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Chapter 1 Performance and Characteristics of the Instrument

1.1 Applications

ELan-50A Proximate Analyzer is suitable to analyze the moisture, ash and volatile matter with large
quantties in short time and to calculate the content of fixed carbon content and calorific value. It can be
widely used in fields such as coal, electric power, metallurgy, petrochemical processing, geological
prospecting, environmental protection, scientific research and education etc.

1.2 Performance Index
Maximum power: <<4.5kW;
Range of Furnace Temperature: Room temperatQ&d C; Resolution: 1°C
Precision of Temperature Controk<10C;
Maximum Sample Quantity per carousel: Moisture /Ash: ¥6latile matter: 10
Precision: Meet the requirement of Standard 1SO562-12010 and ASTM D5142-2009
1.3 Features

1. High efficiency and test speed

ELan-50A Proximate Analyzer can analyze 16 samples simultaneously. It has a remarkable advantage in

large scale test, which improves the efficiency greatly.

2. High precision and accuracy of test results

3. Reliable and stable performance

1) Communications between the analyzer and the host computer through USB-CAN port, the instrument has

a strong anti-interference ability.

2) Adopting the unique sample conveying device, the performance of the instrument is stable, especially it
has a sample-drop preventing device during the process of sending the volatile matter samples thus to improve
the stability of performance.

4. Easy and safe operations

ELan-50A Proximate Analyzer adopted the automatic sample introduction and removal, sample
weighing, manual participation is not necessary, Therefore, scalded by high temperature can be avoided and
operator’s eyes will not be injured by the infrared ray of furnace wires. It is safe and reliable.

5. User-friendly interface and powerful function

ELan-50A Proximate Analyzer System can be run on Windows XP, Windows 7 or above operating
system, there are English prompt in the whole process. With friendly interface, it is easy to learn. With a high
automation level, it can automatically conduct the rising, constant, cooling, and test data storage and processing
It also has the function of automatic alarm and protecting when over heating, thermocouple disconnected or
counter connected.

6. Low malfunction rate

ELan-50A Proximate Analyzer structure has an optimal structure. Compared with similar products, it
2
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has lover malfunction rate. Product quality is greatly improved.
7. Heating Thermal-insulation Material
Adopting the new-style alloy heating material which will hardly be oxidized under high temperature, it can

avoid the oxidization of common furnace wire and the temperature rises very fast.
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Chapter 2 Instrument Makeup and Working Principle

2.1 Composition of the Instrument
ELan-50A Proximate Analyzer consists of the host (internally equipped with Satorius analytical balance

moduk), gas supplying unit, computer (including display) and printer.

2.1.1 Host structure
Mainly consists of sample weighing room, combustion furnace, analytical balance module, sample
introduction device etc.
1. Sample weighing room: Mainly consists of sample weighing carousel and heat preservation device.
It's used for weighing, heat preserving, cooling, or discarding of the samples.
2. Combustion furnaceFor the heating of moisture / volatile matter samples, and the burning of ash
samples;
3.Analytical balance modulénstalled under the sample weighing carousel for weighing the samples. Its
parameters are as follows:
Model: XX85-001 Measuring Range: 0~ 120g
Sensitivity: 0.0001g
4. Driving mechanism Makes the combustion carousel and sample weighing carousel rotating stably,
sample weighing carousel stably moves up and down, and the manipulator moves left and right as well as up
and down.
2.1.2 Gas supply equipment
1. Provide by customers: Nitrogen, Oxygen
2. Air pump
3. Pressure Reducing valve (Measuring range: High-pressure gauge: 25MPa, Low-pressure gauge: 0.4Mpa)

4. Gas tube

2.1.3 Printer
Laser printer
2.1.4 Tools

Moisture /Ash crucible, Volatile matter crucible and crucible support, Sample ladle, Brush, Tweezers.

2.2 Working Process

System temperature will automatically be controlled to the constant-temperature point and keep the
thermostatic stage according to the test content and method chosen by the user. After weighing, coal sample
will be introduced into the combustion furnace by the driving mechanism. After the preset time, coal samples
will be transferred to the sample weighing carousel for weighing. Then the corresponding index values will

be calculated automatically.
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Chapter 3 Installation and Debugging

3.1 Environmental Requirement
3.1.1 Working Environment
1. Temperature(5~35) C;
2. Humidity<85%;
3. Working environmenshall be clean and tidy without smoke and raise dust ¢@dlyesmoke from
coal), also shall be free from strong magnetic field, vibration source and corrosive gas.
4. Working power supply
1) Heating power supply for high-temperature furnace: #220+22) V/ (50+1 Hz, Instant
maximum power: 4.5kW, more than 4.5kW dynamic power wiring and knife switch are required for
control purpose.
2) The working power for the control of the host and computer :(@20+22)V/ (50+1)Hz, the
phase for heating and for control should be separated.
3) Reliably ground wired.
3.1.2 Software environment
1. Operating system: WindowsXP, Windows 7 English Version or above
2. Basic configurations
® CPU: >3.00 GHZ Internal Memory >512MB;
® Display card: standard VGA 1024x768 display made
® HD: 80G or higher-level
® Driver: double speed CD-ROM
® Other equipment USB interface, mouse and keyboard, etc.
3.2 Installation
3.2.1 Preparation before the installation
1. Set up special laboratory with the environment as per the requirement in 3.1.1.
2. The lab table should be horizontal and stable , 2m(L)x0.7m(W )x0.7m(H) cement working table is
recommended.
3. Prepare a nitrogen cylindépressure ¥3Mpa), oxygen cylinder (pressur&3Mpa)
% Pressure gauge should be prepared together with the cylinder.
% The pressure gauge reading of nitrogen and oxygen cylinder must be over 3Mpa, otherwise a
new cylinders are required.
3.2.2 Process of installation
1. Carefully take the instrument out of the packing box, place it onto the solid and reliable working table.
Generally, the computer (the host, monitor and keyboard) are in the middle, the printer and Eloan-50A

theleft and right respectively for convenient operation.

5
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% The instrument shall be unpacked by MRC on-site technician or MRC authorized technician.

% After unpacking, please check the instrument and spare parts, and properly keep the
documents for the balance module, computer, display, printer and other things as well as the packing
materials.

% For the places that lack electricity, UPS is recommended.

2. Carefully check the wearing parts to see if they are intact.

3. Install the analytical balance. ]
. Level Pillars

. Tightening screw

. Balance locating plate

. Power port

. Communication port

. Sample weighing carousel
. Balance reflex plate

. Balance module

y ) ]
1 13
\ M
4
. Balance Cover

8
@%@ wtw @LF@ 10. Wind Shield Cover
: : 11. Fixing ring

12. Sample weighing lever
13. Horizontal adjustment
Fig.3-1 Balance Module Installation foundation

© 00 N O O W N P

@)
o

(Top plan view (Front plan view

a) Properly adjust the balance module to horizontal provided that the lab table is horizontal;

b)> As shown in Fig.3-1, unloose the tightening screw and put in the balance module;

c) Adjust the height of the balance module Horizontal adjustment foundation to keep the balance
horizontal.

% During the test, avoid by all means to power off the balance module or tare exclude the balance
module. It is suggested not to carry out any other operation after turning on the balance unless
anything wrong with the balance or the balance needs to be reset (For the balance trouble shooting or
setting methods, please refer to the Installation and Operation Manual of “Sartorius Electronic
Balance ")

% Properly keep the packing materials and spare parts of the balance!

4. Installation of the thermocouples, sample weighing lever, manipulator and sample discarding lever.

® Thermocouple installation

a) Open the upper cover of the combustion furnace and insert the thermocouple into the corresponding
holes;

b) Connect the red wire of the compensating lead wire with the thermocouple “+” (Positive) pole with

the other wire to be connected with thermocouple'Negative) ;
6
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¢) Fix thethermocouple mounting position and fasten the thermocouple connecting wire;

d) Check the compensating lead wire to see if it is mounted correctly and avoid direct contact with the
heating furnace surface to burn out.

® Installation of the sample weighing lever, manipulator and sample discarding lever

a) Open the front cover-put the sample weighing lever into the frame» align the hole positions of

the sample weighing carouselinstall the balance reflex plateinstall the wind-shield cover and fix it

by fixing ring —make sure the balance module keep horizontal, the weighing lever central position to be

coincided with that of the sample weighing carouseWWhen the sample weighing carousel goes down,

the weighing lever top shall be minimum (1-2)mm above the sample weighing carousel-stfeatam

the balance module tightening screw.

b) Install the support rod and the protecting cover of the manipulator. When fastening the top screws,
please use the special instrument screw driver, do not fasten them too tight. The best status is that the top
screw just in contact with the milling flat of the quartz lever of the manipulator.

¢) The installation of the sample discarding lever is similar with that of the manipulator.

% When installing the wearing parts such as sample weighing lever, manipulator and sample discarding
lever, only when the position of the holes are properly aligned can you start the motion control, or else

mechanical failures can’t be avoided.

