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[bookmark: _Toc5216]I. Summary
A smokemeter is a kind of instruments for measuring exhaust-smoke of diesel. For the  time being there are two kinds of smoke measurement devices: light-extinction type and filter  type. Although the test sample of filter of the Filter Type Smokemeter has a good visualization  and is easily preserved, the surveying values can not directly and continuously read off and not  be determined under the unstable working conditions such as acceleration, deceleration and so on; besides, the device only is able to survey the gas black but not the blue smoke and white smoke  formed by oil fog or aqueous vapor in the diesel’s exhaust gases, any surveying datum being  through a secondary transferring required and difficult of getting an accuracy; therefore, it is  being gradually superseded by the Light-Extinction Smokemeter these days.
This   Light-Extinction   Smokemeter   (with   an   another   name   of   Light-Transmission Smokemeter ) disclosed herein can make a smoke measurement based on the decay degree of the light-quantity penetrated under steady or transitional working conditions, having the features as below:
(1) The device, a by-pass type smokemeter, can make a measurement of smoke when a diesel (automobile) is in acceleration or deceleration or at a stable speed.
(2) Digital displaying directly; can avoid man-made errors in reading.
(3) Built-in microprocessor; can calculate immediately technology data, display them on the front plate or write them by a printer in the device, and be equipped with the output interfaces (for analogic or digital signals) to connect with an external computer network.
(4)  Self-diagnosing function; when the device is out of order, the trouble lamps concerned will be lightened and the code of the unit or element where an error occurred will be shown.
(5) Time function; some of time data such as year, month, day, date, hour, minute and second can be selected to display, in addition, year, month and date also can be printed while printing the measurement values in order to check and review after.
(6) Use a halogen-lamp as the light source, a selenium photocell as the detector, their optical performances are according with the requirements of GB3847-2005.

[bookmark: _Toc14226]II.Main Technical Parameter
1. Test Scope：No light transmission N:：0～100% (equivalent to smoke value 0 ~ 10FSN) Light absorption coefficient K：0- 16 .06 m- 1
2. Resolution: 0. 1%
3. Shows the value error：≤ ± 2% (measured value)
4. Stability: ± 1%/h
5. Optical platform number:
Physical channel length: 244mm
Optical information length: 215mm
Inside diameter of sampling room: 20mm
Light alignment: 3°
Light source: Green LED565nm
Detector: Silicon photodiode
Response time (non-filtration mode): 20ms
6. Ambient temperature: -5-50 °C
7. Relative humidity:  ≤ 95%
8. Supply voltage: AC 100-240V
9. Supply frequency: 50/60Hz
10. dimensions: control box : 240 ( d) x 310 (W) x 170 (H) mm
Flue box ( including bracket) : 130 ( d) x 400 (W) x 390 (H) mm
11. weight:control box : 4Kg Flue box : 5Kg

[bookmark: _Toc9687]III.Principle Of Operation
1.Instrument introduction
The HPC601smoke opacimeter is a kind ofpartial flow smoke opacimeter with single optical path,  it  conforms  to  the  requirements  for  the  smoke  opacimeter  in  the  National  Standard GB3847-2005 "Limits and measurement method for exhaust smoke from C.I.E. (Compression Ignition Engine), and vehicle equipped with C.I.E. ” and conforms to the ISO  11614  (draft 4/10/92) "Reciprocating and Circulating Compression Ignition Engine – a instrument used for measuring  the  light-tight  smoke  and  the  light  absorption  coefficient  of  exhaust"  and  the requirements  as  stipulated  in  the  PTB  EO   18- 19  "Compression  Ignition  Engine  Smoke Measuring Instrument" at the same time.
This product can be used for measuring the exhaust smoke of the diesel engine road vehicle and diesel motor, carrying on the continuous sampling measuring to the obvious pollutant of exhaust, obtaining the measuring result directly.








