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Standard Test Methods for
Relative Density of Gaseous Fuels *

This standard is issued under the fixed designation D 1070; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 3.1.2 gaseous fuel-material to be tested, as sampled, with-

1.1 These test methods cover the determination of relativ@ut change of composition by drying or otherwise.
density of gaseous fuels, including liquefied petroleum gases, 3-1-3 relative density-ratio of the density of the gaseous
in the gaseous state at normal temperatures and pressures. Th@l, under the observed conditions of temperature and pres-
test methods specified are sufficiently varied in nature so thature, to the density of dried air, of normal carbon dioxide
one or more may be used for laboratory, control, reference, gdntent, at the same temperature and pressure. _
measurement, or in fact, for any purpose in which it is desired 3-1.3.1 Discussior—In these test methods the term “relative
to know the relative density of gas or gases as compared to tHf#€nsity” has replaced the term “specific gravity.” The term,
density of dry air at the same temperature and pressure. specific gravity, as used in a previous edition of these test

1.2 The procedures appear in the following sections: methods, was used incorrectly. o
Section 3.1.4 relative humidity—ratio of actual pressure of existing
Method A, Ac-Me Gravity Balance 7.9 water vapor to maximum possible pressure of water vapor in
Method B, Ranarex Recording and Indicating Gravitometer 10-11 the atmosphere at the same temperature, expressed as a
Method C, UGC Gravitometer 12-14 percemage.

Note 1—The test methods and apparatus described herein are repre-
sentative of methods and apparatus used broadly in industry. Manufactu#. Summary of Test Methods
er’s instructions for specific models should be consulted for further details 4.1 Displacement BalancesThis test method is based on

and as supplements to the information presented here. In addition %ﬁ . . .
instrumentation described below additional equally accurate and satisfa he balancing of the weight of a fixed volume of gas at

tory instruments may be available. atmospheric pressure against the weight of dry air across the
center of gravity of a balance beam. The amount of this

safety concerns, if any, associated with its use. It is th deflection,” subject to correction, for humidity, high GO

bility of th f this standard t tablish ontent or other factor measures the relative density. Instru-
responsibility of the user of this standard to establiSh appros,q s of this class may be either visual or chart recording.

E.rl'.?te ?afetyl atnd r}ga!:ht_practmgs ?nd determine the applica- 4.2 Kinetic Energy—This test method measures the ratio of
ity ot reguiatory imitations prior o use. the change in kinetic energy between an impeller and an
2. Referenced Documents impulse wheel operating in gas and a second impeller and
i impulse wheel operating in a reference gas (generally air). The
%’%Q)%T'\Ffr:gﬁggagf' Natural Gas Sample-Handling andrelative torque of the impulse wheels is measured and provides

L . a value for relative density since the relative torque is propor-
Conditioning Systems for Pipeline Instrumentafion tional to the gas and air densities.

1.3 This standard does not purport to address all of the

3. Terminology

3.1 Definitions:
3.1.1 density—mass per unit of volume of the fuel gas or air
being considered.

5. Significance and Use

5.1 These test methods provide accurate and reliable meth-
ods to measure the relative density of gaseous fuels on an
intermittent or continuous basis. These measurements are
frequently used for regulatory or contract compliance custody

! These test methods are under the jurisdiction of ASTM Committee D03 ontranSfer and process control.

Gaseous Fuels and is the direct responsibility of Subcommittee D 03.03 on
Determination of Heating Value and Relative Density of Gaseous Fuels.
Current edition approved May 10, 2003. Published July 2003. Originally

approved in 1952. Last previous edition approved in 1998 as D 1070 — 85 (1998).
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6. Sampling first valve so that the air can be cut off at exactly the right
6.1 The sample shall be representative of the gas to b@stantto keep the beam in the balanced position. Observe the

measured and shall be taken from its source without change #fale noting how far the zero swings above and below the

accordance with Practice D 5503. swinging an equal amount above and below the hairline.