5. Installation of the gas supply device and centrifugal fan
® Installation of the gas supply device
a For ash test or moisture test by air supplying, the installation of the air supply system of the

combustion furnace based on the circuit is shown in Fig.3-2:

- 3 5
, <
i 6 T, s % M 1c
A
1
Fig. 3-2 Circuit Diagram
1 Air Inlet 2 Air Pump 3 Power Wire 4 Tube

5 Connect with the pump power port of the instrument

6 Connect with the air inlet port of the instrument

7 Tube 8 Flow Meter 9 Tube 10 Combustion Furnace

b) For Moisture test by nitrogen drying method and volatile matter test with ASTM standard, the

installation flow chart of gas supply system of combustion furnace is shown in Fig.3-3
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1
4 6
3 > 5 > 7
Fig.3-3
1 Connect with the nitrogen cylinder 2 Tube
3 Connect with the nitrogen inlet port of the instrument
4 Tube 5 Flow Meter 6 Tube 7 Combustion Furnace

c) For ash test with ASTM standard by oxygen supplying, the installation flow chart of gas supply

system of combustion furnace is shown in Fig.3-4:

2n N 4 6
o 3 > c > 7
Fig.3-4
1 Connect with the oxygen cylinder 2 Tube
3 Connect with the oxygen inlet port of the instrument
4 Tube 5 Flow Meter 6 Tube 7 Combustion Furnace

% Nitrogen and oxygen supplying devices shall be equipped with standard pressure gauge
% Turn off the gas valve before the installation of the pressure gauge. When the gas circuit is
installed, adjust the relief valve to 0.1Mpa.

® Installation of the centrifugal fan is shown in Fig.3-5

3

A
[N

A
N

v
(o]

Fig. 3-5
1 Connect with the centrifugal fan power interface of the instrument
2 Connect with the smoke exhausting pipe port of the instrument
3 Power Wire 4 Superior rubber hose

5 Centrifugal fan 6 Smoke exhausting vent
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6. Rechek the components to see if they are installed in right position and check the gas circuit to see if
the pipes are properly connected.

7. Connect the instrument control power cable, heating power cable, USB-CAN card communication
line, balance communication line, and check the instrument to see if it is reliably grounded. After that, please

turn on the computer and instrument power and install the software.

3.2.3 Software installation and uninstallation
1. Software installation
a) The host software: Insert the software CD into CD-ROM drive, use the “Explorer” to open the
“ELan-50A Proximate Analyzer” file under the CD-ROM drive directory, double click “setup. Exe” to
enker into the installation program, then just select “Next” until “Finish” according to the prompt
information, after all of that, the software has been installed.
b) Install balance module control software according to the installation instructions in the CD.
2. Uninstallation of the software
Click “Control panel”, “Program” , select “Change or Delete Program” label, click item “ELan-50A
Proximate Analyzer” in the program group, then click “Delete” button to perform the uninstallation. Delete

the program group and shortcut of ELan-5@40ximate Analyzer according to the prompt.

3.3 Instrument Debugging

3.3.1 Instrument debugging process
The debugging process of the instrument is as follows after successfully online:

1. Preparations

a) Check the control circuit and power circuit to see if they are connected properly.

b) Test tools: Moisture /ash crucibles, volatile crucibles, sample ladle, brush, tweezers and so on.

2. Hole alignment

a) Adjust the manipulator platform to keep the manipulator in the middle of open slot at the inlet of the

combustion furnace bottom.

b) Adjust the manipulator left-right rotation position sensor to make the manipulator crucible holding
device into a line with the center of manipulator support rod, combustion carousel and sample weighing
carousel.

¢) Adjust the manipulator middle rotation position sensor, when manipulator acts left-right rotating, the

crucible holding device should not touch the furnace door or the crucibles on the sample weighing carousel.
d) Adjust the combustion carousel rotation position sensor and manipulator right rotation position sensor.

When the manipulator in the middle of open slot at the inlet of the combustion furnace underpin, move the

manipulator which already in the left position and lift lower position to the location below the combustion

carousel. Then, adjust the combustion carousel rotation position sensor and manipulator horizontal right
9
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position sensor based on the offset between the manipulator and combustion carousel sample hole to keep
the manipulator in the middle of each sample hole of the combustion carousel.

e)Adjust the manipulator horizontal left position sensor and sample weighing carousel position sensor to
keep the manipulator in the middle of each sample hole of the sample weighing carousel.

f) Adjust the height and position of the manipulator crucible holding device .When the manipulator is
lifted up, the hold-up tightness of the volatile crucible shall be exactly fit and the holding sheet to be located
in the middle of the crucible cover.

g) Adjust the all-around position of the balance module of sample weighing carousel to keep the sample
rod under the sample hole.

h) Adjust all-around position and height of the sample discarding rod to keep it under the sample
discarding hole.

i) After hole position alignment at normal temperature, heat the combustion furnace uff’to 920  before
hole alignment in accordance with poirt$~8) to ensure the relative positions between the various sample
carousels and manipulators can meet the test requirement.

j) After hole position alignment is done, adjust the manipulator rotation and shift limit switch. When the
manipulator is lifted to the higher level, rotate or shift it up to the target carousel. When it is in touch with the
limit switch, the manipulator remains inside the target sample carousel hole to ensure no damage to the
manipulator in abnormal condition.

3. Detect the rotation positioning state of the sample weighing carousel, combustion carousel, when the
sample weighing carousel and combustion furnace are kept in normal temperature or test Max. constant
temperature to ensure narrow and wide Hall positioning normally.

4. When the combustion furnace is kept in normal temperature or test Max. constant temperature, test 32
sample carousel hole positions with moisture /ash crucible and volatile crucible to avoid crucible turn over.

5. Check and calibrate the precision and accuracy of the instrument:

a) For the details of the operating procedures, please refer to Chapter 6.

b) Select 3~ 5 first-grade standard coal CRM samples, each coal sample shall be tested for 2 groups,
each group of test will be repeated twice to check the test repeatability, reproducibility and accuracy. If they
fail to meet the requirement, the instrument shall be rechecked and adjusted.

3.3.2 Installation and Debugging notices

1. Before the installation, take out of the instrument shock-proof sponge and masking tape, etc as
prompted.

2. Before system power on, check the field power supply line to see if it is ground wired properly.

3. Before the balance module installation, check the balance module set parameters to see if they are up
to instrument test requirement.

4. Before debugging with power on, if any big looseness of the installation position of any of the

10
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mechaical parts due to transportation, fine adjustment should be done to avoid mechanical failure arising
from the misoperation of manual detection.
5. When adjusting the position card, the ideal induction spacing between the Hall and magnetic steel is
(2~3)mm.

6. After the complete machine is debugged, please fasten all screws and nuts.

11
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Chapter 4 Operation of the System

4.1 The Enablement and Exit of the Measurement and Control Software
4.1.1 Enablement

Way 1: Click the Windows “Start” — “Program”— “MRC”—  click the “ELan-50A Proximate
Analyzer” to enter the main interface as shown in Figure 4-1.

Way 2: Directly double-click the shortcut icon called “ELan-50A Proximate Analyzer” on the
computer desktop, you can also enter into the testing environment as shown in Figure 4-1.
4.1.2 Exit

Click the menu item "Exit system", select "Yes" to exit the measurement and control software for
“ELan-50A Proximate Analyzer”, and back to the Windows desktop.

% The measurement and control software shall be shut down before exiting the Windows or turn
off the computer in order to ensure the test data and parameter file not be destroyed.
4.2 Description of Functions of the Main Window

The main window of the ELan-50A Proximate Analyzer measurement and control software mainly

consists of title bar, menu bar, shortcut button column, the status bar, the data filed, etc. as shown in Figure

: j 4-1:
Title Bar Proximate Analyzer - [24] Q@
asl Setting(S) Tesy(W) Temperature(T) Detection(C) Data Management(D) Help(H) Exi(E) - 8 X
Menu Bar P ‘ . ]

g System status: WMace e — Balance reading: — g
Status Bar
Sarnple No. Auto No. . Muishjne - - Ast 2
Sarple weight(g) | After heating weight(g)  Crucible weight(g) | Method Sarple weight(g) ALad¥% Ac
» ] ] e—)
4 =
3
4| £
5
76\
1
q
9|
10|
|
13|
14
15
16|
17|
18
19|
20|
21 \ -
£ >
2# - ziot | 211.07-2009:17:25
Fig.4-1

The data field is provided with column width adjustment, column hiding or display functions. When the
12
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cursoris shifted to the data field, right click to pop up the menu as shown in Fig.4-1-1.The functions are

described in details as follows:

Hide the selected colurmn
Display all columns
Automatically adjust the column width

Save the current Form

Fig.4-1-1

1. Hide the selected column: Click the cell to be hidden from the data field at the main interface, then
right click to select “Hide the Selected Column” and the selected column will be immediately hidden.

2. Display all columns: Shift the mouse to the data field at the main interface, right click to select
“Display All Columns”, then all hidden columns will be displayed and the data field will come back to the
initial state.

3. Automatically adjust the column width: Shift the mouse to the data field at the main interface to select
this item, all columns will be automatically adjusted to the proper width to solve the problem of hard to
restore after manual adjustment of the column width.

4. Save the current form: Shift the mouse to the data field at the main interface and select this item, to

save the position and width of the displayed column, and if restart software the form will not be changed.

Besides, you can array freely the data field at the main interface based on the actual test index by
selecting the column field, such as “Mad %", press and hold the left mouse button to shift the column to the

position to be arrayed.

