comp. In

Comp. Out qe + AW =h2 - h6

3 |Expan. V. No2 h8 -h7'

h7-h7 = h6 - h7'
af/ar = (h7 - h7')/(h8 - h7)

1-x

ae/ AW

P2/P1

T R € R -~ @ Temp, Pressure has a
—
Digital output

function which is interlocked

with temperature and pressure

When click “Temp, Pressure",
indicate the window as below
. KTE-DA100 - [KTE-2000EP]

A, W) View g Setting |G Control |
= == PLC emulator
“Press Digital output

Press [Bar]

mi

i B pig Gmph, Graph :
hi-h7 =hi-h6 e 18 L
[N e—— Servics Vet
ge + AW = h2-h6
h8 - h7*
h7-h7' = h6 - h?*
af/ar = (h7 - h7)/(h8 - h7)
qe/ AW
P2/P1
Temp, Pressure. < (@ Temp(settemperature),
Run / Stop Temp Deviation Pressure Deviation Deviation, Pressure(set
Partl 0.0°C 5.0°C 0.0Bar 1,0000Bar M 7 pressure)
part2 0.05C Deviation is indicated deviation
. and it can be saving the figure
Part3 0.0°¢ 5.00C 0.0 Bar 30Bar| @ | E I you want and it can choose
Part4 0.00C 5.00C 0.0 Bar 30Bar| B | F both Temp and Pressure
Temp sensor : Selection for
pressure sensor location
Position ‘Temp.sensor Pressure Digital output Digital output : Selection
= output port what you want to
Positionl co nt ro |
Position2 2 2 Not 7] Usirg the control A‘fter setting, Click . )
— Appliance” and “Close
Position3 3 3 Not h Appiance |
Position4 4 4 Not | Close |

4-2. Drawing a P-h diagram (Coolpack)

1. Refrigerant Utilities

CKTENG &7



@D Click “Refrigeration Unitilties”
Boooka  "g.~ "o @ W% == e LW e=ali=h

File Settings Options Help
% & @ Fetigeration Utiiies | CoofTools: Cycle Analysis | CoolTaols: Design | CoolTools: Evaluation | CoalToals: Auiary | Cynamic |

FhH pescg =
w0 i
=2 Refrigeration Utlities - = S
P e 3 Refrigeration Utilities
i@l Remgerant Calculat
: = H:;g'rel:nnsier F‘;:ld::;:a\cuinlur
SR g%ﬁ:ﬂﬁg‘:ﬂx ’;,-(Mpm Refrigeration Utilities is a refrigerant oriented program that can create tables and
|7 One-stage cycle it loodedeve. || [Plots of refrigerant properties. Refrigeration cycle calculations for standard
Iglmmsﬁ gze-gxﬂ'ﬁnﬂmt- refrigeration cycles can be performed. The program has the following specific
wo-stage ler - Liguicl inpachior %
{8 Two-stage cyrle - Liquid injectior’ features:
|58 Two-stage cycle - Flooded evap.
B Twostage cycle -Flooded evep. || |Refrigerants:

Eg:::ig:g{g::‘;g: ﬁ:z » Log(p)h-diagrams, T s-diagrams, and h, s-diagrams for 45 refrigerants,

»

1. One-siae ranscriical cycle with including mixtures (R400 and R500 series refrigerants)
kg Twostage tenseiicsl eyeiswiti | o Log(p),h-diagrams for 24 of the refrigerants included in RefProp 6.01 (requires
& CoolTools: Design the NIST RefProp program, not included in this program).

|y B Desonnks o2 ONESTAGE S |, Calculation of standard refrigeration cycle performance
3 Evalustion ol operation andener || (@ Tables for thermodynamical propeties for saturated refrigerant (liquid/gas) and
2 ﬂﬁ Evaluation of operation and ener for supe rheated gas
e opanivel | |®  Tables for thermophysical (transport) properties
W Evaporator - UaValue
P Condenser - UAValue Moist air:

;g‘:‘;‘l’;’sﬂ;’g;”:g;“:ﬂ:‘ » | x-diagrams (enthalpy, humidity ratio) for moist air for pressures between

