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I. Description 

Sealant Lab Melter is used for heating hot-applied asphalt-based sealants, so that it may be 
accurately tested for compliance to various specifications. Hot-applied asphalt-based sealants are 
used in the pavement preservation industry as crack and joint sealants; in addition, it can also be 
used to heat pavement waterproofing membranes, as well as asphaltic roofing materials.  

Features 

 Equipped with two detachable melting cans, it is more convenient to feed and take material, and 
easier to clean. 

 Equipped with heat transfer oil agitator mechanism, heating temperature is more even. 

 Temperature control adopts PID self-tuning, making temperature control more accurate. 

 The stirring device can be manually lifted without disassembly, which is more convenient to use 
and reduces the temperature loss of the melting can. 

II. Technical specifications 

Heating Power  220V,3kW 

Power of stirring 220V/50Hz, 180W 

Heat transfer oil High flash point oil, in excess of 315°C 

Heat transfer oil temperature 
Thermostatically controlled; can be heated up to a maximum of 288℃, 

and maintained within a tolerance of ±3℃ 

Heat transfer oil vat capacity 30L 

Melting can capacity 1.4Lx2 

Stirrer paddle size(mm) 97*140   

Stirring rate 30±5 rpm/min 

Weight (including packing) 103kg 

Dimension (mm) 1070*350*750 
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III. Structure chart

Figure 1 

1. Heating start button

2. Mixing start button

3. Heating stop button

4. Mixing stop button

5. Temperature control instrument

6. Stirrer paddle

7. Heat transfer oil stirrer paddle

8. Sample can clamp

9. Sample can

10. Sample can cover

11. Pin shaft

12. Heater

13. Oil filling opening
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IV. Operating instruction 

Safety Precautions 

 Tianpeng assumes no liability for an accident or injury incurred through improper use of the 
machine. 

 Read this manual thoroughly before operating the machine and make sure an operator fully 
knows how to operate the machine before using the machine. 

 Obey the CAUTION and WARNING signs posted on the machine. 

 The high operating temperatures of this machine and the sealant it contains requires that 
protective clothing, gloves, hard-soled shoes, and safety glasses or a face shield be worn at all 
times by operators of the machine. 

 Avoid bodily contact with hot sealant material or heat transfer oil. Serious burns may result. 

 Keep hands, feet, and clothing away from all moving parts.  

 Stop mixer when adding sealant sample to sample can. 

 Always keep a fire extinguisher near the unit. Maintain extinguisher properly and be familiar with 
its use, Precaution is the best insurance against accidents. 

Use 

 Kindly remind: Wear protective clothing, gloves, hard-soled shoes, and safety glasses or a 
face shield to avoid burn. 

 Filling the heat transfer oil 

For the first time use, 25L of heat transfer oil should be added through the oil filling opening (FIG. 1). 
Do not use any padding when the bolt of oil filling opening is tightened, so that the pressure inside 
and outside the vat can be consistent. (FIG.2) Before filling, make sure the drain valve on the 
downside of the oil vat is in the closed position. (See figure 3) and the machine power supply is 
switched off. 
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Figure 2 

 
Figure 3 

 Installing Sample Cans 

First, lift the stirring paddle, then fix it with a pin shaft, and place the sample can in the heating 
position with a clamp. (See Figure 4) 

 
Figure 4 
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 Kindly remind 

The notched part of the can needs to line up with the raised part on the oil vat, as shown in 
Figure 5. 

 
Figure 5 

 Heating 

The machine uses PT100 temperature sensor to collect temperature, and the heater power is 3kW. 
Click the heating start button, and then the Temperature Control Instrument is powered on. Set the 
target temperature according to “partⅤTemperature control instrument guide in page 8”.If the 
actual temperature is different from the set temperature, adjust it according to “partⅤTemperature 
control instrument guide in page 8”. Click the heating stop button to turn off the heating system 
when heating is not needed.   

 Stirring 

This machine drives the stirring paddle with a motor-gear reducer-chain transmission mechanism. 
Switch on the mixing start button, the mixing work starts and the agitator speed is about 30±5 
rpm/min.   

 Testing procedure 

1) Heat the oil bath to approximately 8 to 10°C above the maximum heating temperature of the 
material to be tested. 
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2) Sample material addition, after heating to the set temperature, open the cover of the sample 
can and add the prepared sample into the can (the sample can must be clean and free of other 
impurities and other sample residues before use). 

