





STANDARD ALTITUDE CHAMBER TEST FOR ENGINES SUB-
MITTED TO THE BUREAU OF STANDARDS BY THE EN.

GINEERING DIVISION.

The standard altitude chamber test shall consist of the
following:

I. PERFORMANCE AT VARIOUS ALTITUDES.

One full-power run, one friction horsepower run, and
one propeller-load run at each of the following altitudes:
0, 5,000 feet, 10,000 feet, 15,000 feet, 20,000 feet, and
25,000 feet.

A constant chamber and intake temperature of 60° F.
will be maintained throughout these runs and the chamber
and intake pressures will be varied according to the table
on page 3. Each full-power run shall consist of four sets
of readings to be taken at 400 r. p. m. below normal speed,
200 r. p. m. below normal speed, normal speed, and 200
r. p. m. above normal speed, respectively. The friction
horsepower runs shall consist of four sets of readings taken
at the same speeds as the full-power runs. The propeller-
load runs shall consist of two sets of readings, one at 200
r. p. m. below normal speed and one at 400 r. p. m. beloyw
normal speed.

II. PERFORMANCE AT VARIOUS TEMPERATURES.

One full-power run at various temperatures at sea level,
15,000 feet and 25,000 feet.

The temperature runs shall consist of a set of readings
at full power and normal speed of the engine, with con-
stant chamber and intake pressure at the following carbu-
retor air temperatures:

Sea level: +20, +40, +60, 480, and +100° F.
15,000 feet: —20, 0, +20, 440, +-60° F.
25,000 feet: —40, —20, 0, 420, --40° F.

IIL. INDICATOR CARDS.

An indicator card on one cylinder at normal speed, full
throttle, will be taken at each of the following altitudes;
0, 15,000, and 25,000 feet.

Each indicator card will include & diagram of the explo-
sion cycle and a light spring diagram of the intake and
exhaust cycle. :

IV. READINGS.

The following list gives the standard set of readings to
be obtained and recorded during each run:
Speed: Tachometer reading, in r. p. m.
Counter reading: Before and after each count, and
time of count in seconds.
Brake load in pounds.
Chamber pressure:
Inches of mercury, absolute.

Water:
Temperature water inlet, ° F.
Temperature water outlet, ° F.
Venturi meter reading, inches of mercury.
Oil:
Temperature oil outlet, ° F.
Pressure, pounds per square inch.
Air:
Temperature of chamber, ° F.
Temperature of air entering carburetor, ° F.
Vacuum: :
Depression in the inlet manifolds against cham-
ber, inches of mercury. -
Depression in the carburetor air intake balanced
on chamber, inchés of water.

Gas. (Number of pounds flow.) .

Cons. (Time for this amount of gasoline to be used,
seconds.)

Balance of exhaust pressure on chamber: inches of
mercury.

Compression pressure, pounds per square inch, in each
cylinder at 120 r. p. m. before and immediately after
all tests have been completed.

Indicator cards: Plotted on pressure volume basis.!

Length of brake arm, inches.

Kind of oil. (Manufacturer and grade.)

Kind of fuel: Specific gravity, distillation curve, and
heat content, B. T. U. per pound.

Kind of spark plugs. (Manufacturer and type.)

Water venturi meter constant.

Reading of air venturi meter; inches water.

Flow of air to engine during each run; pound per unit
time.?

Table of standard air conditions.

: Tempera- =
; Altitude. Pressure. el Density.
Feet. Inches Hg. © s Per cent.
A0 29.92 59 100.0
5,000 24.91 41 86.3
| 10,000 20.60 26 73.7
| 15,000 16. 96 12 62.4
| 20,000 13.90 0 52.4
| 25,000 11.36 -9 43.7
l 30,000 9.26 =17 36.2

1To be taken during indicator eard runs only.>

2 The Engineering Division will not make the air flow caleulations,
but it is requested that the burean make such calculations and report
them as soon as possible. The other data called for, however, should not
be held up for the air flow calculations, but should be forwarded to the
Engineering Division as soon as obtained. J
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