8.1.2.4 When balance is obtained, lock instrument and read
METHOD A—Ac—Me GRAVITY BALANCE and record the air vacuum shown on the manometer. Record
(Four-Spring Type) the temperature within the balance.
8.1.3 Gas Reading
7. Apparatus 8.1.3.1 Close the valve on the air dryer and close Valve 1.
7.1 Ac-Me Gravity Balance (Four-Spring Typa)ressure- 'tl)'ggr;]ggen Valve 2 and pull a vacuum of about 650 mm on the

tight cylindrical container mounted on a base board. Inside the .
container is a balance beam with a sealed float at the back an%?i.llltf{ez ;())rziguggs ;l;%[;ly;/t? é\f’; %nsdoaﬂ]rmt ngS Oto r:(r)]te 23::12?

graduated spale at the front. The beamlls ;uspended at t anometer maximum reading or the balance may be dam-
center by thin flat springs. A window for viewing the scale is aged.)

provided at the front of the container. The _balance begm may"s 1.3.3 Repeat 8.1.3.1 and 8.1.3.2 three times. The third
be locked by a cam mechanism when the instrument is not;E

use. Valves for introducing gas and air samples are provide ime will leave only about 0.05 % air in the balance. If the
7.2 Carrying Case for transportation or storage. alance is purged by flowing gas through it, the purging should

. X . be continued until two successive readings (8.1.3.4) check.
7.3 Air Dryer, to dehydrate air samples (silica gel). ;
) ' 8.1.3.4 Unlock the instrument and release gas pressure
7.4 Tripod, to support the balance firmly. h h Valve 2 il bal d o b : hed
7.5 Pressure-Vacuum Pumpo transfer samples and adjustt rough Valve 2 until balanced position of beam Is reached.
reésure in the balance Follow the same method as described for the air reading in
P : . 8.1.2.4. When balance is obtained, lock the instrument and
7.6 Mercury Manometer760 mm, to measure pressure in
record the gas pressure shown on the manometer. Record the

the balance. temperature in the balance
7.7 Aneroid Barometertemperature compensated to con- P '

vert balance pressure readings to absolute pressures. (Absolut®lote 2—When the gas supply is under a vacuum or has a high content
pressure not corrected to sea level.) of hydrocarbons hgavier than et_hane, keep_the gas pressure with_in t_he
7.8 Rubber Hosg6.35 mm V“'i”-) inside diameter, four balance below that in the source I.|ne or container to avoid condensation in
lengths with brass swivel connections to join the balance to itg;iuﬁfgﬁi‘ut’fzgenﬁsﬁg{eﬁf}‘:{’:i;;ﬁg?&i‘;ﬁg‘;li?g'e;gcu‘icg.” gas at a
operating accessories.
7.9 Sampling Hosg6.35 mm ¢4 in.) with swivel connec- 8.1.4 Air Check Reading
tions and two male 6.35-mn¥4-in.) pipe adapters. 8.1.4.1 Close gas supply valves. Open second valve and pull
7.10 Additional Apparatus-Refer to the manufacturer's a vacuum of about 650 mm.
literature for further information on sizes, assembly, and other 8.1.4.2 Admit air through the air dryer to the balance until

details applicable to specific models. atmospheric pressure is reached. Close first valve.
8.1.4.3 Repeat 8.1.4.1 and 8.1.4.2 at least three times or
8. Procedure until two successive readings (8.1.4.4) will check.