Solid Materials —Add four 50 ± 10 g portions of the sealant or filler into the melting can and, 
with the agitator running, bring the material to a pouring consistency not to exceed the 
manufacturer’s maximum heating temperature. Add the remaining segments at the rate of one 
50 g segment/min, stopping the agitator (for not more than 10 s) while making the addition. If 
the sample size required by the respective material specification is too large to be melted in one 
can, additional vertical samples must be obtained and melted to meet the correct sample size. 
All of the 50 g segments from one vertical section must be placed in the same can and melted 
as part of the test. Keep the can(s) covered at all times and the agitator running, except when 
adding segments of sealant or filler. 

Liquid Materials—Immediately after stirring, add the entire sample portion at one time. If the 
sample size required by the respective material specification is too large to be melted in one can, 
an additional can shall be used. Begin mechanical stirring immediately after the sealant is added 
to the pot(s).  

3) After the solid segments or liquid is added to the Melter, regulate the oil bath temperature to 
bring the sample to the temperature specified in the respective material specification within one 
h from the time the first portion of the material was added to the Melter. Then, if required, 
continue heating for the time and at the temperature required in the respective material 
specification. 

4) Temperature monitoring 

 When material is to be poured immediately upon reaching the specified temperature, check its 
temperature at maximum 15 min intervals using an ASTM 2F or 2C thermometer to ensure 
conformance with specified temperature requirements. Stop the mechanical stirrer when 
measuring temperatures. If material temperatures exceed the maximum heating temperature or 
drop below the minimum application temperature after the pouring temperature has been 
reached, discard the sample and redo the heating. Maintain appropriate records of times and 
temperatures to verify conformance with specification requirements. 

 When prolonged heating is required (see Note 1), the sample temperature shall be monitored at 
intervals not to exceed 30 min to verify conformance to temperature requirements. If material 
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temperatures exceed the maximum heating temperature or drop below the minimum application 
temperature after the pouring temperature has been reached, discard the sample and redo the 
heating. Maintain appropriate records of times and temperatures to verify conformance with 
specification requirements.  

Note 1-- Sometimes prolonged heating is required to verify that the material can meet all the 
requirements of the specification when prolonged heating situations happen in the field. 

5) When the sample reached the desired temperature, stop stirring. Lift and fix the stirring paddle 
with a pin shaft (see Figure 6), and take out the sample cans with a clamp (see Figure 7). 

 
Figure 6 

 
Figure 7 
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V. Temperature control instrument guide 

The temperature control instrument model applied in this machine is BEM 702, the user can set the 
parameters according to the information provided as below.  

This description describes the function and performance of the product as well as the application 
method to give full play to the effect of the product. Please pay attention to the following items when 
using this product: 

 The person who uses this product must have sufficient electrical system knowledge. 

 This product should be read and understood in order to ensure the correct use of the product 
before using this product. 

 Be sure to consider the applicability of this product to the systems, machines and equipment 
used. Please pay attention to and observe the prohibition of this product when using. 

 The examples provided in other technical data such as the manual are only for the user’s 
reference, and do not guarantee a certain action. 

 When the product is used in combination with other products, please confirm whether it is in 
conformity with the relevant specifications and principles. 

(A1) Directory Index 

A1 Directory index B4 Equipment parameter description 

A2 
Use a warning B5 Its sub information 

Matters needing attention C1 Error display function 

A3 Electrical specifications C2 Example diagram of wiring 

A4 Product selection C3 Judgement and maintenance of simple instrument problem 

A5 
Shape size   

Aperture size   

B1 
Operation panel function 

description 
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B2 Menu display   

B3 Manufacturer parameters   

(A2) Notice 

 The controller does not touch the AC power terminal, so as not to be subjected to electric shock. 

 Before sending power, please confirm that the power supply voltage is consistent with the 
controller specification, otherwise the power supply may cause the controller to be damaged. 

 Do not dismantle, refit and repair the product or contact any internal components. 

 If the output relay exceeds the expected service life, the contact melting may occur sometimes 
and burning. 

 Tighten the terminal screws with the torque of 0.74-0. 90N.m, and the loosened screws may lead 
to fire. 

