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Measurement range Resolution
Opacity 0... 100% 0.1%
Absorption (k value ) 0...9999 1/m 0.01 1/m =
Acceleration time 0..:5s 0.05s
Speed 250...7200 I/min I I/min
Oil temperature 0...120°C . 1 °C
| CO 0...10% Vol. 0.0] %Vol.
CO; 0...20% Vol. 0.1 %Vol.
HC 0...20 000 ppm vol. I ppm
0O, 0...25% Vol. 0.01 %Vol.
Ignition angle TDC sensor -60...100% ca 0.1°ca
strobe 0...60° ca 0.1°ca il
Dwell angle 0...100% 1%
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Measurement range Resolution
0, 0...25% Vol. Y, 0.01 %Vol.
CcOo 0...15% Vol. i 0.01 %Vol.
CO; 0...20% Vol. 0.1 %Vol.
HC 0...20 000 ppm 1 ppm.
NO 0...2000 ppm I ppm.
Excess Air calculated according to Brett Schneider
Temperature -40.. +650 °C 13°G
Speed 400...10000 1/min 1 1/min
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Idle Speed Cut-off Speed Accel. Time | Opacity | K-Value
(RPM) (RPM) (s) (%) (m-1)
First Run 550 2182 0.91 0.2 0.00
Second Run 550 2182 0.81 0.4 0.00
Third Run 550 2182 0.76 0.6 0.00
Fourth Run 550 2182 0.86 0.8 0.00
Average ! 0.5 0.00
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Idle Speed Cut-off Speed Accel. Time | Opacity | K-Value
(RPM) (RPM) (s) (%) (m-1)
First Run 550 2184 0.86 8.7 0.21
Second Run 550 2185 0.86 6.9 0.16
Third Run 550 2185 0.86 6.7 0.16
Fourth Run 550 2185 0.91 6.7 0.16
Average 73 0.17
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Idle Speed Cut-off Speed Accel. Time | Opacity | K-Value

(RPM) (RPM) (s) (%) (m-1)

First Run 550 2182 0.91 0.1 0.00

Second Run 550 2182 0.76 0.2 0.00
Third Run 550 2182 0.91 0.1 0.00
Fourth Run 550 2182 0.76 02 0.00
Average ' 0.15 0.00
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Idle Speed Cut-off Speed Accel Time | Opacity | K-Value
_(RPM) (RPM) ®) (%) (m-1)
First Run 550 2184 0.86 7.1 0.17
Second Run 550 2185 0.81 6.1 0.14
Third Run 550 2185 0.91 6.6 0.15
Fourth Run 550 2185 0.76 6.4 0.15
Average 6.5 0.15
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Date: 13/02/2005
Refi: AQC-83/11/25

CERTIEFICATE

This is to certify that the AVL DiGas 465 with the serial
No. 2871 has been calibrated on 13/02/2005 according to the
AVL calibration standard with following gas concentrations:

CcO 35 %
CcOo2 14 %

HC (PROPANE) 2000 ppm

The calibration is traceable to the national standard specifications and
according to the AVL calibration standard.

NOTE: normal calibration period is 6 months.
o >Q RIZO Eng. Co.
< { z SERVICE Dept.
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1dle Speed | Cut-off Speed | Accel. Time | Opacity | K -Value
(RPM) (RPM) ) (%) (m-1)

First Run 550 2186 0.86 8.8 0.2]
Second Run 550 2188 0.76 88 0.21
Third Run 550 2185 0.86 94 0.22
Fourth Run 550 2186 0.76 9.0 0.21
Average i 9.0 0.21

ATV otas OM-457 umsil 3| (255 0355 £55 il Jol> b

ol s 5l
Idle Speed | Cut-off Speed | Accel. Time | Opacity | K -Value
(RPM) (RPM) (s) (%) (m-1)
First Run 550 2184 0.87 11.1 0.27
Second Run 550 2185 0.77 11.5 0.28
Third Run 550 2186 0.92 10.4 0.25
Fourth Run 550 2184 0.92 9.9 0.24
Average 10.7 0.26
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1dle Speed | Cut-off Speed | Accel. Time | Opacity | K -Value
(RPM) (RPM) (s) (%) | (m-1)
First Run 550 2182 0.76 12.7 031
Second Run 550 2181 0.91 12.0 0.29
Third Run 550 2181 0.81 11.8 0.29
Fourth Run 550 2181 . 0.76 11.1 0.27
Average ".-’ 11.9 0.29
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Idle Speed | Cut-off Speed | Accel. Time | Opacity | K -Value

(RPM) (RPM) (s) (%) (m-1)

First Run 550 2187 0.91 10.1 0.24
Second Run 550 2187 0.86 93 0.22
Third Run 550 2187 0.91 9.6 0.23
Fourth Run 550 2187 0.86 92 0.22
Average 9.5 0.22
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FUEL SAVER

Introduction

An electronic component named "Fuel Saver" made by the
company Supper Tech was introduced as a component, able
to reduce diesel and gasoline engine fuel consumption and
pollutions from engine exhaust gas emission. In order to
evaluate the unit's efficiency, among the huge number of
buses belong to fleet of the Tehran Bus company, two
relatively healthy buses were selected.