2. Measuring Principles
[image: ]
fig. 3- 1
When a beam of light passes through the gas having the consistent density and temperature, the intensity of light is attenuated as it is absorbed and scattered by the gas, the absorption indicates  that the  light  is transformed to  another  form  of energy,  the  scattering  is the  light emission caused by the reflection, refraction, diffraction, the absorption coefficient reflects the light absorption and scattering situation.
[image: ]The smoke opacimeter’s principle of work is based on the physical effect of light decay, a beam of light is shaded by the exhaust gas particle, the relation between the emergent light intensity and length can be expressed by the law of Beer-Lambert:
N=（ 1-e  [image: ]   ）•100%= （ 1-I/I0）• 100%
In the formula
N—— Opacity
I0—— Luminous intensity of incident light
I——Luminous intensity of emergent light
L——Optical path length
K——Light absorption coefficient, Unit: m- 1
The light absorption coefficient K is the basic unit of opacity value, it has nothing to do with the path length; the path length L is defined as optical path length, i.e. the smoke column length, taking meter as the unit, shown in the above formula; the opacity relates with the used optical path length but the light absorption coefficient has nothing to do with the optical path length. The optical path length is internationally accepted as 0.43m, which is the optical path length of the Hartidge smoke opacimeter.
The density of gas in the air chamber relates with the temperature pressure. Therefore the obtained commeasurable measuring result shall be revised according to the temperature and the pressure to the density of gas. But it shall be pointed out that only the light absorption coefficient K  can  be  revised  according  to  the  temperature.  The  opacity  indicated  value  must  be  first transformed to K value, then it can be revised according to the existing temperature and pressure, and transforming the K value to opacity N, the N value shall not be revised.
The figure below explains the relation between the light absorption coefficient K and the  opacity  N  value,  we  can  see  that  opacity  N  is  a  - 100%  linear  scale,  but  light  absorption  coefficient K is 0- infinity natural logarithm curve. Just as the expressed in the Beer-Lambert law, there is an explicit relation between the opacity N and the light absorption coefficient K.
relation between the light absorption coefficient K and the opacity N
[image: ][image: ]k









fig. 3-2

It is summarized below how the opacity platform realizes the opacity measurement.
The visible pollutant enters the test room from the gas entrance of platform, absorbing part of the visible light, the primary measuring  data is obtained after the acceptor has accepted the attenuated luminous intensity I and compared with the luminous intensity I0 of incident light, and the final display data is obtained after passing through a series of data processing. The opacity value measured in acceleration period is the maximum opacity of diesel engine road vehicle.

[image: ]
1- Emitter      2- Acceptor  3- Room temperature sensor    4- Heating element 5- Air temperature sensor 6- Gas entrance  7 - Test room  8- Exhaust fan
fig. 3-3
[bookmark: _Toc3879]The smoke opacimeter lies on the mutual effect of two subsystems, the first system is optical platform, which is mainly composed of the measuring room, and this measuring room can carry on the light-tight smoke measuring. The electronic system of the measuring room is equipped with a microcomputer processor, which can carry on the adjustment for this system, the test of working condition and revision of measurement under the effect of several temperature sensors. The second subsystem is display instrument, which is used for measuring the maximum value of opacity, displaying the measuring result on the LCD screen; the result can be printed by the printer and used for instructing the operator in the whole process.

[bookmark: _Toc17358]IV. Instrument Composing And Assembling
1.
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fig 4.1 Front panel schemes
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fig .3 Back panel schemes
[bookmark: _Toc27979]It is used for measuring the engine RPM of the diesel-powered vehicle; the sensor adsorbs
the spray bar while you are using it. For the sensor see Figure 4-3, it has a circular groove and the magnetism, the two characteristics enables the sensor adsorb the spray bar conveniently.
[image: ]
[bookmark: _Toc3821]fig 4.3
[bookmark: _Toc12908]3.O. T Sensor (Choose and Buy) ]
It is used for measuring the temperature of the engine oil in the vehicle engine crankcase.