8.1 Assemble and set up the balance in accordance with the 8-1-4-4 Open second valve and pull a vacuum of about 650
manufacturer's instructions, making certain that it is firmly "M, then close second valve. Unlock instrument; admit air
supported, level, and is not disturbed during the entire testhrough first valve to bring the beam to the balanced position

Take and record the following four readings: as when taking the first air reading. ,
8.1.1 Average Barometric ReadirgRead the aneroid ba- 8.1.4.5 When balance is obtained, lock instrument; read and

rometer at the beginning and end of each test, and record tjg§cord the air vacuum shown on the manometer. Record the
average of these two readings. temperature in the balance. This reading must check with the
8.1.2 Air Reading first air reading if the two temperatures in the balance are the
8.1.2.1 Admit air through first valve and air dryer until Same- When test is complete close all valves on the balance.

atmospheric pressure is reached. Record temperature in tfe0S€ the cock on the air dryer to prevent moistening of silica
el.

balance. Close first valve.
8.1.2.2 Open second valve and pull a vacuum of about 650 _
mm, then close second valve. Unlock the balance beam by Calculation
turning locking level counterclockwise. The beam will then be 9.1 When an aneroid barometer is used in the field, it should
in an unbalanced position with the zero above the hairlindbe checked periodically with a mercury barometer. The barom-
indicator. eter should be handled very carefully and be well packed for
8.1.2.3 Observe the scale from such a position that thé&ransportation. If barometer reading is in inches and fractions,
reflection of your eye in the look glass is centered on themultiply reading by 25.4 to convert to millimetres. To convert
hairline. Admit air through first valve and air dryer until the to absolute pressure, add barometric pressure in millimetres to
beam begins to fall. Then pinch down the flow of air throughboth air and gas pressure readings. (If air or gas reading is on
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vacuum, subtract it from barometric pressure.) Divide theconsisting of a main body and two chamber doors. Behind
absolute pressure for air by the absolute pressure for gas these doors are two cylindrical gas tight each having inlet and
obtain the relative density of the gases shown in the followingputlet connections. Each chamber contains an impeller and an

example: impulse wheel, facing each other, in a manner similar to a
Manometer Barometer Absolute torque converter. An electric motor and drive belt rotate the
_ Reading Reading Pressure impellers at the same speed in opposite directions. Heavy
Barometer reading: aluminum covers enclose and protect the entire mechanism.
Air reading -127 + 753 = 626 10.1.2 The impeller in the lower chamber draws in a
Gas reading 204 + 753 = 957 continuous flow of the test gas and rotates it at high speed
Air check reading -127

against the vanes of the companion impulse wheel. As the
(1) rotating gas impinges on the impulse wheel vanes, it undergoes
a change in kinetic energy that creates on the lower impulse
9.2 When there is a difference between the temperature favheel a torque proportional to the density of the gas. Similarly,
the air reading and the temperature for the gas reading, thesige impeller in the upper chamber draws in a continuous flow
temperature readings should be converted to absolute tempesf-outside air and rotates it at the same speed as the gas but in
ture, by adding 460, and used in calculations as shown by thepposite direction. As the rotating air impinges on the impulse

absolute air pressure

Relative density= absolute gas pressure626/957= 0.654

following example: wheel vanes, it too undergoes a change in kinetic energy that
Absolute Absolute creates on the upper impulse wheel, a torque proportional to
Manometer Pressure,  Temperature Temperature, the density of the air
Readin P °F T . ) .
Barometer reading: o 110.1.3 The impulse wheel torques are transmitted through
745 mm pivot shafts to the external lever arms, connecting link, and
g';sfﬁzg';gg 133 gig gg g;g indicator, which move as a system to an angular position at
Air check reading “90 655 70 530 which the torques balance each other. The linkage system

serves as a mechanical computer dividing one torque by the
other. At each angular position of the linkage, there is a

Relative density= (P air/P gas x (T gasT air) () corresponding value for the ratio. However, since the torques
= (650/943 X (528/526 = 0.693(first air reading are proportional to the density of the medium in each chamber,
Relative density= (655/943 X (528/530 ) the ratio may be expressed as follows:
= 0.693(air check reading density of lower chamber/density of upper chamber (4)

10.1.4 When the unknown gas is admitted to the lower
chamber and air is admitted to the upper chamber, the ratio
becomes as follows:

METHOD B—RANAREX PORTABLE AND
STATIONARY GRAVITOMETERS

10. Apparatus density of gas/density of ai relative density (5)

10.1 Ranarex Gravitometersre typical of kinetic energy
instruments designed for use as either portable or stationary
instruments to determine and continuously record relative
density. Fig. 1 shows examples of portable and recording
Ranarex gravitometers.