4.3 Menu introduction
4.3.1 Settings

Click “System Setting” in the main menu to enter the menu as shown in Fig.4-2

aettingl 33 | Test(W)
Paratneter setting

Parameter backup

Paratneter restore

Fig.4-2

4.3.1.1 Parameter setting

13
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Selet “Parameter setting” or click “Parameter setting” but_—= ¥ in Shortcut bar to enter into the

setting window as shown in Fig.4-2-1.

§ dvanced | Temperature | Password mansgement | Balance

Moisture test method. Jish test method WVolatile matter test method
(O Classic moistuze I test ) Classic quick ash test ) 150 standard test
&) Classic slow ash test
(%) Classic modstue IT test () ASTM standard I test
() ASTM standard ash test
User-defined moisture test User-defined ash test (&) ASTIM standard I test
Defult value Default value
Coal type
Tire(Iin) * | Time(Min) * | O Bituinous
Temperatwre{®) ¢ | I Temperature(T) © |7 | ©) Anthracite
@ Ligite
Test moisture and ash
okl ]e Blank saraple test available

O Coke
fﬁna:izn iscarding moistorsash Cc]:sn:]t:;\;l:ve.gm timeof | -
) Petrolenm coke
Ahandon discarding wolatile

Constant weight time of |5
malter samples

classic moisture ! Min

O Clinker
Classic muisture test with ASTIM stanctard ash test with oxygen
nitrogen ventilation wentilation O Coal water mixhure
O Other
[ Modify paremeter i

1. Test tab

® Moisture test method

a) Classic Moisture I: Introduce the sample at or below the constant temperature. Constant temperature
is 105°C~110C with heating time of 60 minutes. Gases in the furnace should be nitrogen or air (Air change
rate should be 15 times per hour. If the coal sample is lignite, nitrogen must be supplied.)

b) Classic Moisture II: Introduce the sample at or below the constant temperature. Constant temperature
is 105°C~110C with heating time of 90 ~120 minutes. (Adjustable in menu “setting”, “Advanced”), Gases
in the furnace should be nitrogen or air (Air change rate should be 15 times per hour. If the coal sample is
lignite, nitrogen must be supplied.)

¢) User-defined: Introduce the sample at or below the preset temperature. Preset temperature could be
between 80°C-150°C with heating time user- defined (which can be set between 5 ~120 minutes). Gas in the
furnace is air. It is applicable for the moisture routine analysis of bituminous, the heating time can be set as
required and ending of the test can be timing ending. Click the “Default Value” button, the constant
temperature is set at 107 , the heating isrget as 30 minutes.

® Ash test method

a) Classic Quick ash test: Sample introducing temperature can be set manually according to the
requirement (In menu “Setting”, “Advanced”, setting range could be 18@(5°C, samples will be
introduced at or below the set value. Constant temperature shoulBb6+10 °‘C. Combustion time is 40

minutes (can also be adjusted in menu “Setting”, “Advanced”), gas in the furnace is air.

14
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b) Classic slow ash test: Sample introduced at temperature not higher thién €&t up to 50C in
more than 30minutes, then keep for 30 minutes under temperature of 8@giteat up td 815+10)C and
combust for 1 hour. Gas in the furnace is air.
¢) ASTM standard ash test: Sample introduced at temperature not higher tiangb30in the furnace
is either pure oxygen or air (flow rate of oxygen should be 0.4 ~0.8 furnace volume / minute, flow rate of air
should be 2~4 furnace volume / min), heat up to®®&ithin 1 hour, and heat up to 7&0at the end of the
second hour (950 for coke). The total test time can be adjusted in menu “Setting”, “Advanced”.
¢) User-defined: Combustion time and constant temperature point can be set as required. Click the
“Default Value” button, the user-defined ash temperature can be automatically set an880@i€ating time
set as 30 minutes. Gas in the furnace is air.
® Volatile matter test
a) ISO standard test: Sample introduced at 90®&at for 7 minutes at 900. @uring the test, no
gas supplied.
b)ASTM standard test Sample introduced @50+20 °C, heat for 7 minutes at 950,Gas supply
in the furnace is nitrogen
C¢)ASTM standard Ifest Sample introduced at temperature below’C0fnd heat up with the rate of
25T /minuntil 600°C, then at the rate of 33 /mimtil (950+20) C, heat for 6 minutes under this

temperature and then take out. Gas in the furnace is nitrogen.

® Coal type

a) Lignite: Set this item, the moisture testing method will be automatically set at the “Classic Moisture

Test” and “Classic Moisture with Nitrogen” option. “User-defined” for moisture and ash can’t be

selected.

b) Ash: Set this item, the ash test method will be automatically set at “User-defined” and the volatile
matter test method will be set as “ISO Standard test”. “ASTM standard ash test” can’'t be selected.

c) Petroleum coke: Set this item, the volatile matter test method will be set as “ISO Standard test” and
the test temperature will be controlled at 85@iitomatically.

d) Coal Water Slurry If chose this item, volatile matter test method will be set as “ISO standard test”,
“ASTM standard ash test” can’t be selected.

e) Other: If this item is selected, volatile matter test method will be set as “ISO standard test”, “ASTM

standard ash test” can't be selected.

® Test Moisture and Ash continuously available
When this mode is set and “User-defined” method for moisture tétiser-defined” or “Classic quick

ash test” or “ASTM Standard ash test” method can only be selected for ash testing. And while “Classic
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Moisture I/ Classic Moisture II” for moisture test “Classic slow ash test ”, “Classic quick ash test” or
“ASTM standard ash test” method can be selected for ash test.
® Blank sample test available
Only when this tab is selected and saved can blank sample test be allowed, otherwise, the blank sample
test cannot be conducted.
® Abandon discarding sample
If this tab is selected and saved, after calculating the test results of moisture, ash and volatile, the sample
discarding device will not conduct the sample discarding motion.
® Classic moisture test with nitrogen ventilation
After the gas supply system is connected properly, set this tab. The system will ventilate nitrogen
according to the heating time during the “Classic Moisture I” or “Classic Moisture 11"
® Constant weight time of classic ash/moisture
Seledt this check box and set correspondingly the constant weight time. When moisture test and ash test
by Classic method, the system will handle the constant weight item based on the set time.
® ASTM standard ash test with oxygen ventilation
® After the gas supply system is connected properly, if this tab is selected, when test method is
“ASTM standard ash test”, the test method is set with oxygen ventilation while not the defaulted air
ventilation.
® Modify Parameter

Click this option, enter the password, then the parameters can be modified.

2. Advanced tab as shown in Fig.4-2-2:

Test | & enperature | Password management | Balance

Parameter
Edjustraent of volatils matter test tire(S) @ o Cooling time of ash(S) : 240

Time of furnace door opening beforehand when volatile Cooling time of volatile matter for IS0

o

matter testing(S) * L | standard test and A5TI test [(S) ©

Saruple nurrber of intelligently teldng samples ont g | Adjnstment of clssic quick ash time(Min) : |0
whenvolatile matter testing : - g

Temperature of sending samples when ash testingy = [100 | Waiting tie of sending samples when o

ash testing(S) ©
Tiras of fitrmass door half.opening when classic

tanichits ARLquick seh {nstinglas) 1350 Test time of Classic moisture 1I{Ivin) : 90
‘Tire of frvace door half-opening beforehand when ash First tray calibration of volatile matter{34) = |
testing(ins) ¢ |230 -
[[] Clear residual erucibles after start up
Weighing method Setting about ASTIV standard test
Coal saruple test tirne of A5TI ash test(Min © 120 |
() Weighing in batch
Coke saraple test tirne of ASTIM ash test(Mvlim) : 1250
@) Weighing one by one
Caoling time of ASTM volatils matter test 11(5) 200
Fig.4-2-2
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® \Weighing mé¢hod:
a) Weighing one by one: Weighing the crucible mass and sample mass one by one at current weighing
position until finishing the preset number samples weighing.

b) Weighing in batch: Weighing all placed crucibles’ mass at first, then weighing the sample mass one
by one until finishing the weighing.

® Clear residual crucibles after start up:

If this tab is selected and saved, start the measurement and control software to enter the software main
interface. If the system is under the enable status, the residual crucibles in combustion carousel and sample

weighing carousel will be removed automatically.

3. Temperature tab as shown in Fig.4-2-3:

Test | Advanced || Temperature | Password Balumre
Terperature parameter

Thermoeouple coefficient of combustion fumace © 992 | [] Instrument dormancy(Min) & 0 |

Cold junction adjustreent of Condustion furmace(™2) @ |

Theraneouple coefficient of heat preservation hoo:

Temperature of heat preservation biox & 320 Temperature of cold junction 3 T

Calibration of corbustion firnace teraperature

Calibration is enable

- I#I07'C) | 2200°C) | SAOUOCY | 4HBISC) | SMOU0C) 6MoZCH
Displayed value [IIECCNN 200 500 815 900 920
Meeswedvalue | 108 2m 503 507 900 920

Fig.42-3

® Temperature parameters

a) Thermocouple coefficient of combustion furnace and heat preservation box: To adjust the deviation
between the displayed temperature and actual temperature of combustion furnace or heat preservation box.
If up the thermocouple coefficient, the actual temperature will drop, conversely the actual temperature will
go up.

b) Cold junction adjustment of combustion furnace: The adjustment can only be done at ambient
temperature. It's used for the calibration of the D-value between the tested temperature at ambient
temperature and working temperature.