2

Table 1：
	N
	K
	g/m3
	N
	K
	g/m3
	N
	K
	g/m3

	1
	0.021
	
	31
	0.92
	0. 148
	61
	2.32
	0.386

	2
	0.05
	
	32
	0.95
	0. 153
	62
	2.39
	0.397

	3
	0.08
	
	33
	0.99
	0. 160
	63
	2.45
	0.407

	4
	0. 10
	
	34
	1.03
	0. 167
	64
	2.52
	0.419

	5
	0. 13
	
	35
	1.06
	0. 173
	65
	2.59
	0.428

	6
	0. 15
	
	36
	1. 10
	0. 180
	66
	2.66
	0.441

	7
	0. 18
	
	37
	1. 14
	0. 185
	67
	2.74
	0.452

	8
	0.21
	
	38
	1. 18
	0. 192
	68
	2.81
	0.463

	9
	0.23
	
	39
	1.22
	0. 198
	69
	2.89
	0.477

	10
	0.26
	0.034
	40
	1.26
	0.205
	70
	2.97
	0.485

	11
	0.29
	0.041
	41
	1.30
	0.212
	71
	3.05
	0.503

	12
	0.32
	0.047
	42
	1.34
	0.220
	72
	3. 14
	0.515

	13
	0.34
	0.051
	43
	1.39
	0.227
	73
	3.23
	0.530

	14
	0.37
	0.056
	44
	1.43
	0.234
	74
	3.33
	0.545

	15
	0.41
	0.062
	45
	1.48
	0.241
	75
	3.42
	0.559

	16
	0.43
	0.066
	46
	1.52
	0.248
	76
	3.52
	0.575

	17
	0.46
	0.071
	47
	1.57
	0.256
	77
	3.63
	0.591

	18
	0.49
	0.076
	48
	1.61
	0.264
	78
	3.74
	0.609

	19
	0.52
	0.081
	49
	1.66
	0.273
	79
	3.85
	0.621

	20
	0.55
	0.087
	50
	1.71
	0.281
	80
	3.97
	0.646

	21
	0.58
	0.092
	51
	1.76
	0.290
	81
	4. 10
	0.667

	22
	0.61
	0.097
	52
	1.81
	0.300
	82
	4.23
	0.688

	23
	0.65
	0. 103
	53
	1.86
	0.309
	83
	4.38
	0.709

	24
	0.68
	0. 107
	54
	1.92
	0.318
	84
	4.52
	

	25
	0.71
	0. 112
	55
	1.97
	0.327
	85
	4.68
	

	26
	0.74
	0. 118
	56
	2.03
	0.336
	86
	4.85
	

	27
	0.78
	0. 124
	57
	2.08
	0.347
	87
	5.03
	

	28
	0.81
	0. 128
	58
	2. 14
	0.356
	88
	5.23
	

	29
	0.85
	0. 137
	59
	2.20
	0.367
	89
	5.45
	

	30
	0.88
	0. 141
	60
	2.26
	0.376
	90
	5.69
	




77

[bookmark: _Toc18094]V. Operation Method


5. 1 key functions and operating instructions
RST


——When the instrument in measurement, printing, and so on state, press the reset button, forced to return to the instrument shows "0" The Times is in the ready state, When the instrument in voltage, temperature, ready to show state, press the reset button, forced instrument to return to "0" times of the show is in the ready state;
— — Press this button, ascending show room temperature measurement, descending display measured room air pressure, and at the same time corresponding indicator light;
Oil T
RPM


Tube
Gas P


— —Press this button, ascending shows the oil temperature display speed, and at the same time, down light corresponding indicator;
	n


——In the measurement state, click this button, the show has measurement times;


	MAX


——In the measurement state, click this button, the measurement that the biggest value and the corresponding gyrating light absorption coefficient;
n+MAX——In the measurement state, at the same time in the two key, the last time the biggest show measurement value and the corresponding gyrating light absorption coefficient;
	CLK


——Press this button and enter the clock display, this button and ▲ ▼ key to   cooperate to use, and the modification, set the clock (see section 4.8, date, time calibration);
	PRT


——Each measure is finished, click this button, print measurement results, match serial interface of equipments, and also for serial data output; 

	PAP


 ——To replace the, installation printing paper roll;


▲+MAX——XianShiGuan temperature uplink channel voltage value, descending shows the oil
temperature channel voltage value;

▼+MAX——Upward pressure channel display voltage value, descending show board temperature channel voltage value;

▲ +

	Tube
Gas P
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path benchmark voltage value;

▼+             ——Used to deserve to speed measurement, air pressure measurement
Settings (see 5.2.7 choice);