ﬁ Liquid pipes - pressure diop and, 0014 aﬂd so bar
# Fietrigerants - Thermadynamical
S Moist air - Thermadynamical and
#? Companison of three refrigerants
[ Cooling demand far a cold room
5} Cooling demand for & liquid coal
B Cooling demand for a display ca
ﬂ Caoling demand lor an air-condit
1P Life cycle cost

= Prmamic
. m r

-

@ Click a P-h diagram

M Refrigeration utlities
file Window Help
(s @dinh - FE

2000

sgineeting, DTU Dt o gneesing, DTU  Digt of Eney

Dept of Eeef

=

@ Click a Refrigerent
- KTE-3000HD : R-134a
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@ Click a
- Click

“R-134a”
“CyC l en

Set properties for 'Eg[p];-h_ahgrln'l; Current refrlgef;;t LTI ——

Refrigarant l p.T.sandh | Fiot specific | Fefarence |

Beingarant R134a, CHZFCFI 111 2Hetrafluoroethans
R11, CCI3F, Trchlorofluoromethans a

Ok

R113, CCRRFCCIFZ, Trchloromfiuaroathans
R114, CCIFZCCIFZ, Dichlorotetrafluoroethane
| |R1150, CH2=CHZ, Ethene (ethylens)
R1Z2 CCIZF2, Dichlorodiflearomethans
R123, CHCI2CF3, Dichloratrifluoroathana
R1270 CHICH=CHE, Fropene (propylens)
R13, COIF3, Chioratifluoramethane
R134a. CHZFCF3 1.1.1 2etraflunroathans
Il [R14, CF4 Tetrafuoromethane
[ R152a CHICHFZ 1.1-diluoroethane
R170, CHICHI, Ethane
R21, CHCIZF. Dichlarofluoramethane
|| |R22 CHCIFZ, Chlorodiluaromethane
| |RZ3. CHF3 Trifluoromethana
R240. CHICHZCH], Fropane
| |RADIA R22N 5200124 (B3N13/34), RADTA »

FANID NITHEI=ANA ICTHT N D ani D

3]

| Category |4l

|oad sefings

Seve sefings

LW

Cancel

Help

Default

il Refigeaton uiies - [Log(p-h dagram: R134a, CHRFCFS, L1 2-tetafuoroethane] i i 21 S

BEE

!_ Fle Edit Draw View Format Options Window Help
e gB Lh-5EF D& ¢ .!WG\G\QB‘-‘:‘,W’--‘;‘ \E_;ICutsnrfnn*emanM
I 50,00 R134a 0 5vise & 2.5 B, ASHPAE Tresscvions 1535, Vol #4 pan 3
30.00 - i :
RN & g
2000 — :% <A
g % 177 ! e AL ]
10,004 s ?% \:i\\“" [ I B! .", "‘ "
E ::ﬁ .‘._ / ‘,Q'Q - / : 5 iy i ¥ _-. i Ky L
= i N 5 %’%ﬁ S AT
B 5 ] LA e / [ s = ¥ Aete-000
Fimmmyd - Jarcgania i eistnmizisis
P éﬁ%f’ A e
2 ‘ % ’ .,09; ,”Iﬂaﬂgﬁ..pi!"""‘ ST o
200 1 -,;}/gj‘ A ’ﬁ’;;’ __"f‘!“ ‘."'ﬂ-- RS LA £
Y e A AW AT s vimY Ll ghnt e SR
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Enthalpy [kI/ke)
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® Cycle input

Cycle input

Select cycle type: Cycle creation
* One stage ™ Two stage, clozed intercooler :

" Two stage, open intercooler © Twoestage, open intercooler, load at intermediate pressure ¥ Cieate new

Cycle name: J e Draw tycle Update

Walues: rCaloulated:

Evaparating temperature; [0.00 H - Londenzing temperature: 10- 0a g o= Qe [kJkal

Superheat: oo |k - ] Subcadling: ULV [ S 10000.000
e

Dp evaporator; |0.00 Bar v] D'p condenser; 0.0a Bar v| | Holklikal
10000.00
Dp suction line: 0.0 Bar '1 D liguid line: iEI.UU |Bar =