 The instrument to prevent damage or failure, selecting proper fuse power line and 
input/guarantee. Output line to prevent current shock. 

 The fire, explosion, or instrument damage, forbidden in flammable and explosive gas, steam 
emission use of places. 

 This product is strictly inspected before leaving the factory, such as the warranty of the company 
due to the quality problems. In the year, the products sold by the responsible authority 
themselves are not responsible for any other joint liability. Because Damage caused by improper 
disassembly or improper use is not within the scope of warranty. 

Matters needing attention 

 Allow the heat to be distributed, do not fill the space around the product, do not plug the 
ventilation hole of the product. 

 Do not install the controller on high wave interference, corrosive gas, high temperature, high 
humidity, and ice and the spattering of dew, liquid, or oil and gas. 

 There should be enough distance between the controller and the equipment that can produce 
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high frequency and surge. 

 Please confirm the wiring to the terminal for the correct use. 

 Use the product under the rated load and power supply. 

 Do not use paint thinner or similar chemicals to clean products, use standard grade alcohol.  

 Read the information provided in the directory and instructions and ensure that the output unit 
is connected before the connection is controlled. I have understood the information. 

 If the front mask has been stripped or broken, the temperature controller must not be used. 

(A3) Electrical specifications 

Rated voltage 100V-240VAC,50HZ 

Power consumption  ≦5VA 

Work environment 
Ambient temperature: 0℃-50℃  

Relative humidity: 35%-85% RH (no condensation) 

Storage temperature -25℃-65℃ (Avoid freezing or dew) 

Resolving power 1℃, 0.1℃ (Adjustable) 

Connection mode Terminal 

Measurement accuracy ±0.5% FS 

Memory protection Nonvolatile memory 

Installation environment  Installation typeⅡ, pollution grade2 

Relay output Relay contacts AC220V/DC30V,5A 

Logic level output 
ON: DC12V; OFF: DC0.5Vbelow; 

Maximum flow:30mA, load resistance≧1K 

(A4) Product selection 
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（A5）Shape and opening size table  
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Model Panel size 
Shell size 
Long x wide x high 

Aperture size 

BEM102 48x48 45x45x83 46x46 

BEM402 48x96 45x90x83 45x91 

BEM702 72x72 66x66x83 67x67 

BEM902 96x96 90x90x83 91x91 
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（B1）Operation Panel Function Description 

 

（B2）The main menu displays instructions  

Press and hold the SET key for 3 seconds to enter the main menu interface. 

 User parameters 

In the normal state of measurement and control, click the set key to enter the user parameter setting. 
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Press again, then enter the next user parameter setting until all the parameters are set. 

Code Code 
Parameter 
meaning 

Explain Set range 
Default 
value 

Display condition 

 
SV 

Temperatur
e setting  

Temperature setting value SLL-SLH 150℃ 

Manual function 
closure, when the 
manual function is 
opened, display the 
power of control 
percentage 

 
ST 

Set the 
instrument 
running 
time 

When the timing function is 
able to be able to be able 
(ET=1,2,3), this parameter 
exists. See the details of the 
timing section, parameter 
setting the display of the 
decimal point, said. 

0-
9999s/m 

60 
Cod=40 
Ton=1000 
ET! =0 

 Engineer parameters 

When you hold the set key for 3 seconds, you can get into the shape of the engineer’s parameters, 
if you want to quit, then press set key for 1 second, if you want to set the next parameter, then press 
the set key once. The parameters of the engineer are described in the following table. 

Code Code 
Parameter 
meaning 

Explain Set range 
Default 
value 

Display condition 

 AL1 First alarm 
There are 12 modes of 
alarm, which are 
determined by AL1T. 

-1999-9999 30 AL1!=0 

 
AL2 

Second 
alarm 

There are 12 modes of 
alarm, which are 
determined by AL2T. 

-1999-9999 50 AL2! =0 

 
SC 

Display value 
correction 

The=Pb value of the display 
value+internal 
measurement value 

-50-50 0 1 

 P 
Proportional 
band 

If it is 0, a bit control, and 
the, D menu is not displayed 
at this point, but the HY 
menu will be displayed. 

0-9999 30 1 

 
OH 

Lower 
switching 

When the master control is 
a two bit control(P=0) 

0-200 2 P=0 
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difference of 
bit control 

master control switching 
difference, PV<SV-OHL 
absorption. 

