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measurements, it corrects for a bal-

ance’s zero-drift and it relies on bal-

ance linearity only over a small range. 

This is most advantageous when quan-

tifying net PM masses that are less 

than 0.1% of the sample medium’s 

mass. However, it may not be advan-

tageous when net PM masses exceed 1% 

of the sample medium’s mass. If you 

utilize substitution weighing, it must 

be used for both pre-test and post-test 

weighing. The same substitution 

weight must be used for both pre-test 

and post-test weighing. Correct the 

mass of the substitution weight for 

buoyancy if the density of the substi-

tution weight is less than 2.0 g/cm3.

The following steps are an example of 

substitution weighing: 

(1) Use electrically grounded tweezers 

or a grounding strap, as described in 

§ 1065.190. 

(2) Use a static neutralizer as de-

scribed in § 1065.190 to minimize static 

electric charge on any object before it 

is placed on the balance pan. 

(3) Select a substitution weight that 

meets the requirements for calibration 

weights found in § 1065.790. The substi-

tution weight must also have the same 

density as the weight you use to span 

the microbalance, and be similar in 

mass to an unused sample medium 

(e.g., filter). A 47 mm PTFE membrane 

filter will typically have a mass in the 

range of 80 to 100 mg. 

(4) Record the stable balance reading, 

then remove the calibration weight. 

(5) Weigh an unused sample medium 

(e.g., a new filter), record the stable 

balance reading and record the balance 

environment’s dewpoint, ambient tem-

perature, and atmospheric pressure. 

(6) Reweigh the calibration weight 

and record the stable balance reading. 

(7) Calculate the arithmetic mean of 

the two calibration-weight readings 

that you recorded immediately before 

and after weighing the unused sample. 

Subtract that mean value from the un-

used sample reading, then add the true 

mass of the calibration weight as stat-

ed on the calibration-weight certifi-

cate. Record this result. This is the un-

used sample’s tare weight without cor-

recting for buoyancy. 

(8) Repeat these substitution-weigh-

ing steps for the remainder of your un-

used sample media. 

(9) Once weighing is completed, fol-

low the instructions given in para-

graphs (g) through (i) of this section. 

[73 FR 37323, June 30, 2008] 

§ 1065.595 PM sample post-condi-
tioning and total weighing. 

After testing is complete, return the 

sample media (e.g., filters) to the 

weighing and PM-stabilization environ-

ments.

(a) Make sure the weighing and PM- 

stabilization environments meet the 

ambient condition specifications in 

§ 1065.190(e)(1). If those specifications 

are not met, leave the test sample 

media (e.g., filters) covered until prop-

er conditions have been met. 

(b) In the PM-stabilization environ-

ment, remove PM samples from sealed 

containers. If you use filters, you may 

remove them from their cassettes be-

fore or after stabilization. We rec-

ommend always removing the top por-

tion of the cassette before stabiliza-

tion. When you remove a filter from a 

cassette, separate the top half of the 

cassette from the bottom half using a 

cassette separator designed for this 

purpose.

(c) To handle PM samples, use elec-

trically grounded tweezers or a ground-

ing strap, as described in § 1065.190. 

(d) Visually inspect the sampling 

media (e.g., filters) and collected par-

ticulate. If either the sample media 

(e.g., filters) or particulate sample ap-

pear to have been compromised, or the 

particulate matter contacts any sur-

face other than the filter, the sample 

may not be used to determine particu-

late emissions. In the case of contact 

with another surface, clean the af-

fected surface before continuing. 