10.1.1 Instrumentation based on the same operational prin-
ciple contain common features to Ranarex models. The chassis,

FIG. 1 Examples of Portable and Recording Ranarex FIG. 2 Examples of Portable and Recording Ranarex
Gravitometers. Gravitometers.
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10.1.5 The relation between the value of this fraction andbalance, and at equal distance from the pivot point, are two
angular position of the linkage and indicator is determined indentical floats. One float is specific and contains a gas sample
the design of the instrument. The indicating scale and recordwith a known relative density. The other float is the sample
ing chart are graduated to read directly in relative density. float through which is passed a sample of the gas that is being

10.1.6 Refer to the manufacturer’s literature for furthermeasured. The pressure in the two floats is kept equal by a
information on sizes, assembly, and other options applicable tpressure loaded regulator. This equalization of pressure pre-

specific models. vents error as a result of environmental conditions such as
atmospheric pressure variations. A variation in the mass of the
11. Procedure gas passing through the sample float in relation to the known

11.1 Ranarex gravitometers are direct-reading devices, argample in the balanced float will cause the beam balance to be
when operated in accordance with the instructions will deliverdisplaced. A change in the position of the beam balance is
values consistent with ASTM definition for relative density transcribed onto a recording chart and translated to relative
(see 3.1.3). Compensation for factors, which if neglectediensity.
would cause deviation from the basic definition, is provided as 12.2 Because of the volumes of the floats and the necessary
follows: piping, there is a lag in response time, both on increasing and

11.1.1 Dried Air Standard—Install a drier at the air inlet. decreasing densities. This lag is dependent on flow rate through
The instrument must use air at normal C€ontent as the the equipment and is illustrated by the manufacturer’s curves.
reference standard. 12.3 A more detailed explanation of the theory of operation

11.1.2 Temperature-The air and the gas should be at the of this instrument may be found in the UGC gas gravitometer
same temperature. The installation of a sample line of reasomanual.
able length relative to diameter, for example, the equivalent of
3to5 m (10 to 15 ft) of 9.5-mmde-in.) tube or pipe, will allow 13. Procedure
sufficiently rapid heat transfer for the gas sample to reach 13.1 Once the UGC gravitometer has been installed, cali-
ambient temperature before it is drawn into the referencérated using a certified reference gas, and placed in operation,
chamber. the relative density of the gas being measured is recorded on a

11.1.3 Pressure—Reduce the gas sample to atmosphericcircular chart or using a data acquisition system.
within 6- to 13-mm ¥a- to ¥2-in.) water column at the inlet to 4. Calculation
the apparatus. The reference air is also at atmospheric pressu?’e.‘

Therefore, measure both the gas and air at atmospheric 14.1 The UGC gravitometer is direct reading and there are
pressure. Normal operating results have indicated that if th80 calculations to make when a relative density reading is
gas flow is between 0.28 to 0.723h (10 to 25 scfh), the gas desired.

pressure would be reduced to the prescribed pressure.