¢) Instrument dormancy: If the instrument is in high-temperature status but not working, the system will

enter into dormant status according to the presetting time to protect the combustion furnace.
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d) Tempeature of heat preservation box and cold junction: To display the current temperature of heat

preservation box and cold junction.

® Calibration of the combustion furnace temperature:
It's used to calibrate the deviation between the actual temperature of the combustion furnace and the
tested temperature by standard thermocouple at different control temperature. The tab “Calibration enabled”

will be available.

4. Password management tabs as shown in Fig.4-2-4:

(X

Parameter setting - [2#]

Test | Advanced | Teraperature || Fa

Pasgword management

Oiriginal passwrord 2
New passwiord 2

Mewr password confirmation

Fig.42-4
a) Origind password: Input original password.
b) New password: Input new password.
c) New password confirmation: Input new password again.
d) Modify: Click this button to enter into the password modification status.

e) Confirm: Click this button to save the new password.

5. Balance Tabs as shown in Fig.4-2-5:
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Parameter setting - [2#]
Test || Advanced | Temperature | Password manageraent B
Serial port parameter
Coraraunication port : gCOMl V_;
B rate § 10000 I
Parityy check : |0axo) ¥
Synehronous code @ ESanorius ¥
Stop bit [ El
Fig.42-5

Serial port setting: When the connection between the balance module and computer is proper, and the
communication port, baud rate, calibration, synchronous code and stop bit correspond with the actual
connection of balance module and parameters of balance module, the weight of the measuring value of the
balance module will be shown in the status bar of main interface, or else offline will be displayed.
4.3.1.2 Parameter backup

Click this menu item, all parameters in system setting will be backup to avoid lose.
4.3.1.3 Parameter restore

Click this menu item, the parameters in system setting will be restored to the previous backup status.

4.3.2 Test

Click “Test” in main menu, there will pop up the drop-down submenu as shown in Fig.4-3:

Test{W | Temperature! T

sarnple weighitg

Burn hlank crucibles

Balance zero clearing
Balance restart

Fig.4-3
1. Sample weighing
Select this menu or click “Sample weighing” button in shortcut button to pop up the window as shown
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in Fig. 43-1.
After setting the sample number, please click start.
Current sample weight: 0. 0000 g

Weighing itern & Iloisture » (&) Newr rureber
Test method :

User-defined moisiure test () Related nurmber
Sample nurmber: 16 e v

Start
Fig.4-3-1

a) Weighing item: To set the current weighed index.

b) Test method: To display the analysis method of current weighing item.

c) Sample number: To set the total number of the current weighing samples. Directly input sample
number into Edit box (Max. number for moisture or ash is 16, Max number for volatile matter is 10), or click
the Up and Down buttons on the right of the Edit box to change the number of the samples.

If the samples are under weighing but not all the samples have been weighed yet, Click the Up and
Down buttons on the right of the Edit box can also change the total number of the samples to add or reduce
the total number of the samples.

d> New number: It will not be related with other index data number, new automatic number will be
formed in the data field.

e) Related number: It will be related with the displayed data number to facilitate the conversion between
the air-dry basis and dry basis. For example, when only ash is being tested, select “Related number” check
box, click the pull-down button on the right of this column and select the corresponding moisture No. in the
pull-down column, click “Start” and weigh the samples. Then, the weighed ash data will be displayed
automatically in the corresponding moisture data field. When the test results are displayed, the ash and
volatile matter values air-dry basis and dry basis will be automatically conversed.

f)Reweighing: If the samples need to be reweighed due to the wrong operation, take out the crucible and
clear the sample weighing carousel, then click this button and put in the crucible and samples again as
prompted.

g> End: If the weighing of specified number of sampes not finished, click this button to end the

weighing dead of schedule.
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h) Click the “x” in the window to close the sample weighing window and exit the test.
Attentions:
% During sample weighing, the moisture/ash and volatile samples and crucibles shall be placed in
accordance with the prompt message.
% During the ash or volatile test, if moisture test not done, please input moisture value in the data
field manually.
% During the test please do not turn off the balance module power.

% During the test, to hit or beat the instrument is prohibited.

2. Stop the test
If stopping the test required due to certain reasons, select this menu item or click “Stop test” button in

the shortcut button bar and prompt will be popped up as shown in Fig.4-3-2.

Sure to stop the test?

Fig.4-3-2

After click “Yes” button, the system will stop the current test immediately, and if click “No” button, the
system will back to the current test status.

3. Restore the test

If samples already weighed but no put in the combustion furnace by manipulator, and samples in the
sample weighing carousel are not conveyed due to the abnormal occurrence (such as power failure), restart
the measurement and control software, click the submenu “Restore the test”, this batch of samples can be
restored to test status before abnormal occurrence.

4. Burn blank crucible

If other impurities stay in the crucible used for test and it’s difficult to clear, select this item in menu to

enter into the window as shown in Fig.4-3-3.

Burn blank crucibles

Burn time: 5 Iimte

Mumber of crucible been placed: 0
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Fig.4-3-3
a) Burn time: To set the combustion time of crucible which will be burnt the combustion furnace.
b)> Number of crucible been placed: When the cursor stays inGhefitni” button, after pressing this
button or the red confirm button in sample place panel of the mainframe (at most 16 crucible can be
placed ), the total number of crucible been placed will be displayed in this column.
¢) Operation process
Place the crucibles need to be burnt to the weighing position according to the prompt megsagse
the red confirm button or the “Confirm” button in “burn blank crucible” windewAfter placing the blank
crucible need to be burnt (the total crucible number will be displayed in the column of number of crucible
been placed bar), please clicktart button in this window— the system will automatically introduce the
placed crucible to the combustion furnace for burning, when the preset combustion time is up, the system will
automatically send the crucibles in the combustion furnace to the sample weighing carousel and “burning is
finished” will be prompted.
During the burning crucible process, if you click “Exit” button, the system will pop up “Are you sure
exit the burning crucible process?”, click “Yes” to exit the process, click “No” to back to the window.
5. Balance zero clearing
When the balance is on line normally, click this menu item to automatically zero clear the balance.
6. Balance restart

When the balance is on line normally, click this menu item to automatically restart the balance.

4.3.3 Temperature

Click “Temperature” main menu, drop-down submenu will be popped up as shown in Fig.4-4:

Temperature T) | Detection(C)

@d Heatup to 107T(w)
Cool dowen d) E

Heat up to 92012

Fig.4-4

1. Heat up to 107°C

Check the heat components of combustion furnace to see if they are working normally or not. Usually,
it's not needed to click this item during the test. If this item is selected, the combustion furnace will
automatically be heated up to I07and enter into constant temperature status.

2. Cool down

When the combustion furnace is not under testing and in “Heating /Constant temperature” status, select
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this item in the menu, the combustion furnace will stop heating and be in Ready Status.
3. Heat up to 920C
If aligning hole debugging or temperature test needed, press combination keys “Ctrl+Alt+t” to enter into
the main interface of measurement and control software before the system function operation, then “Heating
up to 920C " submenu wilbe added automatically to “Temperature”, and click this submenu, the window
popped up is as shown in Fig.4-4-1, then the target temperature can be set as required. Click “Yes” and after
the combustion furnace heated up to the setting temperature, system will automatically enter into constant

temperature status; Click “No”, the combustion furnace will not be heated up.

ol

Heat up to: I 520 ()
Yes Na |

Fig.44-1

4.3.4 Detection

Click “Detection” menu, the drop-down submenu will be popped up as shown in Fig.4-5:

Dietection(Cy | Drata IManagement(T)

“ Matwal detection

Clear the residual cracibles 3

Fig.4-5

1. Manual detection
Select this menu item or click the button “Manual detection” in the shortcut button bar to enter into
the manual detection window as shown in Fig. 4-5alhere you can detect the system functional
components to see if they are working normally. The kinematics of various mechanisms is described

as follows:
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Manual detection

Control area Status area
Sample weighing . .
carouse] rotation l — reset A .
ample weighing carouse ; :
Corbustion 1 =| ) rising and descending Nitrgen vabve 1 :
R v | | Combustion carouse] reset L Chizmes
R rotation @ _ wentilation |
| Sample welghngcamus ¥ Weipnlioresst Ianipulator Position tray fan
shifting
| Combustion carousel & | ?:I.rlttple carousel
Ianipulator rising t
Cotahustion r 5 — and descending : _ Corelstion
[ Open W araple weighing carousel P e
fi door ity | ; : rmace door
WmAce descending Ilanipnlator
: rotation : Heating power &
Turn off the fin é_Sa.mple carousel b Sarmple discarding gl i Sl
W = positioning 2 door :
| Cerzen + || Twmon the button light ; : Status of heat
walve | | arding 2 T
e R Smple e oo m preservation ]Jght H
Chirnmey 53 == Tutn on the heat Teraperatare of heat “
wentilation |Strong M| preservation light Ppreservation lisht : Status of gas purmp
Tempem?me of cold “ Nitiogeiivalve 23
Junction
[] hlanipulator operation
Back

Fig.45-1

® Sample weighing carousel

a) Sample weighing carousel rotation: Input the number of the holes to be rotated ¢—=lighn the

right, and click “Sample weighing carousel rotate” and then the sample weighing carousel will be rotated
clockwise to the specified number holes and then stop rotation.

b) Sample weighing carousel reset: Click this button and the sample weighing carousel will be rotated to
the initial position.

