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5G-10

Introduction

Planet Equipment thanks you for your purchase of the 5G-10 Emission Analyzer.

The 5G-10 five gas emission analyzer is accurate, versatile and easy to use. It
also has many features. Please read and become familiar with the material in this
manual in order to get the best service from your new analyzer. We have
provided aQuick Start section for those who would like to start using the 5G-10

immediately.

The 5G-10 was conceived, designed, and proudly built in the United States of
Americafor discerning users worldwide.
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Quick Start

Attach Filter Assembly

Thefilter assembly must be attached to the analyzer before operation. Seefigure
1

Analyzer Rear View
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Figure1

Connect the hose from the UPPER hose barb fitting on the rear panel of the
analyzer to the UPPER hose barb fitting fitting on the filter housing. The water
drain check valve must also bein place on the filter bowl housing.

Attach Sample Hose

Attach the sample hose from the exhaust probe to the LOWER fitting on the filter
bowl housing.
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Power Switch

The power switch islocated on the rear panel. Pressthe switch in the upper
position to turn the analyzer on. The center position isoff. The lower position
turnstheinternal battery charger on when external power is applied to the DC
power connector. See battery charging section for more information.

Insert Exhaust Probe into Tailpipe

Insert the exhaust probe fully into the tail pipe. The tubing coil on the exhaust
probe can serve as clamp to attach the probe to the edge of the tailpipe. See
Figure 2.

Vehicle Tailpipe

Figure2

Begin Reading Gas Values

That'sit! Begin reading gas values on thedisplay.



5G-10

Operating Instructions

Initial Setup

Place thefilter assembly in the bracket on the side of the analyzer and connect
the hoses as shown in Figure 1. The hose on the UPPER hose barb fitting of the
filter housing connects to the UPPER (inlet) hose barb fitting on the rear panel of
the analyzer. The hose from the exhaust probe connectsto the LOWER hose
barb fitting on the filter bow! housing. The water drain check valve must bein
place on the filter bowl! housing.

The LOWER hose barb fitting on the rear panel of the analyzer is the outlet port.
A hoseis not connected to thisfitting unlessit is necessary to vent the spent
exhaust gases out of an enclosed area, such as when operating inside avehicle.

Never operate the 5G-10 without a properly functioning filter system. Do not
attempt to bypass the filter assembly by connecting the exhaust sample hose
directly to theinlet port on the rear panel. Damage caused by contamination is
not awarranty matter and will not be covered under the warranty.

Starting the 5G-10

The rocker switch on the rear panel isathree position switch. The upper
position is ON. The center position is OFF. Thelower positionis CHARGE.
Press the switch in the upper position to turn the 5G-10 on. The analyzer will
perform aself test and will zero itself. It will be ready for operation in approxi-
mately 40 seconds.

Emission Testing

When the 5G-10 has completed its initialization routine, the gas reading screen
will appear on the display. Insert the exhaust probe into the vehicle tail pipe to
obtain exhaust emission readings.
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Reading the Display

Gas values and other datawill be displayed numerically. At times, some of the
values may appear as"xx". This can occur when the values are not within a
predetermined range. Please seefigure 3.

HC 0 CO .00

02 21.33 NOx 0

C0o2 .00 RPM XX

LDA xx A/F XX
Figure3

HC and NOx are displayed in parts per million (ppm). CO, 02, and CO2 are
displayed in percentage (%).

Shutting Down

When vehicletesting is completed, allow the analyzer to run long enough to
clear any residual gases or moisture. Pressthe switch on therear panel to the
center position.

Power Options

The primary source of power for the 5G-10 isits own internal battery. The 5G-10
can also be powered by the supplied AC wall adapter. The adapter will be either
a120VAC or 240VAC wall adapter, depending on the country of use. If yoursis
a 240V AC adapter, you may have to provide a conversion plug for your area.

The 5G-10 can be powered from the 12V DC battery of the vehiclein test or
another 12VDC battery. A DC harnessis provided that will connect directly to a
vehicle battery, or plug into avehicle cigarette lighter socket. The DC harness
plug or the AC wall adapter plug connectsto the 12V DC power jack on the rear
panel of the analyzer.
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Caution: Observe the correct polarity when connecting to an external battery.
The RED clipisPOSTIVE. The BLACK clipis NEGATIVE. Use only the wall
adapter supplied with the 5G-10. Other adapters can damage the analyzer.