11.1.4 Power Supphk~By maintaining the voltage and line o ) i
frequency between the limits specified in the manufacturer's 19-1 No precision data is available for these test methods.
manual, the speed of the electric motor remains sufficiently 15-2 The apparatus described in these test methods for the
constant that minor variations have no effect on measuremerfi€termination of the relative densities of gaseous fuels may be

11.2 Prior to connecting the instrument to gas, turn on th&XPected to give results with an accuracy-of % provided
motor and check the zero point on air. standard reference gases are used for calibration, good main-

tenance practices are followed, and extremes in operating
Note 3—All instruments that include the reading 1.0 range are usuallycgnditions are avoided. The degree of accuracy can be proved

“zeroed” on air. Those that do not include 1.0 must be zeroed with a ga : ; :
of known relative density such as hydrogen,(8.07), helium (He, 0.14), By Cc?mp?glr}[g the readmg.s ”Of tgte. apé)laratus with standard
or methane (CH4, 0.554). Turn on gas valve, allow to purge for 1 or 2 min,samp €s that are commercially obtainable.

15. Precision and Bias

then record the measurement. 15.3 Anerror of 1 % in the determination of relative density
affects by 0.5 % (less at higher pressures) the measurement of
METHOD C—UGC GRAVITOMETER fuel gas flow by a meter employing an orifice, a pitot, or

venturi tube.
12. Apparatus

12.1 The UGC gravitometer operates on the principles oft6- Keywords
equal and opposite force. On the ends of a mechanical beam16.1 gaseous fuels; natural gas; relative density
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APPENDIXES
(Nonmandatory Information)
X1. OPERATING PRECAUTIONS FOR MORE THAN ONE OF THE METHODS LISTED
X1.1 Wet Gas rubber tubing or rubber gasket material is used. The exposed

surface of rubber materials should be kept at a minimum, and
gvhenever practicable, the rubber tubing should be replaced
ith metal. If rubber tubing must be used, it should be

e-saturated with the gas to be tested by permitting a slow

X1.1.1 When the relative density of a “wet” fuel gas is
being determined, it is imperative that the pressure in th
measuring devices be maintained somewhat lower than the

pressure at the source of the sample. This procedure sho

ensure against condensation in the device. If condensate do W of gas through it, overnight if practlcable. The t“b‘? used
appeatr, the test should be eliminated, the unit purged of a r gas should never be used for air. If gases of approxlmz_ately
liquids ,and the tests repeated ' the same composition are to be tested in succession, it will be

desirable to keep air out of the gas tubing by closing the ends

X1.2 Propane and Gasoline Vapors when not in use.

X1.2.1 A source of error, which becomes appreciable withX1.3 Temperature of Units
propane and may be large when the gas contains much gasolineX1.3.1 Special care must be taken to avoid extreme tem-
vapors or even butane, is absorption in the connection hosespkrature changes in the units during the running of tests of
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recording of relative densities. Personal contact, drafts, direatalculation of the relative densities of gas or air for any
sunlight, cycling heating, or air conditioning units should becondition of either from observations made under any other
avoided. conditions. Symbols used in these formulas are as follows:

X1.4 Corrections for Carbon Dioxide

X1.4.1 In these standards, the relative density of gaseou§ - (rjaet]lic;“(t)é gigzli?ogg%?Shhom(ijdei?;litz g;;:r. under any
fuels has been designated as the ratio of the density of the ga\§S = particular value ofR when both gas a’nd air are
to that of dry air of normal C@content, (0.03 %) at the same saturated:
temperature and pressure. The composition of the outdoor ailRpy = [ejative density of dry gas, that is, it is the
unmodified by products of combustion from nearby equipment,

) : ) particular value oR when both gas and air are free
is so constant with respect to all constituents except water from water vapor;

vapor that its density when dried does not vary sufficiently to rp = relative density of gas containing a partial pressure
. . . . g 1

affect the limits of accuracy prescribed in these test methods. It g, of water vapor, that is, it is a value Bfwhen the

is possible, however, in a laboratory or compressor station to air is dry and the gas is not;

