Quick guide

KL-F series Battery Moniter (Shunt sampling)

Please read the quick guide and user manual carefully before using the product.
This guide introduces the necessary knowledge and basic operations to start
using this product. For detailed instructions, please refer to the "User Manual"

(electronic version).

Download the Android APK directly from our website: https://www.joy-it.net/products/JT-KL110F

I Appearance introduction

1.Description
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Figure 1-1-1 Schematic diagram of KL-F series measurement module

Table 1-1-1 KL-F series measurement module instructions

m Instruction No. Instruction
. . Display reserved
1 Indicator light 5 interface
> 2-wire, 3-wire power 6 Relay output control
supply selector switch interface
3 Power supply interface 7 Sampler interface



https://www.joy-it.net/products/JT-KL110F

485 communication External temperature
connection interface measurement interface

(1) Indicator light

Indicating the working status, and the indicator light flashes slowly to indicate that
the power supply is normal and normal measurement is in progress.

(2) 2-wire, 3-wire power supply selector switch
External power supply or self-powered supply can be selected through the
toggle switch. Turn the switch to 2W, suitable for self-power supply, and the voltage
measurement range is 10-120V. Turn the switch to 3W, suitable for external power
supply, the external power supply voltage range is 10-80V, and the voltage
measurement range is 0-120V.

(3) Power supply interface
There are three power supply interfaces, battery positive interface: Vsns,
external power supply positive interface: VEXT, external power supply negative
interface: GND.

(4) 485 communication connection interface
It is used to connect the supervisor computer interface, and also can connect to
another measurement module through this interface to realize multi-meter
communication. The internal order from left to right is: B, A, GND, NC.

(5) Display reserved interface
(if vou need display module.please purchase separately)
Connect with the display module. When the measurement module has power
supply, the communication interface is live. The internal order from left to right is: B,
A, GND, +5V.

(6) Relay output control interface
The relay output control interface can be used with relays. The internal
sequence from left to right is: GND, OUT, VEXT.

(7) Sampler interface

Connect with sampler to detect current. The internal sequence from left to
right is: VCC, GND, ISNS+, ISNS-.

(8) External temperature measurement interface

Connect with temperature sensor to measure external temperature. The internal
sequence from left to right is: TSNS, GND.




Figure 1-1-2 Schematic diagram of KL-F series sampler (100A sampler as an example)
Table 1-1-2 KL-F series sampler instructions (100A sampler as an example)

No. Instruction No. Instruction

The negative terminal
of the battery is

1 connected to the 2 Sampler interface

screw with the BATT-

mark

2.APP interface description

11:360 Q@ %30t 45l Sl @2
1 KL110F Disconnect 11
2 MAIN
3 ©) Addr:P0T  onnected BTG076 12
4 Voltage Current
b jjf’\ 2 N f)' 20
y ~
5 12,01V, : 13
Remain Ah A
6 13.048Ah : 14
7 55% ! E!((;%Lrjgtpxuon 15
‘ 000.00KW- h
8 Soon 16
- © ® O
10 Temper Battery Left/M 17
20 OC 04:30 O OOO
Figure 1-2-1 KL-F series APP interface
Table 1-2-1 KL-F series APP interface instructions
No. Instruction No. Instruction



1 Product model 10 Battery life
2 Interface title bar 11 Connect th.e Bluetooth
switch

3 Device ID 12 Control state

4 Communication 13 Measured current value
address

5 Measured voltage 14 power

value

6 SR remalnlng 15 Power consumption
capacity

7 Battery capacity 16 Clear data

percentage

8 A bgttery 17 Cumulative capacity
capacity

9 Ambient temperature

|1 Basic operation of the meter

1.Android Mobile App Quick Guide
(1) APP download

Download the Android APK directly from our website:
https://www.joy-it.net/products/JT-KL110F

(2) Mobile APP Software Installation and Device Connection
This software only supports use on Android 9.0 and above systems. Using the
software requires allowing "KL" to access location information and to find and connect
to nearby devices. (Due to Android system restrictions, please turn on the phone's
built-in GPS positioning first to search and connect to the Bluetooth model in the
mobile APP. Note: This APP does not have a positioning function.)
Mobile APP Software Installation and Device Connection:
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(4) App interface display
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Figure 2-1-12 Main Figure 2-1-13 System
interface Settings

(5) App operating instructions

A. Main interface operation
Click the title of the main interface to enter the main interface of the APP.

Figure 2-1-14 About us

a. Output state control switch

Click the "output state control switch" to control the output state, and different
states will be displayed under different protection states, as shown in Figure 2-1-15,
the output state is off, and Figure 2-1-16 over voltage protection state.