Battery Charging

A message will be displayed when the internal battery needs to be recharged.
Allowing the battery to discharge below this level can cause damage. When
the low battery message appears, recharge the battery. If you need to continue
operating the 5G-10, connect an external 12V DC power source to the DC power
jack ontherear panel. Thiscan be avehicle battery or the AC wall adapter.

Please note: The battery does not charge while the analyzer is operating. To
charge the battery, supply external power to the DC power jack on the rear panel.
Press the rocker switch to its lower position. A discharged battery will chargein
10to 14 hours. The battery does not need to be completely discharged before
recharging.

Keypad

There are six keys on the keypad. They are MENU, ENTER, and four directional
cursor control keys. Please seefigure 4. Depending on the current function of
the analyzer, not all keys may be operational at all times.

f E MENU

Figure 4 <\ |>

v ENTER
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Menu System

The many features of the 5G-10 are avail able by an easy to use menu system.
The menu can be accessed whenever the the gas reading screenis being
displayed.

Press the MENU key on the keypad until abeep isheard. The menu selections
will be displayed.

Scroll up or down through the menu sel ections using the up/down cursor control
keys. Anarrow onthe display will indicateif there are additional menu choices
above or below the currently displayed portion of the menu. When the menu
item you wish to select isindicated, pressthe ENTER key. Please seefigureb5.

0 Exit MAIN Menu
1 Memory Menu
2 Utilities Menu
34 Zero Bench

Figure5

Notethat in figure 5 the cursor is on menu selection one, Memory Menu. To exit
from amenu, scroll up to selection " 0" which is always the uppermost linein the
menu, then press the ENTER key.

Saving Records

Gas readings that are currently on the display screen can be recorded. To save
the current readings, press the ENTER key when the gas readings you wish to
record are being displayed. The readings are recorded the moment the ENTER
key is pressed.

Another screen will appear that will allow you to add an identification to the
record. TheID can be a customer name, license number, VIN number, etc. To
make an entry, scroll with the cursor control keysto the number or |etter you
wish to select. When the cursor is over the selection, pressENTER. Upto 20
letters, numbers, or spaces can be entered in any combination. If you make a
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mistake, select the back space arrow (the arrow pointing to the left) and press
ENTER. Thelast character that was selected will be erased.

When the ID is complete, press the down cursor key until the cursor ison the
bottom line of the display. Scroll left or right to either Print, Save, or Exit. Press
ENTER when the arrow indicates your choice. It isnot necessary to enter an ID
in order to save a record.

Selecting Print from this screen will print the data wihout saving the record to
memory. Please note: Print isfunctional only if the optional printer is attached
tothe analzyer. If you attempt to print without the printer attached, the
analyzer will have to berestarted.

Save retains the record in memory. Up to 250 individual records can be saved.

Exit returns to normal operation without saving the record.

1234567890 ABCDEFGHI
JKLMNOPQRSTUVWXYZ <~

Print Save SExit

Figure 6

Viewing Records

Access the Main Menu by pressing the MENU key until the beep is heard. Scroll
to the Memory Menu selection. PressENTER. The Memory Menu will appear.
Select Recall Records. If there are no recordsto display, the message "Memory
Empty" will be displayed. Otherwise, the record number and ID (if available) will
be shown. Select Viewto see the saved readings. Note that when viewing a
record from memory, an asterisk will appear in the top middle of the screen. This
indicates that you are viewing previously recorded information. Please seefigure
7.
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HC 215* CO 1.24
02 3.15 NOx 277
CO2 11.08 RPM 755
LDA 1.101 A/F 14.31

Figure7

Printing Records

To print individual records, access the record as described in the previous
section (Viewing Records). When the appropriate record is accessed, press
Print.

To print al of the records retained in memory, select Memory Menu from the
Main Menu. Fromthe Memory Menu, select Print Records. The recordswill be
printed in numerical sequence.

It isessential that the printer be connected before selecting any print functions.

Deleting Records

To delete records from memory, select Memory Menu from the Main Menu. From
the Memory Menu, select Delete Records. This selection deletes all of the
individual records from memory.

Recording Live Readings

Select Memory Menu from the Main Menu. From the Memory Menu, select
Record Live Data. Livereadingswill be recorded until akey ispressed. alive
reading of up to approximately 1/2 hour can be recorded. Only one live reading
can be stored at atime. Each new liverecording will erase the previouslive
recording.