 OHH 

Shift 
difference at 
the upper 
side of the 
position 
control 

When the master control is 
a two bit control(P=0) 
master control switching 
difference, PV>SV+OHH 
closes 

0-200 0 P=0 

 I 
Integral time 
constant 

If it is zero, the integral 
control function is cancelled 

0-9999 240 P!=0 

 
D 

Differential 
time 
constant 

If set to zero, cancel the 
differential action 

0-9999 60 P!=0 

 T Control cycle 
The action cycle of the main 
control 

0-100 20 P!=0 

 
PC 

Proportional 
band 
(refrigeration 
side) 

The 1-200% of the 
proportional band 

Heating/ 
cooling  
PID action 

50 Dir=H-C 

 
TC 

Proportional 
cycle cooling 
side 

1-100sec  
(not set to 0) 

Heating/ 
cooling  
PID action 

20 Dir=H-C 

 
db Not feeling 

Temperature input, set 
(heating side) ratio band 
and (refrigeration side) 
proportion band between 
control action do not feel 
band, set negative number 
to overlap 

-1999-9999 0 Dir=H-C 

 
AR Integral limit Use of integral limiting 0-100% 100 P!=0 

 
ATU 

Self-tuning 
switch 

OFF: shut down;  
ON: open the long press SW 
key for 3 seconds to enter 
quickly 

OFF/ON OFF  P!=0 

 
CTH 

Current 
detector 
input 1 

0-9999 A when the value is 
input to 100, the calibration 
point signal is 100A. 

0-100 100 CTon=1 
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ACT 

Heater 
broken line 
alarm 

0-9999A when the 
detection CT end is less 
than ACT, the AL2 alarm 
output 

Alarm value 
reference 
current 
detector 
input value 

0 CTon=1 

 
LCK 

Parameter 
lock 

0: not locking; 
1: lock the user parameters; 
2: lock all the parameters 

0-2 0 1 

（B3）Factory Parameters 

Hold down the setting button and shift key until Code  is displayed. Enter 010 in this state, 
then press the set button to enter the following menu. After setting it, press the set key again and 
return to the Code  state.  

The parameters of this layer are only suitable for use by the instrument engineer or manufacturer, 
and the ordinary users do not use it.  

Code Code Parameter meaning Explain Set range 
Default 
value 

Display 
condition 

 
AL1T 

Selection of the first 
alarm mode 

See the alarm form 0-5, P1-P5 2 1 

 AL2T 
Selection of the 
second alarm mode 

The alarm mode shows that 
there is no AL2 function when the 
function of current alarm is 
opened. 

0-5, P1-P5 2 1 

 AH1 
Switch difference of 
first alarm relay 

Switch difference of alarm relay 0-200 1 1 

 AH2 
Switch difference of 
second alarm relay 

Switch difference of alarm relay 0-200 1 1 

 AH 
Overtemperature 
off deviation 

Turn off the output when 
PV>SP+AH 

0-999 30  

 FP 
Proportional band 
lead 

To reduce or eliminate the 
overshoot of the first heating by 
moving the proportion down FP 
degrees. 

0-100 5 1 

 
SLL 

Minimum set value 
setting 

The minimum set value that the 
user can set 

Full range 0 1 

 SLH 
Maximum set value 
setting 

The maximum set value that the 
user can set 

Full range 1370 1 
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 PL 
Minimum power 
limit 

The minimum output power to 
limit the output of the instrument 

0-30% 0% 1 

 PH 
Maximum power 
limit 

OUT=0 measure the maximum 
output power of the instrument 
after the temperature enters the 
proportional band. Maximum 
output power of OUT=1,2 
instrument 

30-100% 100% 1 

 
DLY 

Minimum time 
interval of main 
control action 
during refrigeration 

Prevent compressor start and 
stop frequently, lead to 
compressor damage or overload 
protection circuit action 

0-200s 0 1 

 
PSL 

The display value of 
linear input zero 
position 

Only when the input is a linear 
signal (voltage, current, etc.) It is 
used to this parameter 

-1999-
9999 

0 1 

 
PSH 

The display value of 
linear input full 
degree 

Only when the input is a linear 
signal (voltage, current, etc.) It is 
used to this parameter 

-1999-
9999 

1370 1 

 dp 

PT100, CU50 the 
position of the 
decimal point at 
linear input 

The decimal point is invalid only 
for the linear input (5V,5V) to the 
thermocouple and the thermal 
resistance signal 

0-3 0 1 

 
DF Filter coefficient 

The larger the SL6 shows, the 
filtering effect is good and the 
display is stable. 