encounter CQ concentrations far in excess of normal. Under 4
such circumstances a correction for excessive, B&comes partial pressure of water vapor in the gas;
necessary if the maximum attainable accuracy is desired. Whemw pressure of water vapor at saturation (when air is
CO, is entirely removed its effects on observed relative density saturatedy = w, when the gas is saturategi= w);
results are negligible. In the event €@ not removed, b barometric pressure;
however, corrections for carbon dioxide applicable to resultsh average head of water during a determination, mm
obtained with the balance type instruments may be calculated Hog;
as follows: P total pressure at which gas or air is saturated
b+ h); and
RD. = R(0.9998/0.52€,) (X1.1) 0.622 = (relatizle density of water vapor; that is, the ratio of
the density of pure water vapor to the density of

partial pressure of water vapor in the air;

where: _ _ _ o dry air at the same temperature and pressure.
RD. = relative density with respect to dry air with  x1.53 The relative densitRD, of a dry gas in terms of the
normal CQ content, ___ ratio, R, of the density of gas containing a partial pressagge,
R = observed value uncorrected for carbon dioxide in of \ater vapor to the density of air containing a partial
the reference air, o pressureq, of the water vapor is:
0.9998 = relative density of dry air minus normal €O
content, RD = R(p-a)/(p-9)] + [(0.622Ra-g)/(p—-g]  (X1.2)
Ce = concentration of CQin reference air expressed  X1.5.4 The relative densitD, of a dry gas in terms of the
as a fraction of the total, and ratio, R, of the density of saturated gas to that of saturated air
0.529 = difference between relative density of C&ahd  js:
that of air.
RD = R, + [(0.622V(R,— 1)/(P —W)] (X1.3)
X1.5 Corrections for Humidity X1.5.5 Another special case of equation would be the

X1.5.1 Where the balance methods compare the sample &lative densityRD,, of a gas containing a partial pressure of
fuel gas directly with dry air, there is normally no correction to Water vaporg, expressed in terms of the relative densRyp,
be made for humidity. There are special cases, however, f&f the dry gas as follows:
example in the manufactured gas industry, in which it is RD, = RD[(P-g)/P] + (0.622)/g)
sometimes desired to express relative density results under (X1.4)

some other humidity condition of gas or air than that prevailing X1.5.6 Still another special case of equation involves a

at the time of the observation. In this particular case, Standarq*'ﬁethod for expressing the relative densiBD,, under the
g!

for measurement designate a cubic foot of fuel gas as €onventional standard conditions used for designating the
quantity that will fill a space of 1 #at a pressure of 30-in. Hg heating value of fuel gas in the manufactured gas industry.

and a temperature of 60°F and in equilibrium with liquid water.are p = 30-in Hg andg = the vapor pressure of water at
It is inconvenient with the test methods listed to change th%OOF In this ca.se

humidity of either gas or air. Consequently, the relative density
determined by direct observation on a fuel gas may be the ratio RD, =0.9826 + 0.0108
of a gas of one humidity to air of another, in neither of which
the observer is directly interested.

X1.5.2 Miscellaneous Publication M-177 of the National L . .
Bureau of Standards provides several formulas that permit ggrb?r\lNDl.o;(]llde (Ii/ln me dDensny of the Gas in the
ready calculation of the relative densities of gas and air under rect Weighing Viethods
any condition of humidity in terms of their densities when dry, X1.6.1 Because the instruments are not tightly enclosed,
the density of water vapor and the partial pressure of eactheir readings are affected by the water vapor and Ghtent
component of the mixtures. In other words, they permit thein the surrounding air. Effects of the GQrontent can be

(X1.5)

