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TEST REPORT RESULTS / DIRECT MEASUREMENT gas emission
Evaluation and monitoring of combustion gases
in HEAVY EQUIPMENT CAT-M5-160H

Summary:

On the 4th and the 7th of September 2015 a gas emission monitoring was
carried out on diesel heavy machinery CAT-M5-160H.

On request of Eng. Luis M. Maldonado the first test was carried out on the
4 th of September which was a normal working day , with similar working
conditions.

Then on the 7 th of September another monitoring was carried out on the
same heavy machinery; this time after having installed the device
SUPERTECH®, which reduces the quantity of polluants released into the
atmosphere, on the same heavy machinery .
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The heavy machinery selected for the gas emission monitoring is a tipycal
machinery normally found in construction works within the project: “ home
construction”. The ratio of such machinery is as follow:

1 CAT-M5-160H

Aim: Point out the level of polluants from diesel combustion of heavy machinery
CAT-M5; where the parameters to indicate are: CO, Nox , by using a gas analyzer
having electrochemical cells.

Method and equipment of testing: In the case of earthmoving machinery (mobil
source) the individuation of gas emission is carried out, acccording to the Official
Mexican Normes - NOM-044-SEMARNAT-2006 which fix the maximum
permissible limits of emission of total hydrocarbons or in methane, nitrogen
oxides and particles from the raw exhaust of new motor vehicles but which
exceeds the 3,857kg vehicle, using gasoline, liguefied petroleum gas, natural gas
and diesel, as well as hydrocarbon evaporative emissions from the fuel system of
such vehicles.



The measurment is conducted through Bacharach Instrument Model PCA3, see
Figure 1. u

Fig. 1 gas measuring instrument

On the other hand the measurement of the density of smoke stops applying heat
capacity for handling the combustion equipment of this plant, which does not apply
to this report.

The Measuring of the speed of the gases, was performed by the anemometer brand:
Luxon Electronics Mod AM-4216, See Figure 2..

Fig. 1 Instrument measuring the speed of gasses.



Here below Gas Results for mobile sources are presented:

RESULTS highlighted on heavy machinery WITHOUT the pollution control device:

CAPACIDAD TIPO DE HUMO Particulas, Bioxido de Oxidos de Mondxido de
TERMICA COMBUSTIBL | (como ,,,9,,,3 azufre, ppmy | nitrogeno, carbono, ppmy
NOMINAL DEL E Indicador ppmy
EQUIPO GJh de
8)
NMX-AA- | NMX-AA- Faciores de NOM-03&- NMX-2A-035-19760
114-1%91 | 010-2001 emision, SEMARNAT Infrarrojo no
andisis en Anexp 2 0 dispersivo o celda
chimenea o Método 7e slectro-quimica
analsis USEPA
quimicos del
combustdie.
Mayorde 0.53a Liguidos Anual NA Anual NA Anual
5.3 (Mayor de G3s8080 Anual NA NA NA Anual
153 150 CC)

Here below, the summary of the results and their compairson with the Official Mexican Normes NOM-044-

SEMARNAT-2006:
Table of maximum permissible limits for diesel vehicles whose gross vehicle weight is more than 3,857 tons

Estandar Método de CO g/Kwh NOx g/Kwh
prueba
B CET 545 5

CET: Test Method: European transition cycle

Standard B: maximum permissible limits for engines or new units produced up t02011 (from 0 to 5.000 km).

Result Table of Concentrate CO on mobile sources:

NO. MAQUINARIA NO. RESULTADOS LIMITE CUMPLIMIENTO
ECONOMICO co MAXIMO
g/Kwh PERMISIBLE
g/Kwh
1 CAT-MS5 160H 0.595 5.45 CUMPLE




Table regarding Nox results on heavy machinery

MAQUINARIA NO. RESULTADOS LIMITE CUMPLIMIENTO
ECONOMICO MAXIMO
g/Kwh PERMISIBLE
g/Kwh
CAT-M5 160H 0.250 5 CUMPLE

RESULTS OF THE HEAVY MACHINERY WITH THE POLLUANT CONTROL DEVICE INSTALLED:

CAPACIDAD TIPO DE HUMO Particulas, Bioxido de Oxidos de Mondxido de
TERMICA | COMBUSTIBL | (como mgm?3 azufre, ppmy | nitrogeno, carbono, ppmy
NOMINAL DEL E Indicador ppmy
EQUIPO GJm de
pﬂg;m
NMX-AA- NMX-AA- Faciores de NOM-038- NMX-AA-035-19760
1141991 | 010-2001 emision, SEMARNAT Infrarrojo no
anaisls en Anexo 20 dispersivo o celda
chimenea o Método 7e slectro-quimica
analsis USEPA
quimicos del
combusidie.
Mayorde 0.53a Liquikios Anual NA Anual NA Anual
5.3 (Mayor de Gase080 Anual NA NA NA Anual
153 150 CC)

Here below , the summary of the results and their compairson with the Official Mexican Normes NOM-044-

SEMARNAT-2006:
TABLE regarding the maximum limits permitted for those vehicles, using diesel, weighing over 3.857 Ton.

Estandar Meétodo de CO g/Kwh NOx g/Kwh
prueba
B CET 545 5
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CET: Testing Method: European transient Cycle.
Standard B: Maximum limits for machineries and for heavy machinery produced up to 2011 ( 0 to 5000km)

Table with results of CO on heavy machineries.
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NO. MAQUINARIA NO. RESULTADOS | UMITE | CUMPUMIENTO
ECONOMICO co MAXIMO
g/Kwh PERMISIBLE
g/Kwh
1 |caT-ms 160H 0.20 5.45 CUMPLE
* Table regarding NOx results on heavy machinery
NO. MAQUINARIA NO. RESULTADOS | UMITE | CUMPLIMIENTO
ECONOMICO NOx MAXIMO
g/Kwh PERMISIBLE
g/Kwh
1 | CcAT-M5 160H 0.182 5 CUMPLE

TABLE WITH RESULTS REGARDING THE HEAVY MACHINERY WITH AND WITHOUT
THE POLLUANT CONTROL DEVICE.

LIMITE LIMITE
ESPECIFICACION DE LA MAX MAX
MAQUINARIA PESADA co PERMISIBLE NOX PERMISIBLE
ANALISIS SIN DISPOSITIVO 0.595 5.45 0.25 5
ANALISIS CON DISPOSITIVO 02 5.45 0.182 5




COMPARATIVE GRAPHIC OF EMISSIONS ON HEAVY MACHINRY CAT
BOTH WITH AND WITHOUT THE DEVICE INSTALLED.

RESULTADOS DE MONOXIDO DE
CARBONO, CO

545

LMPE, 5.45

445
345
245
145

I

-0.55

SIN DISPOSITIVO CON DISPOSITIVO
| W series 0.595 02




TEST REPORT RESULTS/ DIRECT MEASURING OF GAS EMISSION

RESULTADOS DE OXIDOS DE
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Without the device installed With the device installed
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