¢) Sample weighing carousel up/ down: Click this button, the sample weighing carousel will go up/down.
When the sample weighing carousel reaching the Top position or Bottom position, it will automatically stop
going up or down.

® Combustion carousel

a) Combustion carousel rotation: Input the number of the holes to be rotated o—=_Ickn the right,

and click “Combustion carousel rotate” and then the combustion carousel will be rotated clockwise up to the
specified number of grids and then stop rotation

b)> Combustion carousel reset : Click this button and the combustion carousel will be rotated to position
No.1.

¢) Open /Close the combustion furnace door: Click this button to open or close the combustion furnace
24



ELan-50A Proximate Analyzer Operation Instructions

door untilthe furnace door is in the positioned status.

® Manipulator

Manipulator operation: Only after this check box is selected and correct password is input can the
manipulator be operated.

a) Manipulator shift right /left: If the combustion furnace door is open to the positioned status, when the
manipulator is in the rotation position or left position, select “combustion carousel” and click “Manipulator
shift” and the manipulator will be horizontally shifted to the combustion furnace and will be stopped after it
comes to the right position. When the manipulator is in the rotation position or right position, select “sample
weighing carousel” and click “Manipulator shift”, the manipulator will be shifted to the sample weighing
carousel and will be stopped when it is comes to the left position.

b) Manipulator rotate: Select the sample weighing carousel or combustion carousel and click the
“Manipulator rotate”, the manipulator will move to the center, then rotate toward the direction of sample
weighing carousel or combustion carousel, after the position is fixed, it will be stopped.

¢) Manipulator up / down: Click this button , the manipulator will go up or down verticAMen the
manipulator reached the top position or bottom position, it will stop going up or down automatically.

d) Manipulator initialization: When the system is in Enable status, click this button and the manipulator
will be rotated to the central point and going down to the Bottom position.

® Others

a) Turn on/ off the fan: Select “Sample carousel fan” and “Code wheel fan” switch, click “Turn on the
fan” to check the combustion carousel, code wheel, cooling fan and the fan in the back cover of the
instrument if they are working normally or not.

b) Chimney ventilation: Select strong/ weak or close chimney ventilatior¥if) tlick the chimney

ventilation button to see if the smoke exhauster controller is working normally.

¢) Turn on the gas valve: Select Oxygen valve and click “Turn on the gas vatheri you will hear

”

“Tang ", and the Oxygen valve/Air valve is on, allowing the air/oxygen to be supplied to the
high-temperature furnace. Click this button again to turn off the oxygen valve and stop oxygen/air supply; If
nitrogen valve is select and do the same operation, the high-temperature will be filled with nitrogen.
d) Sample discarding: Click sample discarding button and the samples will be discarded.
e) Turn on /off button light Click the “Button Light on” button,the confirmation light at the sample
placing door will be on, click again this button and the confirmation light will be off.
f) Turn on/off heat preservation light: Click the “Turn on heat preservation light” button to turn on the
heat preservation light which installed in the sample weighing room; And click this button again, the current
status of the heat preservation light will be displayed in the right status region.

Status region: To display the current position or working status of the left components.

Back: Click this button to exit manual test interface and back to the test window.
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2. Hall deection

Select the “Sample weighing carousel” or “Combustion carousel” of the “Hall detection” submenu of
the “Detection” main menu, the system will separately detect the rotation position Hall status of the
combustion carousel or sample weighing carousel. Select “Hall detection for all”, the system will
simultaneously detect the rotation position Hall status of the combustion carousel or sample weighing
carousel.

3. Clear the residual crucible

Select the “Sample weighing carousel” under the “Clear the left-over crucible” submenu of the
“Detection” main menu, the system will separately clear the crucibles from the sample weighing carousel.
Select the “Sample weighing carousel”, the system will separately or simultaneously clear the crucibles from

the sample weighing carousel and combustion carousel.

4.3.4 Data management
“Data management” is designed for the effective management of the testing data. In the course of the
test, to access and query to the database is allowed, and for the detailed functions please see Chapter 5.
4.3.5 Help
Click “Help” main menu, the window as shown in Fig.4-6 will be popped up:
Help(H) | ExitE)
Abhout.

Fig.4-6
1. About: Click this item to obtain the information about the measurement and control software. Click

“Yes” to come back to the main window.

4.3.6 EXxit

Click this menu and the window as shown in Fig.4-7 will be popped up:
Prompt g|
Sure to exat the software?

[ Shut down the corprter

Fig.4-7
Click “Yes” to exit the measurement and control software and to come back to the computer desktop;

Click “No” to come back to the main interface of measurement and control software.
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Select “Shut down the computer” then click “Yes”, the system will first exit the measurement and
control software, then shut down the computer automatically.

% When the computer is power on do not pull out the board card so as to avoid any damages

to the computer and the corresponding circuit board.
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Chapter 5 Data Management

5.1 Main interface
In the main interface of measurement and control software, click the “Data management” menu or the
shortcut bar “Data management” button to enter into the main window as shown in Fig.5-1. It mainly
consists of title bar, menu bar, shortcut button bar, data field and status bar, etc.

Data Management g@@

Systerm(3)  Edit(E)  Seawh(F)  Database  Help(H)

(% E e X

Search Aato No. Sample No. | . ASh_ S § . .]'ﬂnis.m:re. . - .A'
‘ample weight (g Madk ample weightlz Method 1
& 0.8728 I futolo:
S | 120110713002 | SYCB03-0 0. 9899 1.16 Sphl
. | 120110713003 ER-T33 0, 9969 0.08 et
[ie ] | 120110713004 AR-T3S 1. 00RO 0.08 e
120110718006 |  STC201-06 0,9874 0.24
| | 120110719006 |  5¥C301-06 0,9903 0. 24 [pErgt el
L1Samle Mo | 220110715001 0.9336 S
| || 20110715002 0,9439 [Ruzseightoth ()2
220110715003 0.9043 wiple weight of V. (g) 2
| 220110715004 0,9521 Methad of & 1
L Test method | 220110715005 0.9238 e weight o L ()
| | 220110715008 0,9323 B
220110715007 0, 9516 ol wight o 4 (2
220110715008 0. 9394 L
T - 220110715000 0,0518 ek
_ | 220110715010 0,9259 e
|- v o107 v 2010715022 i v
220110715023
220110715024 ol
O Result scope | 220110715025 sk anil ol
— = | 220110715026 ptmg reight nf ¥ () 2
H“ | | 220110715027 Method of 7. 2
[[- oo & | zzo110m15028 ot M
- | 220110715029 £ Ak
|| 220110715030 «_»i
i< | >

Current database: Vear 2011 | Tokal records: 36 Current 11

Fig.5-1

1. Title bar: To display database title;

2. Menu bar: To manage and operate each function menu of the database;

3. Shortcut button bar: To display the shortcut tools of operating the database;

4. Data field: Including auto number, sample number, each test index value, test date, test time, tester
and so on;

a) The length of number: At most 12 characters are allowed to input, and the maximum length to print is
12 characters;

b) The consist of auto number: Control number 1 (bit)+ Year 4 (bits)+ Month 2 (bits)+ Day2(bits) +

Sample number 3 (bits);
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5. Staus bar: To display the time, total number and position of the current data record
Additionally, when the cursor moves to the data field and right click the mouse, the window as shown in

Fig.5-1-1will be popped up:

Search current day record
Parallel samples
Search all records

Current dake records

Hide the selected calumn
Display all calumns

Adjust column width automatically

Save current Form

Fig.5-1-1

1. Seach current day records: Click this item to display the all records saved at current day.
2. Parallel sample: Click this item to display the records in the data field which has the same sample
number and test date with the selected record.
3. Search all records: Click this item, all saved records will be displayed in the data field.
4. Current date record: Click this item to display the records in the data field which has the same test
date with the selected records.
5. Hide the selected column: Select the displayed column in the data field and click this menu to hide the
selected column.
6. Display all columns: Click this item to display all configurated coluimrtbe date field.
7. Automatically adjust column width: Click this item, the column width will automatically be adjusted
according to the contents of each column in the data field.
8. Save current form: Click this item to save current column form in the data field.

5.2 Menu introduction
5.2.1 System (main menu), as shown in Fig.5-2:

System(s) | Edit(E)  Se

P Settings(3)

= Print

¢ Print presiewr

| Ext

Fig.5-2
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5.2.1.1 Seihg
Click this menu or the “Setting” button in the shortcut bar, the setting window will be popped up as

shown in Fig.5-2-1.