PAP










——Uplink shows light path channel voltage value, descending shows light





5.2 the preparation for the measurement.
5.2. 1 in measurement, the measured before the start of vehicles must reach the requirements of the factory working temperature, and must use the product specification specified type of diesel. Start the engine, and speed up 2-3 times, and in all the exhaust muffler and blow smoke and soot.
5.2.2 will power plug in the ac 220 V the socket. If the match speed, the oil temperature measurement, or serial communication, please also will plug corresponding. Speed sensor head clip (is) in the adsorption of magnet head fuel injection, the oil temperature measurement is the first to pull out, and then the oil rod oil temperature sensor to measure in the crankcase head into the temperature of the motor oil.
5.2.3With 2.5 meters long hose to the sampling tubes and instrument imported joined up.
5.2.4 if light source and detector at the ends of the glass surface dirty words, please use soft cloth rub-up.
5.2.5 power switch for "open" digital pipe display "HPC601", after 5 seconds (display the time, when, and, minutes and seconds on the day when the behavior, and, minutes and seconds behavior). The instrument (began to heat, measuring chamber in measuring chamber is not up to 60 ℃, the instrument in a preheated stage, has been shows the time, fault display shows 09
At the  same time n key indicator light above. At this moment of time can be modified correction method (see).
5.2.6 when measuring temperature rise to 60 ℃ room, digital display the time, and no longer to show 0, (said "0" times, showed that in the downside, other who have 
take out show.) N key indicator light above, instrument into the measurement is in the ready state. At the same time, fan open, to 2 minutes automatically stop.
5.2.7  configuration  the  speed  measurement  and  (or)  pressure  measurement  (in  light absorption coefficient for pressure, temperature correction) user, please be following operations: (initial value is 0)
To hold key, then press go ▼ paper key and then also to loosen, the instrument into the speed and pressure measurement choice, temperature correction, show P  └ choose state ┘  └ ┘  └ ┘, "x" the number is 0, 1, 2, 3, "0" said not worthy└ ┘  └ ┘  └ ┘ x
Speed measurement (speed for 0) displays will not pressure measurement (and thus not light absorption  coefficient  for  pressure,  temperature  correction);  "1"  say  that  only  match  speed measurement, not measuring pressure; "2" said not only with air pressure measuring speed, the survey; "3" said at the same time with measurement and air pressure measurement speed.
Note: after a long time after use, measuring room has a lot of smoke and dust in, and will influence the accuracy of measurement of dark, can use cleaning brush and soft cloth on both sides of glass and measurement room for cleaning. Note: this operation (including behind the cleanness of 4.7) were in state must be shut down.
5.3Measuring
When  measuring  read  it  carefully  before   "compression  ignition   engine  and  vehicle compression ignition engine exhaust smoke emission limits and measurement method GB3847 (2005)".-
5.3. 1This will be the first to meet the idle state to. Including a turbocharged engines, gas each cycle all are in the starting point of the idle state. To heavy engine, will the accelerator pedal after let go at least wait 10 seconds.
5.3.2According to the "reset" button or by machine to send "B" the order, digital display O (said "0" times, show the next line bottom), n key indicator light above to continue (see chart a front panel functional schematic diagram), fan open, said for measuring apparatus have been prepared.
5.3.3 Will the sampling tubes inserted the exhaust pipes to meet the relevant sampling probe and installation (please see the appendix a) method. At the same time in diesel engine vehicles under the accelerator, in what freedom when measuring the acceleration, must be in 1 seconds, will the accelerator pedal fast and continuous completely, make fuel injection pump on exactly in the shortest possible time the maximal permitted fuel supply, and maintain 3-4 seconds, then loosen. In accelerating period, instrument into state (the oil temperature measurement/speed key indicator light above, fan opens for suction), a measure of gyrating plan from the locomotive gyrating value, and on the panel had revealed the change of smoke. Enter the idle state, gyrating value reduced significantly, and then to the maximum 70% when the smoke is convicted, project completed a measurement, and will get the maximum value as the smoke of measurement results of keep it. At this time that already measuring instrument number 3 seconds, also issued three hum, and then returns to smoke are displayed, and inform the instantaneous users can start the next time measurement.
Press  the  accelerator  again,  and  then  back  to  the  idle  state,  can  complete  the  second measurement. According to the operation, can finish  1-3 times measurement instrument, most can store three measurements, if undertake fourth time, take the measure after three measurement results, it can test the seven times, most are the results of the last three times get, if eight times, the measurement automatically return to 0 time, front of measurement null and void.
According  to  the  needs  of user  completed  in  1-3  times  after  sampling  tubes,  pull  out measured according to "print" button, the digital tube shows this several times the average of the measurement,  and print  it  several  times  the  maximum  income  measures  the  gyrating  value (opacity) Ni and corresponding light absorption coefficient Ki, and this several times the average value measu rement gyrating N and the corresponding light absorption coefficient K, the oil temperature T and speed, but also to print out measurement RPM of the date and time.
5.4 Measurement state, usually shows the opacity has been instantaneous N value and light absorption coefficient K. Click the n key, can show the completed measurement times, after three seconds back n and K value display. Click, can observe the MAX key measure of value and corresponding   gyrating   largest   optical   absorption   coefficient,   3   seconds   back   after   the instantaneous N and K value display.
5.5 Linear check in order to understand the instrument, the linearity of the instrument need to be regular, linear inspection. The method of linear check as follows:
In the instrument measured in is in the ready  state (display  "0" times), the  "standard of instrument  accessories  attenuation"  (with  the  above  N  for  its  attenuation,  value  than  NS threshold, and for or to light path for "standard length" 0.43 m "attenuation") from the instrument
[image: ]than the bottom slots (light emitting side, receiving side each have a vent, have put the slots of the piece for the attenuation, from either side of insert attenuation can insert, and stabs exactly against) not to put, instrument automatic open fan of attenuation of attenuation, into the state, the instrument measuring than that of measured after or to the standard light path length value and the corresponding gyrating light absorption coefficient, to show that after the stable value should be standard and gyrating attenuation ofNS is basically the same with the value.
Can  make  DuoCi  standards  of measurement,  and  print  attenuation  record  measurement result.
5.6 Into the state (the oil temperature measurement/speed indicator light above the health, if not after operation, the instruments will be measured by time, after 10 minutes to automatically return to state health (n), light above fan carries on, about 2 minutes, shut down automatically fan.
5.7 During the measurement showed that "E r r 1", and "fault" 0 "showing that the unit 1" (right   now   to   press   the   reset   button,   and   then   at   the   same   time   in   ▲   and   tube temperature/pressure two key, display shows voltage value could be less than 2.030), it means the gyrating instrument measurement for a long time, on both sides of the glass is thick with carbon particles of light, the attenuation and, at this point, should be used by clean soft cloth (or ChouBu)  wipe   it.   (in   light   of  the   circumstances,   clean  way   and  press   ▲   and  tube temperature/pressure two key, display shows voltage value should be in 4.000 or so).
5.8time correction. As a "the clock" button, the front panel downside digital will show  └ ┘ 06, the one on the left one "1" for "year", the right side two representative which year, (1  └ ┘ 06 represents), press "▲" a years is add 1 to 1 (here └ ┘ 07). According to "has been ▲" do not put, order (1  └ years increase ┘ 07, 1  └ ┘ 08,... etc). If as a "▼", then, have been reduced by 1 years according to the "▼" do not put the order to reduce years. Each as a "the clock" button, the most left  a  digital  display  in  turn  "2"  (representative  months),  "3"  (representative  date),  the  "4" (representative hours), "5" (representative minutes), "6" (representative seconds). And the right end of the corresponding digital double-digit said respectively, which month is a day which, what's a few seconds, a few minutes,. The same press "▲" or "▼" can the increase or decrease. After correction, click again "the clock" button, the digital automatically shows the time (day., points. Seconds).
5.9 The machine has the standard RS-232 A serial interface digital output (or analog interface 0-5 V), according to the customer request. Figure 5.
[image: ]
Digital interface                                          Analog interface
2．RXD   3．TXD   5．GND                            1.Signal output        5.GND

