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3. DEFINITIONS

3.1

Standard Conditions

Standard volumetric flow rate is expressed in Standard Liters per Minute SLPM (Standard Cubic Feet per Minute SCFM).
The standard conditions must be identified when reporting standard mass flow rate. Standard conditions used by the

National Institute of

3.2 Measured Air

Standards and Technology (NIST) are 20 °C (68 °F) and 101.3 kPa (14.7 psia).

Flow Rate, Q,

The actual air flow rate measured durlng a compressor test, expressed in SLPM (SCFM). The actual air flow rate is

measured with a m
section 3.1. Since
compensate for tem
3.3 Standard Air
The measured air fi

correction is applieg
conditions. The int

h mass flow meter uses thermodynamic pr|nC|pIes to measure true mass flow rate,
perature or pressure of the air entering the meter.

Flow Rate, Qg
ow rate corrected to standard conditions at the compressor inlet; expressed in S

when the ambient test conditions at the inlet of a naturally aspirated compressor
ent of this correction is to provide uniform reporting of compressor air flow rate th

the operating condifions of the compressor.

where:

Tamp = Ambient
T«q = Standard
P.mp = Ambient
P<q = Standard
Qp, = Measured

Using NIST standar

Tetq = 293.15 °K
Psta = 101.3 kP4

3.4 Ambient Air T

Temperature of the
naturally aspirated (

Qstd = (Tamb / Tstd) * (Pstd / Pamb) d Qm

Air Temperature °K (°R)
Air Temperature °K (°R)
Air Pressure kPa (psia)
Air Pressure kPa (psia)
Air Flow Rate SLPM (SCFM)

d conditions, then

(527.67 °R)
(14.7 psia)

emperature, Tamp

atmospheric air in the vicinity of the air compressor, but unaffected by the air
ompressor, the inlet air temperature is assumed to be equal to the ambient air tem

3.5 Ambient Pres

sute, Panp

ditions identified in
there is no need to

LPM (SCFM). This
are not at standard
nt is normalized for

(Eq. 1)

compressor. For a

perature.

Pressure of the atmospheric air in the vicinity of the air compressor, but unaffected by the air compressor. For a naturally

aspirated compress
3.6 Load Time,
The time during whi

3.7 Cylinder Bore

or, the inlet air pressure is assumed to be equal to the ambient air pressure.

ch the air compressor is building air pressure in the air system.

Area, A

Cross-sectional area of the compressor cylinder bore.
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3.8 Stroke, L

Stroke of the compressor piston from bottom-dead-center to top-dead-center.

3.9 Number of Cylinders, n

Total number of cylinders.

3.10 Speed,N

Rotational speed of compressor crankshaft expressed in Revolutions per Minute RPM.

3.11 Swept VolumeL

Volume of the compressor swept through one revolution of the crankshaft, expressed in Liters (Cubic Reet).

V=A*L*n (Ea. 2)
3.12 Theoretical Air Flow Rate, Qg
Swept volume of the compressor over a given period of time at a given crankshaftspeed, expressed inf LPM (CFM).
Qn=V*N (Eq. 3)
3.13 Volumetric Efficiency, 1y

Ratio of the standarfl air delivery to the theoretical air delivery expressed as a percentage.
My = (Qud) Qi) * 100 (Eq. 4)
4. INSTRUMENTATION AND EQUIPMENT

4.1 Devices to mgasure air temperature, £ 2,°€\(3.6 °F).

4.2 Devices to mgasure air pressure, £ 2:% ‘of indicated value.

4.3 Devices to mgasure air mass flow rate, £ 2 % of indicated value.
4.4 Devices to mgasure time{£.0.5 s.

4.5 Instrumentatign to record all measured data, and shall have an accuracy of + 1 % at the measurg¢d value.

4.6 Allinstrumentpation must be qualified by certified calibration.

5. AIR COMPRESSOR TEST PROCEDURE

5.1 The compressor is to be mounted essentially as in service.
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