First, emissions of two buses were tested by a gas tester and
readings were recorded. Then a proper model of Fuel Saver
was correctly installed (according to the manufacture's
recommendation) in the buses'. The Fuel Saver requires to
be charged before taking readings. Therefore, the Fuel
Savers were installed for a while before taking readings.
The same tester was used to test gas emissions of two buses
and the results were compared.



Technical information of the buses under investigation

Passenger Bus

General
Left Steering
behind Engine location
45 sitting Passenger capaci.
85 stapding
Body size
11975 Length
2500 Width
2940 height
engine
BENZ maker
OM45LA model
RPM-HP 2000/299 Max power
NM-RPM 1250/1100 Max torque




Gas emission test unit

A tester unit, named AVL 465 DYGAS, was used in order to measure
amount of engine exhaust soot. Specification was as follows:

Measurement range | Resolution
Opacity 0...100% 0.1%
Absorption (k value) 0...99.99 1/m 0.01 1/m
Acceleration time 0...5s 0.05s
Speed 250...7200 1{min 1 1/min
Qil temperature 0...120°C Iy 156
CO 0...10% Vol. 0.01%Vol.
CO, 0...20% Vol. 0. 1%Vol.
HC 0...20 000 ppm vol. 1 ppm
0, 0...25% Vol. 0.01%Vol.
Ignition angle TDC sensor | -60...100°ca 0.1° ca
strobe 0...60%ca 0.1° ca
Dwell angle 0...100% 1%




Also a tester unit called MRU 1600-L was used for measuring five
different engine exhaust gas. NDIR protocol was carried out in order to
measure CO and HC gas, while electro-chemical tectonic was used for
NOx. Specification of the unit was as follows:

Measurement range Resolution
0, 0...25%Vol. 0.01%Vol.
CcO 0...15%Vol. 0.01%Vol.
CO, 0...20%Vol. 0. 1%Vol.
HC 0...2 0 000 ppm . Ippm.
NO 0...2000 ppm ' 1ppm.
Excess Air Calculated according to Brett Schneider
Temperature -40...+650 °C e
Speed 400...+10000 1/min 1 1/min

™ P
MRU 1600-L -

S




Result of bus No.1, after Fuel Saver was installed

Idle Speed Cut-Off Speed | Accel .Time | Opacity k-Value
: (RPM) (RPM) (S) (%) (m-1)
First Run 550 2182 0.91 0.2 0.00
Second Run 550 2182 0.81 0.4 0.00
Third Run 550 2182 0.76 0.6 0.00
Fourth Run 550 2182 0.86 0.8 0.00
Average 0.5 0.00
Results of bus No. 1, before Fuel Saver installed
Idle Speed Cut-Off Speed | Accel .Time | Opacity k-Value
(RPM) (RPM) (S) (%) (m-1)
First Run 550 2182 ) 0.91 0.1 0.00
Second Run 550 2182 ¢ 0.76 0.2 0.00
Third Run 550 2182 0.91 0.1 0.00
Fourth Run 550 2182 0.76 0.2 0.00
Average 0.15 0.00
Results of bus No. 2, before Fuel Saver installed
Idle Speed Cut-Off Speed | Accel .Time | Opacity k-Value
(RPM) (RPM) (S) (%) (m-1)
First Run 550 2184 0.86 7.1 0.17
Second Run 550 2185 0.81 6.1 0.14
Third Run 550 2185 0.91 6.6 0.15
Fourth Run 550 2185 0.76 6.4 0.15
Average 6.5 0.15
Result of bus No. 2 after Fuel Saver was installed
Idle Speed Cut-Off Speed | Accel .Time | Opacity k-Value
(RPM) (RPM) (S) (%) (m-1)
First Run 550 2184 0.86 8.7 0.21
Second Run 550 2185 0.86 6.9 0.16
Third Run 550 2185 0.86 6.7 0.16
Fourth Run 550 2185 0.91 6.7 0.16
Average 7.3 0.17
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Date: 130212005
Ref.: AQC-83/11/25

CERITIFICATE

This is to certifv that the AVL D:Gas 465 with lhc serial
No. 2871 has been calibrated on I‘ /02/2005 according to the
AVL calibration standard with followi mg gas concentrations:

CcO 35 %
co2 14 % B
HC (PROPANE) 2000 ppm

The calibration is traceable to the national stendard specifications and
according to the AVL calibration siandard.

NOTE: norrazl czlibration period is 6 months.

RIZO Eng. Co.
Q SERVICE Dept.
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