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Section 6.0 CORRECTION FACTORS
Correction factors are used to correct emissions from non-standard conditions. In a general sense, emissions can be described as:

ER = BER*CF1*CF2*CF3….etc.

For a given technology group. In EMFAC2000, the following correction factors are addressed:

Temperature correction factors (TCF) adjust exhaust emissions for temperatures other than 75F. Section 6.1 largely adjusts the MVEI7G TCFs to be consistent EMFAC2000 technology groups. Speed correction factors (SCF) adjust the UC-based BERs for other trip speeds, and are detailed in section 6.2. Section 6.3 details the methodologies employed to adjust for gasoline fuel characteristics (FCF). Section 6.4 details a newly modeled correction factor, air conditioning correction factors (ACCF). Similarly, section 6.5 describes a new methodology to adjust NOx emissions for humidity. Finally, section 6.6 describes how emissions are adjusted for high altitude areas (namely, Lake Tahoe). 

Section 6.1 TECHNOLOGY SPECIFIC TEMPERATURE CORRECTION 
FACTORS 

This section details the temperature correction factors (TCFs) used in EMFAC2000.  The TCFs are based on a memorandum entitled “Temp/RVP Exhaust Correction Factors” dated November 22, 1991, which details the exhaust TCF used in EMFAC7F.  

6.1.1 Introduction
The basic exhaust emission rates are based on FTP or UC tests that were performed between 68-86oF (nominally 75oF), the standard temperature specifications for the FTP test.  Various research projects were conducted, as detailed in the above memorandum, in which the FTP tests were performed at non-standard temperatures.  This data was then used to develop TCFs, which adjust the basic emission rates for non-FTP temperature conditions.   

6.1.2 Methodology
In EMFAC7F, the technology specific TCFs were weighted with the model year specific technology fractions to calculate a weighted model year specific TCF.  The weighted model year TCFs were determined for passenger cars, light-, and medium- duty trucks.  Equation 6.1-1 shows the general form of the TCFs, where the regression coefficients A, B and C have been weighted with respect to the technology fractions.

TCF (9 RVP) = A * (T-75) + B*(T-75)2  + C*(T-75)3  + 1                                        (6.1-1)
In EMFAC2000, the TCFs are applied at a technology specific level.  Since the TCF memorandum contains technology specific TCF coefficients (A, B and C) that have been weighted with respect to technology fraction to arrive at model year specific weighted TCF coefficients, staff determined the technology specific TCF by applying the inverse of the model year technology fractions.  This process was necessary to determine the technology specific TCF coefficients. 

Table 6.1-1 shows the model year specific technology fractions applied to passenger cars in EMFAC7F.   The technology specific TCF coefficients were determined using linear matrix algebra, where matrix A contains technology fractions for three model years, matrix B represents the unknown technology specific coefficients and matrix C contains the resulting weighted TCF coefficients.  Therefore, A*B=C and matrix B=A-1 *C, where A-1 is an inverse matrix.

Table 6.1-1 Technology Fractions Used In EMFAC7F
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Description of Gas Fueled Technology Group


Where:

CARB-OL represents carbureted open loop vehicles

CARB-CL represents carbureted closed loop vehicles

FI represents fuel-injected vehicles

MPFI represents multi-point fuel-injected vehicles

TBI represents throttle body injected vehicles

Table 6.1-2 shows the technology specific TCF coefficients used in EMFAC7F.  These coefficients were weighted with respect to the technology fractions to determine model year weighted TCF coefficients.  These weighted coefficients were then compared with those shown in the EMFAC7F TCF memorandum to ensure that correct technology coefficients were calculated.  Table 6.1-2 contains a column labeled “TCF groups” which shows the numbers assigned to technology specific TCFs.  This numbering scheme was used to map these TCF coefficients to the EMFAC2000 technology groups.  Table 6.1-3 shows the EMFAC2000 technology groups.  The column labeled “MAP_GRP” shows, which set of TCF coefficients (from Table 6.1-2) are applied to the EMFAC2000 technology groups.  For example, the non-cat TCF are used in adjusting the basic emission rates for technology groups 1, 2, 3 and 40. 

Table 6.1-2 Technology Specific Temperature Correction Factors

Table 6.1-3 EMFAC2000 Technology Groups
6.1.3 Application of TCF Coefficients

The application of bag 1, 2 or 3 TCF is dependent on the exhaust emissions process under consideration.  For example, running exhaust emissions are temperature corrected using bag 2 TCF coefficients.  In both EMFAC7F and MVEI7G, the starting emissions were temperature corrected using bag 1 TCF coefficients.  This methodology is valid for vehicle starts, which occur after an overnight (8 hour) soak.  However, this is not true for starts following short soak durations.  The incremental starting emissions methodology indicates that starting emissions are dependent on the amount of soak time.  One of the findings of the incremental starts methodology is that starting emissions produced after soak times greater than 60 minutes are not the same as those produced after an overnight soak.  This suggests that the catalyst is not completely cold even after 60 minutes.  For vehicles that have been sitting for short time intervals, the starting emissions are temperature corrected using bag 3 TCF coefficients.  Table 6.1-4 shows the logic used in EMFAC2000 for temperature correcting starting emissions.  For non-catalyst vehicles, with soak times less than 60 minutes, the starting emissions are temperature corrected using bag 3 TCF coefficients.  For catalyst equipped vehicles, with a soak of less than 90 minutes, the starting emissions are temperature corrected using bag 3 TCF coefficients.  For low emission vehicles, with soak times less than 120 minutes, starting emissions are temperature corrected using bag 3 TCF coefficients.  The breakpoints (Time-Off) correspond approximately to the inflexion point in the starts emission rate equations.   

Table 6.1-4

Technology
Time-Off
Logic

Non-Catalyst
<60 min.
If time-off is less than 60 minutes then use bag 3 TCF, else use bag 1 TCF coefficients.

Catalyst
<90 min.
If time-off is less than 90 minutes then use bag 3 TCF, else use bag 1 TCF coefficients.

Low Emission Vehicles
<120 min.
If time-off is less than 120 minutes then use bag 3 TCF, else use bag 1 TCF coefficients.

6.1.4 Discussion

The temperature correction factors used in EMFAC2000 are the same as those used in both EMFAC7F and MVEI7G.  The only substantive changes involve the development of technology specific TCF coefficients, and how these are applied to vehicles with short soak periods.  This methodology will reduce the starting emissions slightly.  
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