Configuration | Data backup | Password marageraent

Print tvpe Print property
(O Report sheet [ Tudge if parallel saraples ave out of tolerance
& Report fores Print air dry basis result Frint dry hasis result

Print tester coluran
[] Print tester
Print andit coluran

[] Print auditor

Print test company

Feport sheet header © Eeport Fheet of Test Results

Report forms header Feport Forms of Test Results
l Savve l l Back l

Fig.52-1

1. Basic setting tab

® Print type

a) Report sheet: To print the procedure parameter and average value of the parallel samples.

b) Report forms: To print several indexes of single or several records.

® Print properties

a Judge if parallel samples are out of tolerance: Select this item, when printing the report sheet of
parallel samples’ test results, the software will judge if if the parallel samples’ test results are out of
tolerance based on the precision requirement of the standards.

b) Print air dry basis result: Set the “Report sheet” to be available, and the test results printed are air dry

basis.

c) Print dry basis: Set the “Report sheet” to be available, and the test results printed are dry basis.

® Print optional columns

a) Print tester column: Select this item and this column will be printed at the tail of report sheet or report

forms.

b) Print tester: Select this column and input the tester name in the right textbox, then the tester name will
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be prnted at the tail of report sheet or report forms. Attention: Only when “Print tester column” is selected
can the tester be printed.
¢) Print audit column: Select this item and this column will be printed at the tail of report sheet or report
forms.
d)Print auditor: Select this column and input the auditor name in the right textbox, then the auditor name
will be printed at the tail of report sheet or report forms. Attention: Only when “Print audit column” is
selected can the auditor be printed.
e) Print test company: Select this item and input the test company information, then the test company
information will be printed at the tail of report sheet or report forms.
f) Report forms header: Input the content in the right textbox, and the content will be printed at the head
of report forms.
g) Report sheet header: Input the content in the right textbox, and the content will be printed at the head
of report sheet.
Save: After modifying the parameters test required, click this button, then the parameters will be saved.
Otherwise the parameters will not be saved.

Return: Click this button to exit the setting window and return to the database main interface.

2. Report forms configuration tab

Bagio setti.‘ng‘ Confignration ;Databac.l.!.up Password maragerasnt |

Column name | Print or not Print name Print wica

Sample Mo, Sample Mo 28

.Sample weight of M. (g) Ll Sample weight of M. (g) 20

Had% Had¥% 14

:Crucible weight of M. (g) Ll Crucible weight of M. (g} 20

| ifter heating weight of M. (z) [ After heating weight of M. 28

Method of M. O Method of M. 18

Maddvg Average of Mad(%) 20

.Sample weight of A (g) Ll Sample weight of 4. (g) 22

| At Lad 14

| Ak Lt 14

|Crucible weight of & (g) [ Crucible weight of A. (g} 24

| ifter combustion weight of A il After combuztion weight of 28

Method of 4. [ Method of 4. 18

:Aadﬁvg Adwerage of Aad(%) 20

.Adﬁvg [ dwerage of Ad(%) 20

.Sample weight of ¥. [(g) il Sample weight of V. (g) 22
.Vad% Vad% 14 >

< i e
Hote: The unit of column width is mm Drefanlt project 1 l l Default project 2 ‘

l Save l l Back ‘

Fig.5-2-2
a) Column name: The column name corresponds with the main window.

b) Print or not: Whether to print this column in the report forms or not.
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¢) Print nane: The column name displayed in the report forms.
d) Print width: The width of each column in the report forms, and the unit is millimeter.
e) Default selection: Select this item to print report forms based on the default setting items.

3. Data backup

Basic setting | Corfiguration D P Pagsword management
Backup
Backup autoraatizally |2 Dy
. CiProgram Files'Proxmate
Backup path * e merDataBaselbakl
Restore
2011071 4082240 bak Delst
2011072011384 bak eete
l Save ] l Back l
Fig.52-3

® Backup

To backup all data in the current database to avoid data lost. After the data backup, the backup files will
automatically be generated and displayed in the file list of the window.

a) Backup automatically: Select this tab and set the backup interval. After confirmation, the data will
automatically be backed up based on the set interval.

b)> Backup now: Click this button to backup the current database.

® Restore

a) Restore : Select a file in the file list box, click “Restore” button and the database will be restored to
the data as backed up in the current selected file.

b) Delete : After selecting one or several backup files in the file list box, click this button, when the
system prompts whether to delete backup file, select “Yes” to delete the selected data backup files. Otherwise,

the backup files will not be deleted.

® Password management
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Basic setting | Configuration | Databackup Passwrdmmgemem

Systern password
Onigiral password @

Hew password @

Mew password confirmation @

Fig.5-2-4
a) Origind password: Input original password.
b) New password: Input new password.
¢) Confirm new passwordinput new password again.
d) Modify: Click this button to enter into the password modification status.

e) OK: Click this button to save the new password.

5.2.1.2 Prirt:
Select this item in menu, and the report sheet or report forms will be printed according to the print
setting parameters.
5.2.1.3 Print preview:
Select this item in the menu to enter into the preview window and browse the to-be-printed data.
5.2.1.4 Exit
Select this item in the menu or click “X” in the upper right corner of main interface window, then the

window as shown in Fig.5-2-5will be popped up:

! ‘j Sure bo exit the database management program?
-

[ Yes ] L ] J

Fig.5-2-5
Click “Yes” to exit the database and return to the ELan-Rraximate Analyzer main interface.

Click “No” to return to the database main interface.
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5.2.2 Edt (main menu) as shown in Fig.5-3:

Edit(E} | Search(Fy  Database
e Delete 3
& Wodify
Single record browse

Save current form

Fig.5-3

1. Delete: Select one or several records, click this button and the Delete prompt window will be popped
up, select “Confirm” to delete the selected records, otherwise, the Delete operation will be cancelled.

2. Modify: Click this button and the landing window will be popped up. After inputting the correct
password, click “Modify” again or double-click data column, the Modify Window will be displayed. Modify
the parameters such as sample No. according to the actual conditions. Click “Recalculate” to finish the
modification, otherwise the modification is invalid.

3. Single record browse: Click this item in the menu and the single record browse window will be

displayed in the right of data displaying bar.

4. Save current form: Click this item in menu and the current columns status in the data field will be

saved automatically.

5.2.3 Search (main menu) as shown in Fig.5-4:

Search(F) | Database  Hslp(H
S| Cunent day records
B Llrecords
Current date records
Paralle] saraple
zer-defired
Fig.5-4

1. Current day records: Click this item in the menu or click the “The current day records” button in
shortcut bar to display all records saved in the current day.

2. All records: Click this item in menu or click “All records” button in shortcut bar, all saved records

will be displayed in the data field.

3. Current date record: Click this item to display records in the data field, and the records which have the

same test date with the selected records will be displayed.

4. Parallel samples: Click this item to display the records which have same sample number, test date
with the selected records in the data field.

5. User-defined: Click this item in the menu and the Search Window as shown in Fig.5-1 will be

displayed.
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Five methods of data search: Auto-number, sample number (manual number), test method, test date and
test results scope. Search by one or several conditions, select the search method at first, then select the
search condition and input corresponding conditions in the condition box, at last, click “Search” button,
and all records which meets the conditions will be displayed in the data field. Take the searching according
to auto-number as example and the steps are as follows:

a) Set search method: Click “Auto-number” check box, make it to the selected status.

b) Set search condition: Click¥” and select one item as required (such as “like”), and then input the

date (201004) in the right box.

¢) Search: Click this button, all the test records with the auto number 201004 will be displayed in the

data management window.

5.2.4 Database fain menu), as shown in Fig.5-5:

Diatabaze [ Help(H)

Year 2010

Year 2011

Fig.5-5

Select one year, all records saved in this year will be displayed in the data field.

5.2.5 Help (main menu), as shown in Fig.5-6:

Help(H)

Ehont

Fig.5-6

1. About: Click this item in menu to obtain the versions information of ELan-frAximate

Analyzer data management program. And click “Yes” to back to the main window.
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Chapter 6 Instrument using and operating rules

In this chapter, relevant using and operating rules of the instrument stipulations are made in the form of

flow chart. Users should read it carefully and operate accordingly.

1. Moisture test process

1. Preparation before the test

1) Prepare moisture/ash crucibles after burning to constant weight, samples and dried sample sgo@paze the

nitrogen cylinder ; 3 Check the tightness of the control and power circuits.

2. Stat the computer l

First turn on the display, then turn on the computer host, wait the system to enter Windows interface automatically.

3. Start the measurement and control prograni

[

Double click “ELan-50A" icon on desktop of Windows XP to enter into the software of the proximate analys
system. Or click [ Start] in the Windows and shift the mouse to point to tirolgram item and click “Software of

ELan-50A Proximate Analyzer " in the Program | submenu to enter into the software.

4. Parameter setting process l

Click [Settingl menu to enter parameter setting window.

'
v v

Select in the[ Test | tab, set[user-defined moisture /Classic |/ | Click the “Modify parameters” check box iv|1

Classic Ill to choose classic test method, “Abandon discardin{ setting window, after input the right passworfd,
moisture/Ash Samples can be sefmoisture constant weight and in thel Advanced tab, select Weighing

and|[ Classic moisture with nitrogen( Adjust the flow rate to thel | one by one/ Weighing in batch method.

range. Reference for Nitrogen is 7L/Min and air is 13L/min.

v v

After setting the test parameters, clitlavel , and then clickl Back| . Otherwise the modification is invalid.

v

Click [Sample weighing] shortcut button of Sample weighing] in [ Testl menu item and *“ Sample weighing

v

b

window will be popped up.