Cap:

Dp dizcharge line: |E.DD Bar = 234
|sentropic efficiency (013 {1.00 O loss... W [kl ikg]

10000.00
W high [la]
10000.00
[r high)/[na baw):
0.00000000
o lows [kadz]:
0.00000000
i high [karz];

Diraw cycle | Show info Copy cycle | Faste ol Cancel Help 0.00000000

2. How to applicate the program

(1) Choose your respecting refrigeration system cycle on 'Select cycle type'
@ One stage cycle
@ Two stage cycle
(2) Evaporating Temperature (C) or evaporating pressure (bar) on running.
(3) Condensing Temperature (C) or condensing pressure (bar) on running.
(4) Superheat : Superheating temperature ( °K) from outlet of evaporator to inlet of compressor.
(5) Sub Cooling : Sub cooling temperature ( °K) from outlet of condenser (or saturating line on p~h
chart) to in front of expansion valve.
(6) DP Evaporator : Temperature (or pressure) Difference between outlet of expansion valve and outlet of
evaporator.
(7) DP Condenser : Temperature (or pressure) Difference between inlet of condenser and inlet of
expansion valve.
(8) DP Suction line : Temperature (or pressure) Difference between outlet of evaporator and inlet of
compressor .
(9) DP Liquid line : Temperature (or pressure) Difference at inlet of expansion valve after isolation
expansion process.
(10) DP Discharge line : Temperature (or pressure) Difference between outlet of compressor and inlet of

condenser .

(11) P-h Diagram
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One stage

Condensing tem perature Ap distharge line A

______________ 1

AT supetheat

71

CORPORATION



3. Refrigeration cycle and P-h diagram

(1) Refrigeration cycle

KTE-3000HD-C(Cooling)
4-Way Reverse Valve Control Heat Pump
Heating & Cooling Trainer

Temp 11

Templ  Pressl _
Pressz  |[EEEc| 000.0 Bar|

0oo.0 36!’_
Temp 2
'--]_“_I
4Way.V
=
Temp 7 Pressd4 Receiver l
|-t '- i W_B"J Lew Pressure Liquid + Vapar

i [

Low Pressure Vapor

Temp B = High Pressure Vapor
] Temp 10
2= '-\': ] High Pressure Liquid

Fig. 4-1. KTE-3000HD Diagram (Cooling Mode)

KTE-3000HD-H(Heating)
4-Way Revarse Valve Control Heat Pump
Heating & Coeling Trainer

Temp 11

.

Templ _ Presal
_Press2 '-c_y 000.0 Bar
000.0 Ber| | -
Temp 2

|

Low Pressure Liguid + Vapor

Low Pressure Vapar

—1

High Pressure Vapor

High Pressure Liquid

Fig. 4-2. KTE-3000HD Diagram (Heating Mode)
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(2) P-h diagram

R22 1420 onming AR truacton 199 Fagur o, 2313

9

2000
T
7000 { +apOR). visfaid Tm(d]
U Bovrmy & BIE Ranban 050113
60,00
3000
4000
3000 .
Condensing
w0 temperature
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900
- E00
2 700
§ 600
& 5o
400
300
200
1004
080
080
070
060

L g oo
Nd- g o
A gt
L quip0
- 0i0

L ons

pme

(3) Drawing P-h diagram

1) Data Table

Fig. 4-2. P-h Diagram

Table 4-1. Data Table

Data point

Tablel Table2 Table3

Table4

Table5

Remark

Evaporation Temperature

Superheat

DP Evaporator

DP Suction line

DP Discharge

Condensing Temperature

Sub Cooling

DP Condenser

DP Liquid Line
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2) Calculate heat amount and performance note Table