Choose the simulation of the user interface：
1 and after the panel interface outlet for feet, 1 foot for analog signal output.
2, after each measure, according to "print" button and average value sent out, smoke filled with degrees value N = 100% corresponding 5 V output,
Choose  the  serial  number  of the  communication  interface,  user  can  control  the  whole measuring process by the host. Please follow the way online use:
5.9. 1 Five core electrical outlet, this machine is equipped with plug and socket that each terminal as shown in figure 5 shows).
5.9.2 communication format: the machine is sending data baud rates for 2400 BPS, 8 bits of data bits, a starting a, a stop bits, a parity, parity checking.
5.9.3 in a preheated temperature, into the instrument preparation stage shows "O" (n key indicator light above), the host hair  "B" command (ASC  Ⅱ yards 42 H or 62 H), reset the instrument, the instrument to host back character "P" Ⅱ 50 yards (ASC) H.
Will the sampling tubes inserted the exhaust pipe, step acceleration engages the pedal exactly, will speed the highest mentioned. As smoke entering, the instrument measuring state into the oil  temperature/speed (above), the key indicator light show instantaneous gyrating value. Trample  accelerator 3 to 4 seconds, and then about 10 seconds off the gas, had completed a measurement.
If we trample accelerator 3-4 seconds off the gas- 10 seconds, and finish second measurement is. Such operation, users can according to need to complete 1-3 time measurement. Measuring over, pull out the sampling tubes.
5.9.4 format is as follows:
(1) test 1 time send bytes: 3 FH a, a total of three rows, send the first act, the second test results, the third behavior behavior average oil temperature, speed and the check and value.
01 * *. * (N1) * *. * * (K1) oAoD
* *. * (N  └ ┘) * *. * * (K  └ ┘ oAoD)
* * *. * (T) x x x x (RPM) * * * * oAoD 03
(2) the test two send bytes: 52 H a; Send four lines, were on the second act 1, 2 times test results, the third behavior average; The fourth behavior oil temperature, speed and the check and.
01 * *. * (N1) * *. * * (K1) oAoD
* *. * (N2) * *. * * (K2) oAoD
* *. * (N  └ ┘) * *. * * (K  └ ┘ oAoD)
* * *. * (T) x x x x (RPM) * * * * oAoD 03
(3) test three times to send bytes for 65 H a, a total of five line, three send act 1, 2 or 3 times of the test results, the fourth behavior average; The  fifth behavior, rotary  speed  and the oil temperature calibration and.
Send in the data,  Ⅱ yards 01 H, ASC 03 H for starting a respectively, stop a, oAH, oDH for line, line breaks,  └ ┘ for Spaces inside the ASC  Ⅱ yards, all the x 20 H operators are  Ⅱ ASC code, the decimal point ". " Ⅱ code for ASC EH, the last 2 x x x x for calibration, and, for all digital (including the decimal point, but not including the starting operator, oAH, oDH, also not included in parentheses and symbols, toe yards)  Ⅱ yards ASC, again with the sum of ASC  Ⅱ code was sent.
In  A  host  A  command,  the  instrument  shows  that  it  several  times  the  average  value measurement FSN. After 40 seconds back to 0 for display preparation of state. Test the next car, to send B command from the start.
5.9.5 To meet the  special needs  of some users: the measured value  changing with time gyrating rule, the instrument is also has a C command and G command.
Start with B command measurement. When sampling engages the exhaust pipe, tube into acceleration3, smoke entering, the instrument shows instantaneous gyrating value. At this time, the host can every 1 seconds (0.5 seconds) or to the instrument to send a C command (ASC  Ⅱ yards and H or 63 H), the instrument to the machine to send immediately, the instantaneous concentration send format for: (bytes: 1) EH
01 * *. *, * *. * *, * * *. * * * * *, * * *, * oAoD 03
Among them is at the beginning and end of the operator 01 H operator 03 H is in the data between the instantaneous and the N N, gyrating value corresponding absorption coefficient K, the oil temperature, speed and calibration and, each with a comma between data (ASC Ⅱ code 2 CH) space.
In the constant C command for all the data available, a final end measurement. G command Namely: the host of this instrument to send G command (ASC  Ⅱ yards or 67 47 H H), the instrument to the machine to send characters "T" (ASC Ⅱ yards 54 H) says it has received the G command. Host Since then, another 40 s instrument back to show 0 time preparation condition.
5.9.6 In addition to the mentioned the legal communication command, the instrument outside in the receiving to any illegal order to host all back character "E" (ASC Ⅱ yards 45 H).
5. 10 The use of this instrument in the lines of the user, not normally with micro printer and with only serial communication interface. If at the same time, it is equipped with mini printer machine to send A command for data, the instrument and print measurement results, or press the "print" key, print, and at the same time as serial transmitter. Can DuoCi hair A command take number, also can DuoCi according to "print" keys, or A command, printing command A cross.
In the last printing command or A command, the then through 40 seconds, ready to return to the instrument, and the fan continue to move two minutes later shut down.