b. Voltage fine adjustment

Click the voltage value, the "Input:Voltage Calibration" pop-up box will pop up,
enter the corresponding value for fine-tuning, the default voltage calibration is 100. As
shown in Figure 2-1-17 below

c. Current fine adjustment

Click the value of the current, the "Input:Current calibration" pop-up box will pop
out, enter the corresponding value for fine-tuning, the default current calibration is 100.
As shown in Figure 2-1-18current calibration.

d. Voltage range

Click on the voltage dial to pop up the pop-up box "input voltage range", enter the
corresponding value, you can adjust the scale range of the voltage dial, as shown in
Figure 2-1-19 Voltage scale range.

e. Current scale maximum value
Click the current dial to pop out the pop-up box "Enter the maximum current

5



value", enter the correct value, you can adjust the maximum scale value of the current
dial, as shown in Figure 2-1-20 Current scale maximum value.

f. Clear data

Click the Clear data button, and the "Clear Accumulated Data" pop-up box will
pop out. After clicking OK, reset the time, power consumption, and accumulated
capacity, as shown in Figure 2-1-21.

g. Percentage of remaining capacity

Click the battery icon, the "Input:Remaining capacity percentage" pop-up box will
pop out, enter the corresponding value, click OK to complete the modification, as
shown in Figure 2-1-22 remaining capacity percentage.

After using or replacing the battery for the first time, the capacity value displayed
by the volt-ampere meter is not the actual value of the battery, and capacity setting is
required.

h. Preset battery capacity

Click the setting button to the right of the preset battery capacity, the "Input:Preset
battery AH value" pop-up box will pop out, enter the corresponding value, click OK to
complete the modification, as shown in Figure 2-1-23 to preset the battery capacity.

Before first use, you need to correctly set the battery's effective capacity and
current remaining power percentage. If the effective capacity of the battery is unknown
or the current remaining capacity is not known, follow the following steps to detect it:

@ Fully charge the battery pack,

@ Enterthe preset battery capacity setting in the system settings. For example,
the rated battery capacity is 150AH, and we set 150AH to the preset battery capacity;
(you can check the rated capacity on the battery nameplate, or consult the battery
manufacturer);

@ Set the remaining capacity percentage to 100%, and then discharge the
battery pack;

@ After discharging, check the remaining capacity value displayed on the
display to be 10AH. The preset capacity value 150 minus the remaining capacity 10
= the actual capacity of the battery is 140, which means that the battery has currently
discharged a total of 140AH and cannot be discharged. In this way, we actually
discharge the battery Set the capacity of 140AH to the preset battery capacity and set
the capacity percentage to 0%. This way the entire battery is set up.

i. Fine adjustment of ambient temperature

Click on the ambient temperature, the "Input: Temperature calibration" pop-up box
will pop out, enter the corresponding value for fine-tuning, the default temperature
calibration is 100. The ambient temperature is shown in Figure 2-1-24 below.

j-  Ambient temperature unit switching

Click the ambient temperature value to pop up the pop-up "Temperature Unit",
select Celsius or Fahrenheit, the default is Celsius. Figure 2-1-25 Temperature unit as
shown below.
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B. System setting interface operation
Click on the system settings, the APP enters the system settings interface.

a. Protection function
Click the protection function button to enter the protection function interface. The

protection function needs to be installed with a relay. If no relay is installed, please
adjust the protection setting parameters to 0. The default O is to close the protection
function. As shown in Figure 3-1-26 below.

@ Over-voltage protection
Click the OVP over voltage protection button, the "Input:Over voltage protection”
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pop-up box will pop out, enter the corresponding value, and click OK to complete the
modification, as shown in Figure 2-1-27 below.

When the value is 0.00V, the protection function will not be activated. If the value
is greater than 0.00V, the protection will be activated. If the current voltage is greater
than the set over-voltage protection value, OVP will be displayed on the upper right
of the APP main interface, which is in the protection state.

It is necessary to purchase a relay to realize the protection function, and
the relay can be installed in the circuit to protect the circuit from being
disconnected.

@ Under voltage protection

Click the LVP under voltage protection button, the "Input:Under voltage
protection" pop-up box will pop out, enter the corresponding value, click OK to
complete the modification, as shown in Figure 2-1-28 below.

When the value is 0.00V, the protection function will not be activated. If the value
is greater than 0.00V, the protection will be activated. If the current voltage is less than
the set low voltage protection value, the upper right of the APP main interface will
display LVP, which is in the protection state.

It is necessary to purchase a relay to realize the protection function, and
the relay can be installed in the circuit to protect the circuit from being
disconnected.