0---250 200  

 
TSL 

Adjust the transfer 
output zero position  

When the measured value is less 
than TSL, the output output 
enters this state according to this 
value, and the output output is 
only related to the TSL. 

0-9999 00 1 

 
TSH 

Adjust the output 
fullness of the 
output 

When the measured value is 
more than TSL, the output output 
enters this state according to this 
value, and the output output is 
only related to the TSL.  

0-9999 400 1 

 Addr Postal address 
Instrument communication 
address 

1-250 1 Con=100 

 bps Baud rate 
Setting up the communication 
rate, the baud rate. 

300-38400 19200 Con=100 
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ET 

Timing function 
permit 

0: No time 
1: Master control output timing 
when ALT reaches the time 
temperature. After the time of 
time, the control output is closed; 
and the operation is waiting; the 
4 decimal points of the SP digital 
tube flicker in half a second, 
indicating the end of the timing, 
and closing the output. Need; 
and press BL to open AL2 after 
2.Single time When ALT reaches 
the time temperature, start time, 
after the end of the time, do not 
close the control output, only play 
the role of reminding, according 
to the BL set to open AL2. AL2 
stops the time after 
3. The time of the time. When ALT 
reaches the time temperature, it 
starts time, after the end of the 
time, the control output is not 
closed, only the reminding 
function is played, and the AL2 is 
opened according to the BL 
setting. After the end of the AL2 
time, the ALT is time and circulate 
after it reaches the temperature. 
4. Timing startup, after the delay 
ST time, the master control 
begins to output. 

0,1,2,3,4 0 Ton=1000 

 TIE Timed time unit 0: seconds 1: points 0,1 0 Ton=1000 

 ALT 

The lower deviation 
temperature 
triggered by a timing 
timer 

When the temperature reaches 
the SP-ALT value at ET=1,2,3, the 
meter starts to countdown. If the 
value of ALT is larger, the meter 
can start to countdown as soon 
as it is on the power. 

0-9999℃ 1℃ Ton=1000 

 
BL 

After the timing is 
completed, the time 

0: After the completion of the 
timer, the second alarm relay is 

0-250s 5s Ton=1000 
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of the second alarm 
relay suck in  

not sucking. 250: after the 
completion of the timer, the 
second alarm relay often suck 
together;  
1-249: after the completion of 
the timer, the timing time of the 
timing alarm relay is (seconds) 

Time Description: when the timing function is opened, the timing state can be viewed by shifting and 
reducing the keys. The SV position shows the timing state. When the timing is not started, the setting 
time is displayed, and the unit is timed. The decimal point displays. Is the time course, display the 
countdown, unit of time, the decimal point flashes in half a second, and the end of the timing shows 
0000. In a non-menu state, long press Bit and key, reset the timing state (whether it is at the time or 
the end of the time), when the time reference is taken. When the number is modified, the timing 
state is also reset. When the timing is 2, the time is finished, Start heating.  

（B4）Setting parameter description 

Hold down the setting and shift keys until the Code  is displayed and lost in this state modify 

the cod  =020 state by adding and subtraction keys.  

The parameters of this layer are only suitable for the manufacturer to be out of the house before 
adjusting, please do not use it after leaving the factory. 

Display 
character 

Code Significance Other instructions Range 
Default 
value 

 
SN 

Selection sensor 
input signal 

Different input models need to match different 
the input resistance. 
RE3 represents Wre3-25, 
RE5 represents 5-26. 
5V. represents 0---5V input 
5V represents 1-5V input 

K, J, R, S, B, 
E, N, T, PT, 
CU, O.K, 
0-50, 
0-5V, 1-50 

K  

 Unit Unit selection 
℃:Centigrade; 
℉:Fahrenheit degree 

℃, ℉ ℃ 

 OUT 
Output mode 
choice 

RLY: switch class (relay, 12V pulse voltage 
output, thyristor zero output); 
1-5: (1-5V, 4-20mA control signal output) 
The corresponding output of MPO: (SCR 
phase-shift output) needs the support of the 