[bookmark: _Toc1494]VI.replacement parts
The instrument has been installed scroll while it leaves the factory. If the paper has been used up and needs replacing, please do as following:
(1)  Open  the  door  of paper  box.  Press  the  above  place  of the  box  and  it  will  open automatically. If it cannot open totally, please use your hand to help to pull it open as far as possible to the great angle.
(2) Take out plastic support that is loaded with scroll (as picture 6- 1 to install plastic support of scroll).
[image: ]

Push the paper axial up, and then take it out
Fig.6- 1Plastic support for installing scroll
(3)Try your best to take down the scroll, replace the blank scroll with the new one. After the new scroll set in the axis, install the scroll on the plastic support in the guide channel (Please note you must make sure the scroll has been installed reliable and will not fall), cut the scroll like the style in Picture 6-2, in order to insert the PRTer well.
[image: ]
Fig.6-2    Style ofpaper rolled and paper end
(4) After connecting the power source, simultaneously press  PRT  and  PAP  to make the
PRTer nose rotate. At this time, use your hand to send the paper to the paper entrance under the PRTer nose, the paper then can enter the nose slowly, until the paper has the needed length out of the box gate, the scroll has been changed ok, again push up the box gate, press “Reset” key to stop the paper walking.
(5). Color ribbon installation:
The color bandbox has been installed before the PRTer leaves the plant, but after a period of time of using, it needs replacing. You may do it according to following steps:
(5- 1) Open the box gate (Try your best to press the box gate above, the box goalkeeper loosens, then you can put the box gate as far as possible to the great angle by your hand), you
may see the PRTer nose. (See Picture 6-3, PRTer nose inside box gate).
[image: ]
Fig.6-3 PRTer nose inside box gate
Take down the former color ribbon from PRTer nose (see Picture 6-4 schematic drawing for taking down color ribbon).
（5-2 ） Attention: Please first lift the right margin of the color ribbon box, and then lift left side again to take down the color bandbox.
[image: ]
Fig.6-4    Schematic drawing for taking the color ribbon
(5-3) Exchanging new color bandbox
First gently place left side color bandbox on the left side gear shaft of PRTer nose, lift right margin slightly, do not lay down. By now if you discover the left side color bandbox has not fallen, please use the finger to rotate slightly according to the arrow direction, fall the right margin of color bandbox down after left side color ribbon lays down. Please inspect whether the color ribbon pulls straight. If it has not been pulled straight, or the color ribbon also reveals outside color bandbox, you may again gyrate the knob on the color bandbox, until the color ribbon drags into in the color bandbox and pulls straight. If it does not have the paper in the nose, replacement of the color ribbon will be easier.
(5-4)Close the box gate.