@ Discharge overcurrent protection

Click the OCP Negative Overcurrent Protection button to pop out the “Input
Discharge Overcurrent Protection” pop-up box, enter the corresponding value and
click OK to complete the modification, as shown in Figure 2-1-29 below.

When the value is 0.00A, the protection function will not be activated. If the value
is greater than 0.00A, the protection function will be activated. If the current discharge
current is greater than the set discharge overcurrent protection value, OCP will be
displayed on the upper right of the main interface of the APP, which is in the protection
state.

It is necessary to purchase a relay to realize the protection function, and
the relay can be installed in the circuit to protect the circuit from being
disconnected.

@ Over temperature protection

Click the OTP over temperature protection button, the "Input:External over
temperature protection" pop-up box will pop out, enter the corresponding value, and
click OK to complete the modification, as shown in Figure 2-1-30 below.

When the value is 0°C, the protection function will not be activated, if the value is
greater than 0°C, the protection will be activated. If the current ambient temperature
exceeds the set over-temperature protection value, the OTP will be displayed on the
upper right of the main interface of the APP, which is in the protection state.

It is necessary to purchase a relay to realize the protection function, and
the relay can be installed in the circuit to protect the circuit from being
disconnected.



® Over-current protection

Click the OCP over current protection button, the "Input:Positive over current
protection" pop-up box will pop out, enter the corresponding value, and click OK to
complete the modification, as shown in Figure 2-1-31 below.

When the value is 0.00A, the protection function will not be activated. If the value
is greater than 0.00A, the protection will be activated. If the current discharge current
is greater than the set discharge over-current protection value,OCP will be displayed
on the upper right of the APP main interface, which is in the protection state.

It is necessary to purchase a relay to realize the protection function, and
the relay can be installed in the circuit to protect the circuit from being
disconnected.

@ Over power protection

Click the OPP over-power protection button, the "Input:Over power protection”
pop-up box will pop out, enter the corresponding value, and click OK to complete the
modification, as shown in Figure 2-1-32 below.

When the value is 0.00W, the protection function will not be activated, if the value
is greater than 00.00W, the protection will be activated. If the current power is greater
than the set over power protection value, OPP will be displayed on the upper right of
the APP main interface, and it is in the protection state.

It is necessary to purchase a relay to realize the protection function, and
the relay can be installed in the circuit to protect the circuit from being
disconnected.

@ Low temperature protection

Click on the low temperature protection to pop up the "low temperature protection
pop-up" pop-up box, you can choose to turn on or off the low temperature protection,
click on the open pop-up box "input low temperature protection (-20-20) °C", enter the
corresponding value and click OK to complete the modification. The low temperature
protection function is not activated by default. When we set the low temperature
protection value to 0 °C, if the value is less than 0 °C, the protection will be activated,
and the upper right of the APP main interface will display LTP, which is in the protection
state. As shown in Figure 2-1-33 and Figure 2-1-34below.

Protection recovery time

Click the protection recovery time button to pop out the "Enter protection recovery
time" pop-up box, enter the corresponding value and click OK to complete the
modification, as shown in Figure 2-1-35 below.

@ Delay protection time

Click the delay time button to pop out the "Input delay time" pop-up box, enter the
corresponding value and click OK to complete the modification, as shown in Figure 2-
1-36 below.

b. Relay mode
Click the relay type button, the "Relay mode" pop-up box will pop out, select the
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relay type relative to the actual one, as shown in Figure 2-1-37 below.
When using this function, you need to select normally open or normally closed
according to the type of relay connected during actual wiring.

c. Low volume reminder

Click the low-capacity reminder to pop up the pop-up box "Enter low-capacity
reminder", enter the corresponding capacity percentage and click OK to complete the
modification. When the KG-F mobile phone APP is connected to the instrument's
Bluetooth, of course, when the battery capacity percentage is lower than the set value,
it will be displayed in the A low-capacity reminder is displayed in the status bar of the
mobile phone, as shown in Figure 2-1-38 below.

d. Setthe address

Click the Set Address button to pop out the "Enter Set Address" pop-up box, enter
the corresponding value and click Confirm to complete the modification of the
communication address, as shown in Figure 2-1-39 below.
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3.Wiring methods

(1) Self-powered wiring method

If the voltage range of the battery under test is between 10-120V during normal
operation, self-powered wiring can be used. First, turn the power selection interface
switch to "2W". When wiring, connect the positive terminal of the battery to the power
interface "Vsns". This line does not need to be particularly thick. 13-16AWG wire is
fine. Pay attention to the positive and negative poles of the battery, do not connect the
wrong or reverse connection.