Table 4-2. Calculating of heat amount and Note Table of performance

Refrigerating condensation Work by
Oper Station |Compression Ratio Effect Capacity cop Compressor
Kl/kg Kcal/kg Kl/kg Kcal/kg Kcal/kg
Tablel
Table2
Table3
Table4
Table5
4. Example drawing a P-h diagram
(1) Data measuring_Variable evaporation Temp
Table 4-3. Data measurement
Data point Tablel Table2 Table3 Remark
Evaporation Temp -15C -10TC 5T
Condensing Temp 40 C 40 T 40 T
Isentropic efficiency 1 1 1
Qe [kl/kg] 132.157 135.161 138.124
Qc [kl/kg] 169.933 168.734 167.675
COoP 3.5 4.03 4.67
W [kl/kg] 37.775 33.573 29.551
Pressure Ratio 6.193 5.063 4.176
(2) Data measuring_Variable Condensing Temp
Table 4-4. Data measurement
Data point Tablel Table2 Table3 Remark
Evaporation Temp -15T -15T -15T
Condensing Temp 40 C 30 C 20 C
Isentropic efficiency 1 1 1
Qe [kl/kg] 132.157 146.855 161.083
Qc [kl/kg] 169.933 178.744 186.662
COP 3.5 4.61 6.30
W [kl/kg] 37.775 31.889 25.578
Pressure Ratio 6.193 4.692 3.483
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(3) Drawing solution P-h diagram
1) Drawing solution about No.1 on Table 4-3.

000
4000 {4

.00

20.00

; ; gt 1]
e A gy MR 77 A,
Sy I i T fi

Fig. 4-3. Solution about No.1 on Table 4-3

2) Drawing solution about No.1 on Table 4-4.

i " . |

RN o 3 Wi 10 B SN Yoo TR Wl a1 oF P Foed o o
i:;: Eﬂﬂu;;m i L L .-’_ e =N ;ﬁﬂ
= T

10,00 & / e

5 -eﬁf%i Fits -

i s ”'? I
0 i -

o aill, i " A I

10,00 . ._.-"L-I*u‘ f' : E’ ‘ _.|" _'T =Y B

300 VT T o 1 e T oon
F i

1] 3 - J =t e Y
133 AATT TGI8
3.00 1 748 ‘::" i ; .,;i',.- /i :
= Pz ;5 1/
i -*-I A7 —FET
1.004 .: - :-j,—nf_l-_’ o fié
gﬁ o _l__.- ' ._.-H*" _..i:-:" = _._:ﬂHJF g
) Zi T
e T [17) #un =

L
40 160 |u:.ou:zl:|:Anm:mm;m;wmssnmunuumamﬁmnnmm‘
Fig. 4-4. Solution about No.1 on Table 4-4

3) Note a performance test result



Table 4-5. Note a performance test result

Refrigerating condensation Work by
Oper Station |Compression Ratio Effect Capacity COP Compressor

KJ/kg Kcal/kg Kl/kg Kcal/kg Kcal/kg
Tablel
Table2
Table3
Table4
Table5

3) Drawing each P-h diagram as each refrigerant

(1) Condition

1) Evaporating temperature : -15C

2) Condensing temperature : 30C

3) Temperature at inlet of compressor: —-15C (Dry gas)

4) Temperature at inlet of expansion valve: -25C (sub-cooling temp. 5C)

(2) Formula

1) Refrigeration ability (Qe) = h, — he
2) Compressor work (W) = hy, — h,
3) Condensing load (Qc) = hy — he = Qe + W
4) Coefficient of performance (COP) = Qe/W
5) Compression Ratio (Pr) = Py/P;
(3) Comparing each Coefficient of performance as each refrigerant
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Table 4-6. Comparing each Coefficient of performance as each refrigerant