12
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Viewing Recorded Live Data

Select Memory Menu from the Main Menu. From the Memory Menu, select View
Live Data. When viewing recorded data, an asterisk will appear at the top middie
of the screen. Therecorded datawill play back asit wasrecorded. When
completed, the word "Finished" will display and the analyzer will then revert to
normal operation. Please seefigure?.

Zero Bench

The analyzer will zero itself wheninitially turned on. It will also zero itself
periodically. The bench can also be zeroed manually. Select Zer o Bench from
the Main Menu. The bench will perform a zero routine then return to normal
operation.

Toggle Automatic Zero

There may be times that you may wish to disable the automatic zero function. To
do this, select Toggle Auto Zerofrom the Main Menu. The bench will not zero
unless another functon is selected that causes it to zero. To re-enable automatic
zeroing, select Toggle Auto Zeroagain. Eachtime Toggle Auto Zerois selected,
automatic zeroing revertsto its previous state.

Display Backlighting

To turn the display backlight on, select Backlight from the Main Menu. Toturn
the backlight off, select Backlight again. Eachtime Backlight is selected, the
backlight revertsto its previous state.

Oil Temperature

To measure engine oil temperature, remove the engine oil dipstick. Measure the
length of the dipstick that isinserted into the dipstick tube. Set the stop on the
5G-10 temperature probe to the length measured. Insert the temperature probe
into the dipstick tube the proper distance. Select Temperaturefrom the

13
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Main Menu. The engine oil temperature will be displayed in both Celsius and
Fahrenheit.

Engine RPM

Clamp theinductive RPM pickup around any spark plug wire. RPM will be
displayed on the gas reading screen. In some casesit may be necessary to move
the clamp on the spark plug wire to obtain a proper reading or turn the clamp
over. Ontwo cycle engines and some DIS vehicles, it may be necessary to select
DIS/2Cycle from the Main Menu. It is possible on these vehiclesfor the RPM to
read higher than its actual value.

Battery Level

To determine the state of charge of the battery, select Battery L evel from the
Main Menu. The battery voltage will be displayed along with a battery status
indication. Notethat the battery voltage is being monitored under load. A fully
charged battery will indicate approximately 12.60 volts. The battery will need to
be recharged when the level dropsto approximately 10.50 volts.

If the battery test is performed while the analyzer is connected to an external
power source, the external power source voltage will be indicated in place of the
internal battery voltage.

Utilities Menu

The utilities menu is password protected to prevent unauthorized tampering with
the analyzer settings. Select Utilities Menu from the Main Menu. A password
must be entered. The default password isthe numeral "1". Place the cursor on
the numeral 1 and pressENTER. An asterisk will be displayed in the first
position of the password area. Move the cursor the bottom row of the display
with the down curser control key. The arrow will automatically point at the OK.
Press ENTER. The UtilitiesMenu will now be displayed.

Note that the password you enter will not actually be displayed. Asteriskswill
be displayed for any character you enter. This prevents on lookers from seeing
your password.
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Calibration Gas Pressure Warning

Pressurized calibration gasis used to calibrate the analyzer and to perform
calibration checks on the analyzer. Excessive pressure applied to the anal zyer
portswill cause severe damage to the analzyer. Calibration gas must be metered
at 800 mi/min to theinlet port of the anlalyzer. It is strongly recommended that
only the Planet Calibration Fixture, part number 5GP-1122 be used when calibrat-
ing or checking calibration. It has been designed to deliver the calibration gasto
the 5G-10 at the proper pressure and flow.

Calibration Check With Gases

Note: Seethe Calibration Gas Pressure Warning above before continuing.

This selection allows the calibration of the analyzer to be verified. It does not
calibrate the analzyer. Select Cal Check W/Gas from the UtilitiesMenu. You
will be asked if the gas you are using to check the calibration has propane or
hexane as its hydrocarbon element. Use the cursor to point the arrow to the
correct gas, then pressEnter. Y ou have the choice to run the pump or turn it off
while checking calibration. Make the desired selection. A screen will be
displayed showing the current gas readings.

After the analyzer finishes zeroing, disconnect the hose from the filter assembly
at theinlet port of the analyzer. Connct the hose of the 5GP-1122 calibration
fixtureto theinlet port on the rear panel of the 5G-10. Turn the calibraton gas
bottle balve on. The gauge pressure should be adjusted to 15psi. Note: 15psi
pressure from any other calibration fixture assembly should NEVER be applied
directly to the 5G-10. Severe damage will occur. Read the gas values on the
screen.