[bookmark: _Toc11267]VII.  Fault Diagnosis
The machine has  self diagnosis  function, when  instrument malfunction, two  "fault unit" digital displays shows failure code.
Here is a list of fault phenomena and may cause and solution.
(1) "01" fault: said glass, should be on both sides pollution wiped clean. If after rub-up still not
Eliminate, for "01", can be in a fault in after the reset button at the same time in "▲" and "tube   temperature/pressure"   two   key   (shall   first   press   "▲",   according   to   "after   the temperature/pressure"),  the  front  panel  will  display  the  photoelectric  voltage  value  too  low (certainly less than "2.030"), may be light emitting diode damage caused by the reasons such as.
(2)  "02"  fault: the photoelectric voltage value more than  said the  "4.900", this time the display  automatically  photoelectric  voltage  value  (sure  more  than  "4.900"),  this  shows  that damage is circuit. If after shutdown for a time to boot, still so, then please return to overhaul the manufacturer.
(3) "07" fault: the photoelectric voltage value is negative said, may be the reason is the main source of the board + 12 V power failure, no + 12 V power supply.
(4)  "08"  fault:  says the temperature too high  (> measuring room  99  ℃), may cause the temperature sensor plug is not inserted.
(5)  "09" fault: said room temperature is too low, the instrument measuring is still in the preheated stage, please wait for a few minutes. Users

[bookmark: _Toc18500]VIII. Users Of The Storage And Maintenance
This instrument is precision measuring instruments, when using, should prevent insolation, rain,  sandstone  and  corrosive  gas,  strong  erosion  of mechanical  vibration.  After  each  use instruments shall be stored in cleanness, moistureproof, mouldproof environment.

[bookmark: _Toc23063]IX. Manufacturer's Responsibility And Guarantee
The instrument of the consignment date 12 months, all users keep transportation, storage and use of rules, and the quality standard of less than the product, the enterprise is responsible for free repair or replacement (not including printer head). and Responsible for lifelong maintenance services.

[bookmark: _Toc30727]X. Appendix
(1)Appendix (excerpt from GB 3847 2005)
H2. 1 stability test installation. Speed
H2. 1. 1 sampling probe and the exhaust pipes of the cross-sectional area than should be not less than 0.05. In the exhaust pipe probe through the opening the measurement of back pressure shall not exceed 735 Pa.
H2. 1.2 probe should be a pipe, the open end and is located in the exhaust pipe or forward extension tube  (if necessary)  in the  axis. The probe  should be  located  flue  gas  distribution roughly uniform  on the  cross.  Therefore,  the probe  should  as  far  as possible placed  in  the downstream of the exhaust pipe and, when necessary, on the extension tube. A D for the diameter of the exhaust pipe through the opening, the probe end should be located straight pipe, sampling points for at least six long straight pipe upstream, downstream D for at least 3 D long straight. If use the extension tube, the outlet air into the are not allowed to have.
H2. 1.3 exhaust pipe of the pressure and sampling pressure drop characteristics, should make the probe sampling on dynamic sampling to effect.
H2. 1.4 when necessary, can be in sampling in the pipe access compact structure, have enough volume expansion tank to dampen pulse, expansion tank should as far as possible to close to the probe. Also can be attached with cooler. Expansion tank and the structure of the cooler should not excessive interference of the exhaust air composition.
H2. 1.5  can  be  in  the  exhaust  pipe  installation  wing  valve  or  other  means  of pressure increased sampling, but should be in sampling probe at least 3 D downstream place.
H2. 1.6 probe, cooling device, expansion tank (if need to be) and opacity instrument with the connection between the pipe should be as short as possible, at the same time satisfy the G3.8 and G3.9 to pressure and temperature in the prescribed requirements. Line should sampling points to tilt up through, and should avoid photometric will make carbon smoke the accumulation of sharp curve. If not and deeply in the photometric not pack valve, should be in the upstream.
H2. 1.7  during the trial  is to be  inspected to  ensure that  G3.8  about measuring  chamber pressure requirements, and G3.9 about in the room temperature measurement requirements to meet.
H2.2 freedom of accelerated testing installation
H2.2. 1 sampling probe and the exhaust pipes of the cross-sectional area than should be not less than 0.05, the exhaust pipe probe openings in the measurement of back pressure shall not exceed 735 Pa.
H2.2.2 probe should be a pipe, the open end and is located in the exhaust pipe or forward extension tube  (if necessary)  in the  axis. The probe  should be  located  flue  gas  distribution roughly  uniform  on  the  cross,  therefore,  should be  placed  in  the  probe  of the  exhaust  the downstream and, when necessary, on the extension tube. A D for the diameter of the exhaust pipe through the opening, the probe end should be located straight pipe, sampling points for at least six long straight pipe upstream, downstream D for at least 3 D long straight. If use the extension tube, the outlet air into the are not allowed to have.
H2.2.3 sampling system should guarantee in engine all rotating speed, not pervious to light the sample gas within the gyrating plan in the provisions of the G3.8.2 pressure within limits. This can be through the record idle and maximum engine no load of rotating speed the sample gas pressure to check. According to the characteristics of the project not pervious to light smoke, the sample gas pressure can through the exhaust pipe or extend the pipe fixed the throttle device or  wing  valve  controlled. No  matter  use  what  method,  opening  in  the  exhaust  pipe  probe measurement of back pressure shall not exceed 735 Pa.
H2.2.4 connection is not pervious to light of thousands of tubes of gyrating should as far as possible short. Line should sampling points to tilt up is not pervious to light, and should avoid gyrating plan will make carbon smoke the accumulation of sharp curve. In not pervious to light can be set aside the gyrating plan, so as to not valve in measured, will not pervious to light and smoke exhaust flow plan separate.
(2) Appendix stability of the test of speed limit smoke emission from 3847-2005 GB (table 1)
	Name flow  (G)
L/s
	(K)
m-1