Refrigerant Qe Qc COP AW Pr
R-11 (CCI3F, Trichlorofluoromethane) 159.749 190.663 5.17 30914 6.191
R-113 (CCI2FCCIF2, Trichlorotrifluoroethane) 129.450 154.908 5.08 25.457 8.005
R-114 (CCIF2CCIF2, Dichlorotetrafluoroethane) 103.463 124.941 4.82 21.478 5.372
R-12 (CCI2F2, Dichlorodifluoromethane) 121.284 146.024 4.90 24.740 4.079
R-123 (CHCI2CF3, Dichlorotrifluoroethane) 147.310 176.082 5.12 28.772 6.885
R-1270 (CH3CH=CH2, Propene (propylene)) 300.752 363.752 4.77 63.001 3.588
R-134a (CH2FCF3,1,1,1,2-tetrafluoroethane) 154.023 185.913 4.83 31.889 4.692
R-152a (CH3CHF2,1,1-difluoroethane) 254.328 | 304.795 5.04 50.467 4.530
R-170 (CH3CH3, Ethane) 198.987 | 258.244 3.36 59.257 2.883
R-21 (CHCI2F, Dichlorofluoromethane) 198.987 258.244 3.36 59.257 2.883
R-22 (CHCIF2, Chlorodifluoromethane) 169.243 | 204.180 | 4.84 34.937 4.031
R-290 (CH3CH2CHS3, Propane) 293.156 | 354359 | 4.79 61.203 3.717
R-401A, R22/152a/124 (53/13/34), R401A 173.946 | 209.582 | 4.88 35.635 4.597
R-401B, R22/152a/124 (61/11/28), R401B 174.475 | 210.351 4.86 35.876 4.527
R-401C, R22/152a/124 (33/15/52), R401C 167.261 201.184 | 4.93 33.923 4.742
R-402A, R125/290/22 (60/2/38), R402A 121.226 147912 | 4.54 | 26.686 3.881
R-402B, R125/290/22 (38/2/60), R402B 139.268 169.072 | 4.67 | 29.804 3.930
R-404A, R125/143a/134a (44/52/4), R404A 122.321 149.700 | 4.47 | 27.379 3.895
R-406A, R22/142b/600a (55/41/4), R406A 197.305 | 234.413 5.32 37.108 4.632
R-407A, R32/125/134a (20/40/40), R407A 160.990 195.456 | 4.67 34.466 4.390
R-407B, R-32/125/134a (10/70/20) 126.736 154.856 | 4.51 28.119 4.198
R-407C, R-32/125/134a (23/25/52) 175.779 | 212.765 4.75 36.987 4.468
R-408A, R22/143a/125 (47/46/7) 155.205 195.115 3.89 39.909 3.957
R-409A, R22/124/142b (60/25/15) 169.267 | 210.536 | 4.10 | 41.269 4.601
R-410A, R32/125 (50/50) 176.684 | 214942 | 4.62 38.259 3.862
R-410B, R32/125 (45/55) 168.311 204.736 | 4.62 36.426 3.908
R-500, R12/152a (73.8/26.2) 147.010 177.105 4.88 30.095 4.105
R-502, R-22/115 (48.8/51.2) 110.620 134.616 | 4.61 23.996 3.784
R-507, R-125/143a (50/50) 125.721 152.951 4.62 | 27.229 3.852
R-600 (CH3CH2CH2CH3, Butane) 301.166 | 361.834 | 4.96 60.667 4.977
R-600a (CH(CH3)3, 2-methyl propane (isobutane)) 277.180 333.691 4.90 56.511 4.560
R-717 (NH3, Ammonia) 1127.528 | 1358.669 | 4.88 | 231.141 | 4.940
R-718 (H20, Water) 2369.155 | 2959.889 | 4.01 | 590.734 | 25.687
R-744 (C02, Carbon dioxide) 161.693 | 210.777 3.29 | 49.084 3.143
RC318 (C4F8, Octafluorocyclobutane) 43.696 60.481 2.60 16.785 5.386
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Chapter 5. Notice and Guarantee

1. Mechanical trouble and measures

1-1. When the Power lamp does not connect
(1) If the power lamp do not work when the N.F.B turn on. Please check inserts a power cord in the
reverse side of N.F.B or installation in power input.

Check the AC LAMP is turn on Installed the N.F.B on reverse side of control

panel
D Check the power cord is put in on

reverse side.
(2 Check the power cord is plug in.