(e) To stabilize PM samples, place 

them in one or more containers that 

are open to the PM-stabilization envi-

ronment, as described in § 1065.190. If 

you expect that a sample medium’s 

(e.g., filter’s) total surface concentra-

tion of PM will be less than 400 μg, as-

suming a 38 mm diameter filter stain 

area, expose the filter to a PM-sta-

bilization environment meeting the 

specifications of § 1065.190 for at least 30 

minutes before weighing. If you expect 

a higher PM concentration or do not 
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know what PM concentration to ex-

pect, expose the filter to the stabiliza-

tion environment for at least 60 min-

utes before weighing. Note that 400 μg

on sample media (e.g., filters) is an ap-

proximate net mass of 0.07 g/kW · hr for 

a hot-start test with compression-igni-

tion engines tested according to 40 CFR 

part 86, subpart N, or 50 mg/mile for 

light-duty vehicles tested according to 

40 CFR part 86, subpart B. 

(f) Repeat the procedures in 

§ 1065.590(f) through (i) to determine 

post-test mass of the sample media 

(e.g., filters). 

(g) Subtract each buoyancy-corrected 

tare mass of the sample medium (e.g., 

filter) from its respective buoyancy- 

corrected mass. The result is the net 

PM mass, mPM. Use mPM in emission cal-

culations in § 1065.650. 

[73 FR 37323, June 30, 2008] 

Subpart G—Calculations and 
Data Requirements 

§ 1065.601 Overview. 
(a) This subpart describes how to— 

(1) Use the signals recorded before, 

during, and after an emission test to 

calculate brake-specific emissions of 

each measured exhaust constituent. 

(2) Perform calculations for calibra-

tions and performance checks. 

(3) Determine statistical values. 

(b) You may use data from multiple 

systems to calculate test results for a 

single emission test, consistent with 

good engineering judgment. You may 

also make multiple measurements 

from a single batch sample, such as 

multiple weighings of a PM filter or 

multiple readings from a bag sample. 

Although you may use an average of 

multiple measurements from a single 

test, you may not use test results from 

multiple emission tests to report emis-

sions.

(1) We allow weighted means where 

appropriate.

(2) You may discard statistical 

outliers, but you must report all re-

sults.

(3) For emission measurements re-

lated to durability testing, we may 

allow you to exclude certain test 

points other than statistical outliers 

relative to compliance with emission 

standards, consistent with good engi-

neering judgment and normal measure-

ment variability; however, you must 

include these results when calculating 

the deterioration factor. This would 

allow you to use durability data from 

an engine that has an intermediate 

test result above the standard that 

cannot be discarded as a statistical 

outlier, as long as good engineering 

judgment indicates that the test result 

does not represent the engine’s actual 

emission level. Note that good engi-

neering judgment would preclude you 

from excluding endpoints. Also, if nor-

mal measurement variability causes 

emission results below zero, include 

the negative result in calculating the 

deterioration factor to avoid an upward 

bias. These provisions related to dura-

bility testing are intended to address 

very stringent standards where meas-

urement variability is large relative to 

the emission standard. 

(c) You may use any of the following 

calculations instead of the calculations 

specified in this subpart G: 

(1) Mass-based emission calculations 

prescribed by the International Organi-

zation for Standardization (ISO), ac-

cording to ISO 8178, except the fol-

lowing:

(i) ISO 8178–1 Section 14.4, NOX Cor-

rection for Humidity and Temperature. 

See § 1065.670 for approved methods for 

humidity corrections. 

(ii) ISO 8178–1 Section 15.1, Particu-

late Correction Factor for Humidity. 

(2) Other calculations that you show 

are equivalent to within ±0.1% of the 

brake-specific emission results deter-

mined using the calculations specified 

in this subpart G. 

[70 FR 40516, July 13, 2005, as amended at 73 

FR 37324, June 30, 2008; 74 FR 56516, Oct. 30, 

2009; 75 FR 23044, Apr. 30, 2010; 79 FR 23778, 

Apr. 28, 2014] 

§ 1065.602 Statistics. 

(a) Overview. This section contains 

equations and example calculations for 

statistics that are specified in this 

part. In this section we use the letter 

‘‘y’’ to denote a generic measured 

quantity, the superscript over-bar ‘‘¥‘‘

to denote an arithmetic mean, and the 

subscript ‘‘ref’’ to denote the reference 

quantity being measured. 
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