5. Sample weighing and placing process l

In Sample Weighing window, click the “"¥on the right of Weighing item/, and select Moisturehen set New No. |
or [ Related NoJ , shift the cursor td Sample numbersdnd input total number of samples to be weighed (Max. single-

carousel weighing number : 16 )
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!

After setting the sample weighing parameters , clicgtart ] and combustion furnace will automatically be heated

to the constant temperature of moisture test.

up

'

After sample weighing carousel and combustion carousel automatically been reset, “Please place crucible§” will be

prompted, please place a crucible in the sample weighing position of the sample weighing carousel, and

close the

sample placing door, then enter into the weighing process by press the red button on the mainframe or ¢lick the

“Confirm” in the sample weighing window.

v

After weighing the crucible, the system will prompt “Please add in samples” message.

v

Add in suitable sample according to the displayed sample weight at the prompt box, then close the sample placing door

and press the mainframe’s red button or click the “Confirm” in the sample weighing window, at this time, th
interface data field will display the sample weight; If not add in sample, the main interface will display blank
(“Allow blank sample test” has been set before weighing).

£ main

sample

v

Shake up the weighted sample. When all samples have been weighted, the system will prompt “Weighing
please confirm”, at this time, please close the sample placing door and press the mainframe red button or
“Confirm” in the sample weighing window again, the system will enter into the test status. (If samples have beg
but not confirmed, please click “Re-weighing” to resolve the misoperation; Click “End” can enter the test in ag

Click the “X” in the sample placing window to cancel the current test.)

finished,
click the
n added

lvance;

6. Moisure testing process l

1# sample comes to the sample introduction position, at this time, the combustion displayed tempenatsiere
constant temperature point, sample introduction will begin. After that, the system will finish the sample intro
automatically throught controling furnace door ON and OFF, sample tray rotation, manipulator going up and d
rotation.

Huction

wn and

'

After sample introduction, the system will automatically analysis the sample according to the set moisture test
And during the test process, select nitrogen ventilation or air according to different coal sample. The gas flow s

controlled manually at 10L

method.
hould be

v

15 minutes before the samples out, the system will automatically turn on the heat preservation light. If the
weight test needs, after weighing and calculating, the system will send the sample to furnace again and analy

the moisture values of the two comparisons meets the requirements.

v

After cooling timing over, the system will automatically weigh the sample and calculate the moisture value, and
the results in the data field of main interface. When the weighted samples rotate to the sample discarding

sample discarding device will do the discarding action.

v

After the test over, the system will enter‘t@onstant temperatute status .

constant

Bis it until

display
door, the




ELan-50A Proximate Analyzer Operation Instructions

|

7. Exit themeasurement and control environment

In case the experiment is not required, clidkExit] menu item. The system will pop up “Sure to exit the systerln?”
dialogue box, clickl Yes] to exit the measurement and control program, and back to the Windows XP desktog; click

[No/ to return to the program main interface .

8. Turn off the computer l

After back to the Windows desktop, please clidiStart] button in the Windows, select “ Shut down the computer”].

2. Ash test process

1. Prepaation before the test

1) Prepare moisture /ash crucibles at constant weight; 2) Prepare samples and pre-dried sample dpapard the

air pump and oxygen cylinder ) 4Check the control and power circuits for tightness.

2. Start the computer v

First turn on the display, then the computer host, waiting for the system automatically entering Windows interfae.

3. Start the measurement and control programl

Double click “ELan-50A" icon on the Windows XP desktop to enter into the measurement and control environment
of the proximate analysis system. Or clE&tart] in the Windows and shift the mouse to point to tfrogram item
and click “Measurement and control software of ELan-®roximate Analyzer " in thé Program | submenu to

enter the measurement and control environment.

4. Parameter setting process l

Click [Settingl menu to enter parameter setting window.

v
v v

Please select the weighing

QD

Select in thel Test | tab, setl user-defined ash / Classic quick ash/ Classic slow
/ASTM ash test methodd, also to abandon moisture /ash samples can bl | method [Weighing one by
according to the test. If classic method or ASTM ash test method is selpasd,| | One/ Weighing in batchl

constant weighlt can be set. When ASTM ash test method is selected, to veni| Method in thel Advanced
tab,

c

oxygen or not can also be selected. Adjust the flowrate in the range man
(Reference: Oxygen 2L/MIN, Air 13L/min.
|

Y v
After the test parameters are set , clickave , and then clickl Back| . Otherwise the changed item is invalid.

v

Click [ Sample weighing] shortcut button or $ample weighing] in [Tesl menu item will pop up the “Samplé

weighing ” window.
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5. Sampt weighing and placing process l

In the Sample Weighing window, click th&* on the right of [ Weighing item, and select Ash, then $&lew No. |

or [Related No.] , shift the cursor td Sample number| item to input total numbers of weighed samples (Max.

v

After the sample weighing parameters are set , cliskart ] and combustion furnace will automatically be heated|up

l

After set all parameters in the sample weighing window, please click the “Start” button or “Enter” key to enter into the

single-carousel weighing number : 16 )

to the ash sample injection temperature.

sample placing window. And after the sample weighing tray and combustion tray reset automatically, the system will
prompt “Please place crucibles”, now please place a crucible in the sample weighing position of the sample yeighing
tray, and close the samppdacing door, then enter into the weighing process by press the red button of the maipframe

or dick the “Confirm” in the sample weighing window.

'

After weighing the crucible, the system will prompt “Please add in samples” message.

v

Add in suitable sample according to the displayed sample weight at the prompt box, then close the sample placing door

and press the mainframe’s red button or click the “Confirm” in the sample weighing window, at this time, the main
interface data field will display the sample weight; If not add in sample, the main interface will display blank $ample

(“Allow blank sample test” has been set before weighing).

v

Shake up the weighted sample. When all samples have been weighted, the system will prompt “Weighing finished,

please confirm”, at this time, please close the sample placing door and press the mainframe red button or|click the
“Confirm” in the sample weighing window again, the system will enter into the test status. (If samples neef to be
added but not confirmed, please click “Re-weighing” to resolve the misoperation; Click “End” can enter the|test in

advance; Click the “X” in the sample placing window to cancel the current test.)

6. Ash testing process l

1# sample comes to the sample introduction position, at this time, the combustion furnace displayed tempstajure
sample introduction temperature, then the system will finish the sample introduction by automatically controlling

furnace door ON and OFF, sample tray rotation, manipulator going up and down and rotation.

v

After sample introduction, the system will automatically finish the test according to the sett ash test method. And during

the test process, select air ventilation. The gas flow should be controlled manually at 10L; If moisture test not finished,

please input the sample moisture value in the data field manually.
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v

15 minutes before the sample out, the system will automatically turn on the heat preservation light. After the |samples

out, the prompt bar will display “Ash cooling down” message.

'

After cooling timing over, the system will automatically weighing the sample and calculating the ash value, and|display

the results in the data field of main interface. When the weighted samples rotate to the sample discarding |door, the
sample discarding device will conduct the discarding action. If constant weight needed, the system will continug to heat

up according to the set time until the ash values of the two comparisons meet the requirements.

A 4

When the test is over, the system will entef @ooling” status .

7. Exit themeasurement and control environmeant
v

In case the experiment is not required, clidExit] menu item. The system will pop up “Sure to exit the system?”
dialogue box, click[ Yes] to exit the measurement and control program, and back to the Windows XP desktoy; click

[NoJ to return to the program main interface .

8. Shut down the computer l

After back to the Windows desktop, please clidiStart] button in the Windows, select “ Shut down the computer’].

3. Volatile matter test process

1. Preparation before the test

1) Prepare volatile matter crucibles, crucible cover and crucible support which are at constant weighéepare the

samples and pre-dried sample spoon; Gheck the control and power circuits for tightness.

2. Start the computer l

First turn on the display, then the computer host, waiting for the system automatically entering Windows interfate.

3. Start the measurement and control program
A

A

Double click “ELan-50A" icon on the Windows XP desktop to enter into the measurement and control environmént
of the proximate analysis system. Or cllc8tarf]l in the Windows and shift the mouse to point to tReogram item
and click “Measurement and control software of ELan-J®roximate Analyzer ” in thd Program | submenu to

enter the measurement and control environment.

4. Parameter setting process l

Click [Setting 1 menu to enter parameter setting window.

'
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. v

In the [Test | tab, set [ ISO standard Click the “Modify parameters” check box in setting windoyy,
testt ASTM standard tdstASTM after input the right password, and in thAdvanced tab,
standardl test and set[ Abandon to please select theWeighing one by one/ Weighing in batch
discard the volatile matter sample method. And you can modify the temperature parameterg in
accordina to the test nee. the [Temperatur! tab

v v
v

After the test parameters are set , clickave , and then clickl Back| . Otherwise the changed item is invalid.

v

weighing ” window.

5. Sampt weighing and placing process l

In the Sample Weighing window, click th&* on the right of Weighing item, and select Volatile matter, ther Kietw

single-carousel weighing number : 10)

v

After the sample weighing parameters are set , diSkart ] and the combustion furnace will automatically be hea

up to the volatile matter sample introduction temperature.