1-2. When the temperature module is power off
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% If temperature module power is OFF like above

Reverse side of temp module panel

Installing the N.F.B on back side of control panel
(O Check the power cord is put in on reverse side.
@ Check extension connected the power cord through extension cable.

1-3. When trouble of the other parts
(1) Contact us when Operation of other parts is strange or out of work. Then we will handle rapidly.

2. Caution Notice on operation

2-1. Power Supply
(1) Main power of this equipment is use a single phase AC 220V.
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(2) After equipment action order turns on N.F.B and watches circuit diagram and finishes wiring by
RCA cable in proposition that power cord was counted, DC toggle switch does on.

(3) Use RCA cable and power supply at equipment operate secures because use DC 24V, but should
observe to +, - mixing use of monad as operating power is DC.

(4) Also, base and control panel of equipment is all aluminum quality of the material when interlink red
+ terminal, should take care not to reach in aluminum base.

2-2. Machine Equipment

(1) When using a charging nipple installed at low pressure and high pressure side of, notice refrigerant
not to leak.

(2) Use after making sure how to use well exactly operating a manual expansion valve .

(3) When going out of factory, super heating and sub cooling are set up 5+2°C, but as your continue
using the setting value will be changed.

(4) Notice fragile arcrylic duct of evaporator for visual inside. Be careful not to break it.

(5) If you separate any component of product by yourself, the system gets damage and you never get
A/S from us.

2-3. Data Acquisition device and Software

(1) After set up circuit of electric panel on the main equipment, connect Data Acquisition device and
computer. Check if the cable is connected correct, turn on the switch on panel.(* Please follow step
by step as manual book.)

2-4. Else

(1) After reading the manual book, operate the system.
(2) If you have any question, call us.

Chapter 6. Certificate of Patent

1. Heat pump refrigeration apparatus (Patent)
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2. Equipment for measuring automatically refrigerator performance (Patent)
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8l 0] 1 3] (TiTLE OF THE INVENTION)
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E-5] @ A} (PATENTEE)
KTENG Company LTD( 141111-Q#skskxx )
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(PATENT NUMBER)

¥ W A} (NVENTOR)
Kim, Chul Su
122-701 Jangan town Kunyoung Apt., Bundang-dong Bundang-gu,
eongnam-si, Gyeonggi—do, Korea

Park, Eui Sun
201, 668-2, Daerim Sam—dong Yeongdeungpo-gu, Seoul Korea
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3. Monitoring system using equipment for measuring automatically refrigerator performance
(Patent)
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Seongnam-si, Gyeonggi-do, Korea
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Kim, Chul Su
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Park, Eui Sun
201, 668-2, Daerim Sam—dong Yeongdeungpo-gu, Seoul Korea
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4. Refrigeration electronic training kit using programmable logic controller (Patent)

CERTIFICATE OF PATENT
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Seo, Dae Suk
421-203, Daelim Apt., 1281, Gireum I-dong Seongbuk-gu, Seoul

Ko, Tae Ho
123-201, Grangvill Apt., Wolgye Sam-dong Nowon-gu, Seoul Kore
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Kim, Chul Su
122-701 Jangan town Kunyoung Apt., Bundang-dong Bundang-gu, S
eongnam-si, Gyeonggi—do, Korea

O Warrantee and A/S application sheet
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Product Warrantee Certification

Fill out this sheet, and send by Fax or E-mail..

MODEL
WARRENTEE

1 YEAR
TERM
PURCHASING

(M/D/Y)
DATE

SCHOOL
ORGANIZATION

DEPARTMENT

TEL : +81-31-749-5373 | FAX : +81-31-749-5376 | kteng@kteng.com | http://www.kteng.com

HEAD OFFICE : 601 postechno B/D, 234-1 sangdeawon-dong jungwon-gu, seongnam-si,
gyeonggi-do, KOREA 462-120

Factory : 133-1 Shinhyen-ri opo-eup, gwangju-si, geonggi-do, KOREA 464-895
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Regrigeration & Air conditioning, Renewable enerqy 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-70001SG
KTE-1000B0O 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-S000AU 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.
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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

Educational lab equipment training programs
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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

s 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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