	≤42
45
50
	2.26
2.19
2.08

	55
60
65
70
	1.985
1.90
1.84
1.775

	75
80
85
	1.72
1.665
1.62

	90
95
100
	1.575
1.535
1.495

	105
110
115
	1.465
1.425
1.395



	120
125
130
	1.37
1.345
1 32

	135
140
145
	1.30
1.27
1.25

	150
155
160
	1.225
1.205
1.19

	165
170
175
	1.17
1.155
1.14

	180
185
190
	1.125
1.11
1.095

	195
≥200
	1.08
1 065

	Note: while these  are  about to the numerical nearest  0.01 to  0.005, but it doesn't mean that precise measurement also need to such a degree.


（3）Appendix of in-use vehicle exhaust smoke emission control requirements (excerpt from GB 3847 2005 the first Ⅳ part)
23 for the implementation of the standard production in use the car after
This standard since the date of implementation of the provisions of this standard, according to approved for type approval ofproduction in use the car models, should press appendices I
Requirements  free  accelerated  testing,  measured  exhaust  light  absorption  coefficient  not approved by the approval should be greater than cars free accelerate exhaust
Smoke emission limits, plus 0.5 m- 1.
24 for October 1, 2001 with the production in cars
Since October 1, 2001, to implement this standard production car should be according to the requirements of the appendices I free accelerate try
Check, measured exhaust light absorption coefficient should not be greater than the following numerical:
-natural aspirated: 2.5 m- 1;
-turbocharged style: 3.0 m- 1.
25 for the 2001 October 1 with the production in cars
25. 1 since July 1, 1995 to September 30, 2001, the production of use the car during in, should press this standard appendix K requirements
Free accelerate test, the measurement of gyrating value should be no more than 4.5 Rb.
25.2 since 1995 June 30 days before the production in use the car should be according to the requirements of this standard appendix K free acceleration test, the measurement of gyrating value should be no more than 5.0 Rb.
26 in use the car emissions monitoring
Since this standard 26. 1 the date of implementation of the compression ignition engine, with car emissions monitoring, in using the standard exhaust smoke emission limits and measurement methods. In the motor vehicle quantities large, serious pollution area, can adopt this standard appendix J required by slow loading in-use light-duty gasoline-fuelled vehicles. In use the car emissions  monitoring  also  can  use  eye-measurement  to  high  emissions  screening  by  car,  a qualified personnel.
26.2 each provincial competent  administrative department of environmental protection of local actual condition, can according to determine the car emissions monitoring schemes, with choice
Free speed up or slow down the load of in-use light-duty gasoline-fuelled vehicles a method with car exhaust pollutants as in emission test methods. For with
A model with car emissions in the implementation of environmental protection monitoring or regular inspection shall not be used when two or more sets of exhaust pollutants row
Put test methods.
26.3 the region, slow loading in-use light-duty gasoline-fuelled vehicles should formulate the local  exhaust  smoke  emission  limits,  the  provincial  people's  government  for  approval,  a
newspaper
The competent administrative department of environmental protection under the state council for the record after implementation. Slow loading method exhaust smoke emission limits the basic principles of the and
Methods by the competent administrative department of environmental protection under the state council shall be formulated separately.
27 standard implementation and supervision
27. 1 this standard implementation date for 1 July 2005.
27.2 this standard by the competent administrative department of environmental protection under the state council shall supervise the implementation.










[bookmark: _Toc10971][bookmark: _Toc20079]XI. Packing List
	No.
	Item
	Qty

	1
	Sampling head (including put his hand)
	1

	2
	The hose (including nuisance buttons)
	1

	3
	The power cord 
	1

	4
	The fuse tube (2 A) 
	2

	5
	Standard attenuation of 
	1

	6
	Cleaning brush  
	1

	7
	Instrument stents
	1

	8
	Stents fixed screw 
	4
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