X1.6 Corrections for the Effect of Water Vapor and
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neglected only if the atmosphere is unquestionably fresh air aX1.7 Correction for the Effect of Humidity on the Chart
if an analysis shows the G@ontent of the air to be negligibly X1.7.1 In very precise work, especially when unusual con-

small. ditions of humidity exist, the difference of reading caused by
X1.6.2 If the apparatus is set to record the true relativahe change of dimensions of the chart should be determined
density, RD, when in dry air of normal CQ content, the and applied if it is large enough to be significant. Before this
following correction which is based on the difference betweercorrection can be made, however, it is necessary to measure the
the reading with the test gas and that with a calibrating gas ofxpansion of the chart paper at two humidities in two directions
known relative density will apply: (parallel to and at right angles to the length of roll) as it comes
_ _ from the paper making machine. Charts are usually printed
Q= RD=R~(RDy =Ry = ~0.38CW-Wo) + O'SZQC_CO)(Xl g)  With the” 6 o'clock axis” in the direction of the minimum and
' the “12 o’clock axis” in the direction of the maximum

where: expansion. Here the correction to be added algebraically is:
Q = correction to be added to the reading to the K = [dXr — ;) + (y — X)(T — rg) sina ] (X1.7)
apparatus,
RD, = true relative density of the calibration gas, where:
R = reading in contaminated air, X = expansion in the direction of “6 o'clock axis,” is
Ry = scale reading at time of calibration, percent per 1 % change of relative humidity;
w = fraction of water vapor by volume in the reference y = expansion in the direction of the “12 o’clock axis;”
air, d = distance from the center of the chart to the pen terms
W, = fraction of water vapor by volume in the air at of the unit of relative density on the scale of chart;
time of calibration, a = angle between the line from pen to center of the chart
C = fraction of CQ, by volume in reference air, and the “6 o'clock axis;”
Co = fraction of CQ by volume in air at time of = percent relative humidity at the time of observation:;
calibration, and ro = percent relative humidity when the chart was printed;
0.529 = difference between the relative density of,@&@d and
that of air. r, = percent relative humidity when the instrument reads
X1.6.3 In case the apparatus has been set to record relative ~ correctly (after correction has been made as previously
density correctly when not surrounded by dry air but by air of described for the buoyant effect of water vapor) on the
assumed water content, there must also be added to the relative 6 o'clock axis.”

density the difference between 1.000, the density of dry air and ... x1 1—when integrating the chart, should be taken as the

the density of the surrounding atmosphere assumed in calibrgercent of average relative humidity during the time represented by the
tion. chart and sin = 0.5.

X2. SPECIAL INSTRUCTIONS FOR APPARATUS

X2.1 Ranarex Recording and Indicating Gravitometer Precision recording 0.42 to 0.57 m%h (15 to

X2.1.1 Manufacturer’s instructions should be followed in gravitometer 20 e
making adjustments to maintain satisfactory operation. In X2.1.1.8 Silica gel of air drier in activated condition.
instances in which the calibration is consistently in error after X2.1.1.9 Correct power supply. Refer to technical documen-
repeated checks, the following outline of requirements should@tion provided by the manufacturer.
be checked in the sequence listed and the proper adjustmentsX2.1.2 If readings are not accurate with# % of known
made. standard gases, the user is encouraged to perform these nine
X2.1.1.1 Adequate flow of gas through sampling system. tests. If the error persists the calibration is listed in the

X2.1.1.2 Free flow of gas and reference air through thdnanufacturer’s instructions may be adjusted, but should be
instru.m.eﬁt. attempted only as a last resort.

X2.1.1.3 Indicator free to respond, not “sluggish. X2.2 Recording UGC Gravitometer

X2.1.1.4 No leakage between air and gas in sampling . o
system or instrument. X2.2.1 The calibration of this instrument should be done

following instructions as listed in the manufacturer’s bulletins.

. N Y : X2.2.2 The instrument should be checked for leakage in the

X2.1.1.6 Indlcgtor zeroed. or stanc.jard|zed accurately. floats, tanks, pressure regulator, and connecting tubing if

X2.1.1.7 Gas inlet flow adjusted to: erratic readings are obtained. Particular care should be used to
Portable gravitometer 0.22 t0 0.28 m*h (8 to 10 scfh) install this instrument where there is no vibration.

X2.1.1.5 Indicator in static balance with motor stopped.
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



