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UNIFORM HMEASUREMENT UNITS FOR LEAKAGE RATES

1. PURPOSE:

This MAP Vs intended ®o set forth standardized measurement units [for the
eventual rleplacement of the variety of fluid leakage rate measurgment units
now 1n us

2. SCOPE:

Applicatigns include specifications, reports Cratings, texts, etg., where
fluid leakage rates are treated.

3. APPLICABLE DOCUMEMTS:
SAE J916A - Rules for SAE Use of &I {(Metric) Unifs
ANSI 22101 = Metric Practice Gu¥de (American Mational Standard,

19713 American Matiomal Standards Institute -)
ASTH Document EIBO-72

4. SPECIFIC REQUIREMENTS:

This MAP necommend§ that units of mg/s (mi111grams per second) be universally
used for measurement of fluid leakage through containment barrieys.
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GENERAL_NOTES:
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, leakage rates are treated in a wide variety of measurement units
There
for standardized terminology for expressing and comparing leakage

In SI (metric) terms, it would be logical to use mass/time units of
kg/s (kilograms per second).
when applied to commonly used liquid and gaseous leakage rates.
helium leakage rates across precision valve seats or

However, this results in a very small number
For example,
germeating through

, are currently expressed as "atmospheric cm3/s" in the E-10 to
Using kg/s unlts, these would be in the range of E-13 to E-07.

) g se : a_current
refuel shutoff valve is 60 cm3/m1n In kg/s terms this would be
erefore, commonly used leakages fall within the range of E-12 to
ch Tow numbers are relatively awkward to handle. A prefix raising
ont by a multiple of six has been selected. This/results in the
for uniform expression of leakage rates. Most practi¢al leakages
within the range of E-06 to E+02.

kage rate measurement, volumetric units are commonly employed,
frectly to contemporary instrumentation. However, this requires

to "standard" temperatures and pressures, which are ngt universally
Conversion to mass/time units after measurement is rglatively
avoid the need for knowledge of "standard" conditiong.

d, and vapor leakage rates .through barriers, components and systems
y In character and magnitude. An individual leakage may

usly involve liquid and“gaseous states of one or a combination of
ne or more leakage prdnciples may be acting (moleculan, viscous).
s/time units provide for logical measurement of each gituation.

alculation,
y particular
elds

some
converted

s MAP does not<imply necessity of change in existing g
r measurement'of leakage rates; nor does it suggest an
or leakage.rate testing, since some instrumentation yi
ous readings while others may require measurement overy
fme interval. However, final leakage rates should be
arioustoriginal units in to the standard mg/s.

A useful system for classifying the range of any fluid leakage rate is based

on the SI notation decade exponent. For example:
SAE Standard Decade Typical Leakage Rate
Leakage Rate Range of Class in the Class
Class mg/s mg/s
1 2
1 107 <R<10 6.0 E+01
0 109 (re10! 1.0 E+00
-1 10~ re10° 2.5 E-01
-5 1075 ¢re1074 9.9 E-05
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