The negative pole of the battery is connected to the screw with the battery "BATT-
" logo printed on the sampler, and the negative pole of the charger and the negative
pole of the load are connected to another screw of the sampler. It is better to use a
copper nose to connect it firmly. When charging, the current direction symbol of the
APP color is red, and the remaining capacity value increases. When discharging, the
color of the current direction symbol is sky blue, and the remaining capacity value
decreases.

Switch to 2W

Figure 2-3-1 Self-powered wiring diagram

(2) External power supply wiring method

The measuring voltage range of the external power supply is 0-120V. First, set
the power selection interface switch to "3W", connect the positive pole of the external
power supply to the power interface "VEXT", and connect the negative pole of the
external power supply to "GND". When wiring, connect the positive pole of the battery
to the measurement interface "Vsns" in the power interface. Note that the positive and
negative poles of the battery and the external power supply should not be connected
incorrectly or reversed.

The negative pole of the battery is connected to the screw printed "BATT-"on the
Shunt, and the negative pole of the charger and the negative pole of the load are
connected to the other screw of the Shunt together. It is better to use copper nose to
connect firmly. When charging, the current color on the mobile phone APP is green,
and the remaining capacity value increases. When discharging, the current color is
sky blue, and the remaining capacity value decreases.
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Figure 2-3-2 External power supply wiring diagram

(3) External power supply wiring method (relay control)

The working power of the relay is provided by an external power supply. If the
relay is connected, an external power supply with the same working voltage as the
relay should be provided. Connect the control ports of the relay to the "OUT" and
"VEXT" of the measurement module Output Control, connect the positive pole of the
external power supply to the "VEXT" of the Output Control, and the negative pole of
the external power supply to the "GND". Note that the positive and negative poles of
the battery and the external power supply should not be connected wrongly or
reversed.

If you want to control the charging or discharging, you should connect the wiring
according to the wiring diagram of external power supply relay in figure 2-3-3. When
the relay is closed, the indicator light will be on, and when it is disconnected, it will be
off as a prompt.

The negative pole of the battery is connected to the screw printed "BATT-" on
the Shunt. The negative pole of the charger and the negative pole of the load are
connected to the other screw of the sampler. It is better to use a copper nose to
connect it firmly. When charging, the current color on the mobile phone APP is green,
and the remaining capacity value increases. When discharging, the current color is
sky blue, and the remaining capacity value decreases.

(The external power supply voltage is subject to the working voltage of the relay;

for example, 12V or 24V.)

T
Relay

External
DC

Figure 2-3-3 External power supply wiring diagram (Relay control)
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4.Communication protocol control

For detailed communication protocol, please visit our product website.

The command line is used as the control command, and the communication rate
is 115200. The PC sends out the command, the meter parses and executes it, and
then returns the result to the PC. The different commands are described below.

The sending data format is as follows:

Start bit Function code Function No. Connector Address symbol Spacer
W,R 00~99 = 1-99
Checksums Spacer Data field Spacer Terminator
1-255 \ See instructions ’ <CR><LF>
Explain:

(1) Function code: "W" is the write instruction used to set various parameters, and "R"
is the parameter used by the read instruction to return to the machine.

(2) Function No.: different values represent different parameter settings.

(3) Address symbol: address range is 1-99, 0 is broadcast address.

(4) Checksum: the value of the sum is obtained by adding 1 to the remainder of 255
after the sum of all the numbers after the check sum. If the sum of the check is taken
as 0, it means that it is not verified.

(5) Data field: the data field is equivalent to the number of operations of the command.
For example: W20=12162000, the instruction operands are 2000, which means that
the over voltage protection is set to 20.00V.

(6) Terminator: Each instruction ends with a carriage return + line feed, and <CR>
represents the carriage return in the ASCIlI character table (hexadecimal
representation is 0x0d). <LF> is the newline character in the ASCII character table (in
hexadecimal notation is 0x0a). The above two methods indicate carriage return and
line feed.
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Interface text and abbreviations

Disconnect

Full names Abbreviation

Disconnect
Search Search
Main interface MAIN
System settings SETTING
About us ABOUTUS
Voltage Voltage
Current Current
Voltage calibration Voltage Cal.
Current calibration Current Cal.
Maximum current MAX Current
Remaining AH. value AH.Rmn.
Discharge DIS
Charge CHG
Power Power
Energy used Electricity
Clear accumulated data Clear data
Preset battery AH. value AH.Preset:
Percentage of remaining capacity AH.Remaining:
Set up Setting
Ambient temperature Ext.Temp
Battery left BatLeft
Elapsed AH value AH.Elp.
Over-voltage protection OVP
Under-voltage protection LVP
Over temperature protection OoTP
Forward over-current protection OoCP
Negative over-current protection NCP
Relay Mode Relay Mode

Current ratio

Current Ratio

Firmware upgrade

Firmware Upgrade

Set address

Address