A4

Click [ Sample weighing! shortcut button or $ample weighing] in [Testl menu item will pop up the “Samplé

No. ] or [Related NoJ , shift the cursor td Sample number item to input total numbers of weighed samples (Max.

ted

After the sample weighing carousel and combustion carousel reset automatically, the system will prompt “Pleg
crucibles”, now please place a crucible in the sample weighing position of the sample weighing carousel, and
sample placing door, then enter into the weighing process by press the red button of the mainframe or g

“Confirm” in the sample weiahina winda

ise place
close the
lick the

v

After weighing the crucible, the system will prompt “Please add in samples” message.

l

Add in suitable sample according to the displayed sample weight at the prompt box, then close the sample pla
and press the mainframe’s red button or click the “Confirm” in the sample weighing window, at this time, th
interface data field will display the sample weight; If not add in sample, the main interface will display blank

(“Allow blank sample test” has been set before weighing).

cing door
e main

sample

v

After the added sample passed, please according to the prompt message to cover the crucible cover and close the

furnace door; After press the red button of the mainframe or click the “Confirm” in the sample weighing wind

w, the

system will to confirm the weight of crucible cover and the sample weight will be displayed in the data field df main

interface.
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v

Shake up the weighted sample. When all samples have been weighted, the system will prompt “Weighing

advance; Click the “X” in the sample placing window to cancel the current test.)

finished,

please confirm”, at this time, please close the sample placing door and press the mainframe red button or|click the
“Confirm” in the sample weighing window again, the system will enter into the test status. (If the samples haye been
added but not confirmed, please click “Re-weighing” to resolve the misoperation; Click “End” can enter the|test in

6. Volaile matter test process l

7L/min, ASTM standard Il test 20L/min.)

After placing the sample, the system will automatically judge if nitrogen ventilation is necessary or not according to the
test method selected. Before the test, adjust the flowrate of nitrogen to the range (Referrence: ASTM standard | test

'

After sample introduction, the heat preservation light will be automatically turned on and the system will automatically

analyze the sample; If moisture test not conducted, please input the sample moisture value in the data field manually.

v

During the sample out, the prompt bar will display the “sample out”. After the sample be sent our, the prompt

display the “Volatile matter cooling down” message.

bar will

v

sample” before the test, after the system calculated all samples, it will not conduct the discarding action.

After cooling timing over, the system will automatically weigh the sample and calculating the volatile matter|value,
and display the results in the data field of main interface. When the weighted samples rotate to the sample discarding

door, the sample discarding device will conduct the discarding action. If select the “Abandon to discard volatil¢ matter

v

When the test is over, the system will entef ooling” status .

7. Exit the measurement and control environment
v

In case the experiment is not required, clidkExit] menu item. The system will pop up “Sure to exit the syste

[No/ to return to the program main interface .

n?”

dialogue box, clickl Yes] to exit the measurement and control program, and back to the Windows XP desktop; click

8. Shut down the computer l

After back to the Windows desktop, please clidkStarfl button in the Windows, select “ Shut down the computer’|.

4. Moisture —Ash Test Continuously Process

1. Preparation before the test

1) Prepare moisture /ash ignition crucibles at constant weight; 2) Prepare samples and pre-dried sample s

Prepare the nitrogen cylinder, oxygen cylinder and air pumpCHeck the control and power circuits for tightness.

42
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2. Startthe computer l

3. Start the measurement and control program|

of the proximate analysis system. Or cllc8tarf]l in the Windows and shift the mouse to point to tReogram item
and click “Measurement and control software of ELan-3Broximate Analyzer ” in theé Program/ submenu to

enter the measurement and control environment.

4. Parameter setting process

v

Click [Settingl menubar to enter into the parameter setting window, and seledtNtsture-Ash Continuous Tes}

[ Classic Quick ash/ASTM ash test/ User-defined Asitf select the [Classt Moisture I/ Classic Moisture 1l for
moisture testthe ash test should select theClassic Quick ash/ Classic Slow Ash/ASTM ash tést

v

v

Click the [sample weighing

5. Sample weighing, placing and testing process

Settingl New No. |or[Related No.] under the sample weighing window, and shift the cursp8&mple numbers

item to input total numbers of weighed samples (Max. single-carousel weighing number : 16 )

v

After setting the parameters, please clicktart | and weigh the moisture sample according to the prompt. And

furnace will automatically be heated upthe target temperature according to the set test method.

After the moisture test, when the furnace displayed temperafisie sample introduction temperature, please start

ash sample introduction until the test finished.

6. Exit the measurement and control environmfnt

click [ Yes] to exit the measurement and control program, and back to the Windows XP desktdp\alitk return to

the program main interface .

7. Shut down the computer l

43

After the test parameters are set, please dl8kvel , and then clickl Back] . Otherwise the changed item is invalid.

After back to the Windows desktop, please clidkStart]l button in the Windows, select “ Shut down the computer’|.

First turn on the display, then the computer host, waiting for the system automatically entering Windows XP int¢rface.

Double click “ELan-50A” icon on the Windows XP desktop to enter into the measurement and control environment

availablel in the test setting tab. If select th&ser-defined Method| for moisture test, the ash test should select the

the

the

In case the test is not required, clitExitJmenu item. The system will pop up “Sure to exit the system?” dialogue [pox,
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Chapter 7 Instrument Maintenance

The maintenance of an equipment is very important, which has a direct influence to the equipment
accuracy, precision, fault rate and service life. In order to ensure the normal service of the ELan-50A

Proximate Analyzer, please read this chapter carefully.

1. Computer and printer equipped for this instrument should be maintained and serviced according to
their operating manuals. During usage, pay attention to virus intrusion. Virus scanning should be done at
regular time.

2. Dust or corrosive gas intrusion shall be prevented. Instrument shall be placed in dry environment. If it
is not used for a long time, cover it by a special dust-proof cover. When it is used again, make the system
temperature rise up to 105 &nd keep this temperature for over 60 minutes.

3. Persons except the operators shall not operate this instrument so as to avoid troubles due to incorrect
operation. It is not allowed to dismantle the instrument to avoid failure.

4. Avoid the direct flow from air conditioner and fan toward the instrument.

5. Sample shall be placed and taken away very carefully to avoid affecting the weighing of balance
module.

6. During the test, please strictly follow the steps in “Operating Manual”.

7. After the test begins, surfing the internet or playing games are prohibited to avoid impact to the
normal working of the system. If the computer has installed antivirus, please close the firewall and
real-time virus scanning function. Otherwise this will lead to the un-normal test performance.

8. Check the gas charging equipment regularly to see if there is air leakage. If air leakage, please handle

it immediately.

9. It is forbidden to adjust the pressure reducing valve, low-pressure gauge and gas flowmeter freely. If
high-pressure is not high enough, it should be replaced in time.

10. Special care shall be taken during moving this instrument to avoid the damage to the balance module.
After moving, the levelness, furnace hole position and manipulator travel must be re-adjusted. Accuracy of

instrument must be checked and calibrated.
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Chapter 8 Troubles and Trouble Shootings

Faults

Reasons and Remedies

1.The system display not on-ling 1. System not authorized. Ask the professionals fromi MRC

Company

2. USB-CAN card not properly connected;

3. The mainframe power is not on. Turn on the power;
4. USB-CAN card drive not installed. Install the drive &
restart the computer;
5. Abnormal communication. Please ask the professional

the repairing.

2. No balance value displayed

the main interface

ih. The mainframe power is not turned on. Turn on
instrument power;

2.The system set balance parameters (incl. connection
port No) not in line with the balance parameters, check or

the balance parameters;

on-line signal wire;

4. Ask the professionals for the repair.

ind

s for

the

serial

reset

3. Balance on-line signal wire not connected properly or with

poor contact. Switch off all the power and reconnect balance

3. Prompt “Heating power notl. The heating power is not switched on or not properly

switched on or power failure”

connected;
2. The instrument fuse burnt, replace the fuse;
3. The control card failure. Ask the professionals for

repairing.

4. Prompt “Balance Weighing

Abnormal”

1. Balance power not switched on due to the loose power
of the internal balance;

2. Sample weighing rod in touch with the foreign matter,

carousel. Readjust the weighing rod position or length (by

professionals)

5. The ash test results are on

higher side or lower side.

the Blank sample test is not done;

the

wire

i.e.

the weighing rod is in touch with the sample hole of the sample

the

2. Ash burning is done without air ventilation, check the
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flowmeter to see if the flowrate is sufficient, and adjust

flowrate; Open the back cover to check the furnace air ifilet.

it is not properly connected, solve the problem;

the

3. The quick ash testing is not suitable, slow ash testing

method should be adopted instead.

6.The printer failed to work o

printing error

1. Check if the printer signal line is properly connected or
Or is it disconnected?

2. Printer program failure, please reset the printer;

3. The measurement and control software failure, pl
replace it;

4. The printer failure, please take the Warranty to the |

service center.

not.

case

ocal

7. Computer crash

1. Check and modify computer CONFIG.SYS setting. Rein
the measure and control software;

2. Computer virus attacked, please Kkill the virus;

stall

3. The measurement and control software has been destroyed,;

4. The computer failure, take the Warranty to the local se

center.

vice
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