Turn off the calibration gas bottle valve and remove the hose from the inlet of the
analyzer. Reconnect the hose from thefilter assembly. Then pressany key to
exit the calibration check routine.

Gas Calibration With Gases

Note: Seethe Calibration Gas Pressure War ning above before continuing.

Select Gas Calibration from the UtilitiesMenu. Y ou will be asked to name
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the hydrocarbon type of the calibration gasyou are using. Next you will be
asked the concentration of the gas blends yu are using to calibrate with (HC, CO,
CO2, and NOx). Use the up/down cursor controlsto modify the values as
necessary. Usetheleft/right cursor controlsto moveto the appropriate digit.
When the values for the particular gas match those from your gas container,
press ENTER. Continue using the same procedure until all of the gas values are
entered.

The analyzer will zero itself. When the following prompt "Attach hoseto inlet;
Turn gason (15psi)" appears, disconnect the hose from the filter assembly at the
inlet port on the rear panel. Connect the hose from the calibration fixture to the
analzyer inlet port. Turn the calibration gas bottle valve on and adjust the
regulator pressure to 15psi.

The calibration will be performed automatically. When it is completed, you will
be prompted to turn the gas off and disconnect the hose. Remember to recon-
nect the hose from the filter assembly to the analzyer inlet port.

If anew NOX sensor has just been installed, answer Yes when prompted.
Otherwise, answer No. The default isNo.

Operator Name

An operator identification name can be entered. It will be saved in memory. It
will be attached to each record saved. When records are printed, the operator I1D
will be printed with each record. The operator ID can be the name of the techni-
cian, the name of the repair shop or facility, the government inspector identifica-
tion number, etc.

To enter the operator name, select Operator Name from the Utilities Menu.
Scroll with the cursor control keysto the number or letter you wish to select.
When the cursor is over the selection, pressENTER. Up to 20 letters, numbers,
or spaces can be entered in any combination. If you make a mistake, select the
back space arrow (the arrow pointing to the left) and pressENTER. Thelast
character that was selected will be erased.

When the operator name entry is compl ete, press the down cursor key until the
cursor ison the bottom line of the display. Use the left/right cursor controlsto
select Save or Exit. If you select Exit, the ID will not be saved.
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New Password

The default pasword isthe numeral " 1". It can be changed to any combination
of letters and numbers up to 20 charactersin length. If you change the pass-
word, be sure to remember it (or writeit down). If you forget your password, you
will not be able to access the Utilities menu. The analzyer will haveto be
returned to the factory to be reconfigured.

Select New Passwor d from the UtilitiesMenu. Enter the new password in the
same manner as entering the Operator 1D as described in the previous section.
Y ou will be asked to verify the new password.

Network to PC

This selection allows the 5G-10 to communicate with a PC. Connect an RS232
serial communication cable from the DB9 connector on the rear panel of the 5G-10
toaPC. Select Network to PC from the Main Menu. Start the Planet 5G-10 PC
software program on the PC.

17
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Maintenance

Filter Assembly

Filter Operation

The 5G-10 incorporates a high performance filtration/water removal system. The
filter housing containstwo filters. The lower filter isametal mesh screen that
removes large particles from the exhaust sample. The upper filter isafiber
element that filters the fine particles from the exhaust sample. The lower metal
screen filter can be cleaned with soap and water. The upper fiber filter must be
replaced when dirty.

Attached to the lower portion of the filter bowl isawater drain check valve. Any
water that accumulates in the lower portion of thefilter bowl is emptied automati-
cally viaaflow reversal/pressure change controlled by the microprocessor.
Please see figure 8.

{——— Fiber Element

&——— Metal Mesh Screen

Water Drain Check Valve —>»

Figure 8
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Filter Maintenance

Remove the filter assembly from the analyzer. Disassemble the filter bowl
assembly by twisting apart at the center joint. Remove the upper and lower filter
elements.

The lower metal screen element can usually be cleaned using soapy water and a
small brush. If the screen filter is extremely dirty or restricted, it must be replaced.
The upper fiber element must be replaced when dirty.

Verify that thefilter bowl gasket and the rubber filter divider are in good condi-
tion.