RLY, 1-5, 
MPO 

RLY 
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corresponding output module 

 Dir 
Control  
direction 

HOT: heating control, that is, reverse control; 
COL: refrigeration control, that is, forward 
control; H-C: heating and cooling together 
HOT, COL mode output control is OUT1 
H-C mode OUT1 for heating control output 
OUT2 is the output of refrigeration control 

HOT, COL, H-
C 
Description: 
the COL and 
H-C control 
modes 
correspond 
only to the 
RLY mode 

HOT 

 Tt 
Temperature 
tracking 

Make the display temperature close to the set 
value within the range of the set value of±Tt 

0-10 6 

 
Hnd 

Manual control is 
allowed 

0: manual control prohibition 
1: manual control permit  
When the manual control is allowed, the shift 
key can be used to enter the manual control 
state, and the output power percentage of the 
instrument can be controlled by adding and 
subtraction keys in the manual control state. 

0,1 0 

 
FAC 

Overtemperature 
display limit 

0--shutoff function other values, beyond the 
set value. 
The portion of the excess is displayed 
proportionately  
Display value=SV+(PV-SV)/FAC 

0-100 0 

Code=0040 enter factory parameter4 
1 CTON=1000 you can directly modify the Su value through the 
             plus, or minus keys, and Su is not displayed in the upper row 

=0001 with CT function 
2 TON=0000 Alarm 1 is excitation Alarm 
       0001 Alarm 1 is a non-excitation Alarm 
      =0000 Alarm 2 is excitation Alarm 
      0010 Alarm 2 is non excitation Alarm 
      =1000 with ET timing function 
3 CON=0001 You can manually open the closed output, power on to enter the closed output state, and press 

the shift key to open the output 
0100 With communication function 
1000 The adaptive function can be turned on 

CODE=0060 Enter factory parameter 5 
1 LBAT Output fault monitoring time 
2 LBAB Output fault monitoring width 
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  LBAT Heating output monitoring time, in seconds. 
  LBAB Monitoring width of heating output, the unit is the same as PV value. 
  After the full cycle heating output or full cycle shutdown output and the duration is LBAT time, the PV 
measurement temperature change is small 
  When it is in , it will prompt heating failure. If the change is greater than , it will not prompt heating 
failure. 
SV=EER1 Indicates a heating failure. 
3 RLRS  Solid state and relay selection outputs 
  SrrL   Select whether the heating type is relay or solid-state signal output 
        =0 Relay heating=1 Solid state heating 

（B5）Other information 
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（C1）Error display function 

When the instrument does not work properly, the instrument will display the message prompt after 
the diagnosis. 
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Message Explain Elimination method 

 
Input broken line, polarity connection or beyond 
the input range 

Please check whether the input signal is wrong 

 
Input broken line, polarity connection or beyond 
the input range 

Please check whether the input signal is wrong 

（C2）Example diagram of wiring 

The following wiring diagram is only used for connection instructions, and the actual wiring is based 
on the wiring diagram of the instrument shell. 

 

（C3）Judgement and maintenance of simple instrument problem 

 The instrument can be electrified only after the correct unmistakable connection. The PV window 
displays the measured value, and the SV window displays the control value. 

 There is no display on the instrument and no output action. 

 First of all, please check the instrument power connection is wrong? 

 Do you check the consistency of the instrument power and the input power? 
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 Is it abnormal to measure the input power by an instrument? 

 The PV window displays or  after the instrument is on power. 

or  The display indicates the exception of the input part of the 

instrument signal. 

 First of all, please check the instrument signal input wiring is wrong? 

 Do you check the consistency of sensor specifications and instrument input specifications? 

 Does the sensor check whether the sensor is damaged or whether the sensor is damaged 
(open circuit or short circuit)? 

 The instrument does not output after electricity, but the corresponding indicator light is displayed 
normally. 

 First check the output wiring of the instrument is wrong? 

 Do you check the output of the instrument to match the external load? 

 Is there a damage (open circuit or short circuit) for the inspection of the external load of the 
instrument? 

 The display or control of the instrument is abnormal. 

 First check the wiring of the instrument is wrong? 

 Is it reasonable to check the parameters of the instrument? 
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