To reassemble, place the rubber filter divider between the fiber and screen filter
elements, insert into the flter bowls and twist the filter bowl housings together
until they lock.

Check Valve

Verify that the water drain check valve operates properly. Itisaoneway check
valve that must open with very little pressure allowing water to drain from the
filter bowl. It must seal against air entering into the filter bowl.

General Cleaning

The case and plastic panels can be cleaned with adamp cloth using mild soap
and water. Be surethat liquid isnot allowed to enter the interior of the analyzer.

The exhaust sample hose and probe can be removed and blown out with
compressed air. This helpsto remove any debris or water that may have
collected in the hose and probe assembly.

Support

If you have questions concerning your 5G-10, please contact us.
Telephone 480-844-1437
Fax 480-844-1457
E-mail support@planet-equi pment.com.

19



5G-10

Parts and Accessories

Filter Assembly

5GP-1014 Filter Assembly (w/o fittings)

5GP-1010 Filter, Secondary (fiber)

5GP-1011 Filter, Primary (metal screen)

5GP-1070 Check Vave, Water Drain

O 5GP-1012 O-Ring, Filter bowl
uiilis

5GP-1013 Divider, Filter
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Exhaust Hose and Probe

Q 5GP-1095 Exhaust Probe

5GP-1072 Exhaust Hose (Viton)
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RPM and Oil Temperature Probes

5GP-1111 RPM Probe

5GP-1123 Oil Temperature Probe
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Adapters and Harnesses

5GP-1019 Adapter, 220 VAC
5GP-1020 Adapter, 110 VAC

@* 5GP-1112 Haress, DC Battery

o HHHHHH—g  5GP-1114 Hamess, Cigarette Lighter
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Calibration Fixture and Gas

5GP-1122 Cdlibration Fixture

5GP-1125 Cdibration Gas

Printer and Battery

5GP-1120 Printer

Eﬂmw’}__ 5GP-1121 Printer Battery
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Specifications

Measurement Method

NDIR (Non-Dispersive Infrared) for HC, CO, CO2
Electrochemical for NO, O2

Program Accuracy Adherance

EPA ASM
ASM/BAR97
OIML Class0 and OIML Class 1

Gases Measured

HC (Hydrocarbon)

CO (Carbon Monoxide)
CO2 (Carbon Dioxide)
02 (Oxygen)

NO (Nitric Oxide)

Displayed Data

HC 0-30,000ppm
CO 0-15%

02 0-20%

NOx 0-5000ppm

02 0-25%

Lambda 0.200-1.800%
AlF 3:1-30:1

RPM 300-15,000rpm

Temperature 0-302F (0-150C)

Size
10" x 75" x 35" (26cm x 19cm x 9cm)
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Weight
Instrument 71bs (3.1 ko)

Power Supply

Internal gel cell battery (rechargeable)
External 12 VDC supply (vehicle battery or cigarette lighter)
120 VAC (240 VAC) wall adapter

Battery Operating Time

Up to 6 1/2 hours continuous

Battery Charge Time
10 hours (approximate)

Operating Environment

32 to 122 Degrees Fahrenheit (0 to 50 Celsius)
To 95% Humidity
Minus 1,000 to 8,000 ft (-300 to 2,500 m)

Measurement Resolution

HC: 1 ppm
CO: 0.01%
CO2  001%
02 0.01%
NO: 1 ppm

Measurement Accuracy

HC: 0to 2,000 ppm +/- 4ppm abs or +/- 3% rel
2,001 to 15,000 +/- 5% rel
15,001 to 30,000 +/- 8% rel

CO: 0.00 to 10.00% +/-0.02 abs/ +/- 3% el
10.01 to 15.00% +/- 5% rel

CO2:  0.00to 16.00% +/- 0.3 abs/ +/- 3% rel
16.01 to 20.00% +/- 5% rel
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02 0.00 to 25.00% +/- 0.1% abs/ +/- 3% el

NO: 0 to 4,000 ppm +/- 25 ppm abs / +/- 3% rel
4,000 to 5,000 ppm +/- 5% rel

Sample Acquisition Time

Approximately 6 seconds

Warm Up Time

40 seconds

Memory

Stores up to 250 individual records with ID
Records up to 1/2 hour of live data

PC Communication

RS232 port
5G-10 can be operated from PC
Records can be downloaded to PC

Optional Printer

Operates by AC adapter or optional battery

Specifications and datain this manual are subject to change without notice.
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Notes
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