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QH”) Designation: E 1292 — 94

Standard Specification for
Gravity Convection and Forced Ventilation Incubators

This standard is issued under the fixed designation E 1292; 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 particular type of incubator when measured in accordance with

1.1 This specification covers the performance requirement§!€ procedure given in Section 5. .
for general purpose air incubators ordinarily used for incubat- 3-3 The recovery time of the incubating chamber shall
ing procedures, which have an incubating chamber up to 0.80nform to the requirements specified in Table 1 for the
m3(25 ) in volume. It is applicable to gravity and forced particular type o_f .|ncu_bator, \_Nhen tested in accordance with the
ventilation incubators designed to operate over all or part of th@rocedure specified in Section 6.
temperature range from 5°C above ambient to 75°C. 4. Test Methods

1.2 This specification does not include any requirements for " i )
the safe handling of harmful or disease bearing organisms. ~ 4-1 Temperature Uniformity

1.3 The following precautionary caveat pertains only to the 4-1.1 Place nine calibrated thermocouples (Note 1) made
test method portions, Sections 4, 5, and 6, of this specificatiorffoM iron-constantan or copper-constantan wires approxi-
This standard does not purport to address all of the safetynately 0.5 mmin diameter (No. 24 gage) and having a junction
concerns, if any, associated with its use. It is the responsibilinpiZ€ Of not more than 2 mm (0.08 in.) in the empty incubating
of the user of this standard to establish appropriate safety anghamber with shelves in place, and vents open. Locate one
health practices and determine the applicability of regulatorythermocouple in each of the eight corners of the incubator

limitations prior to use. approximately 5 cm (2 in.) from each wall, and place the ninth

thermocouple within 2.5 cm (1 in.) of the geometric center of
2. Types the chamber. A minimum length of 30 cm (12 in.) of wire for
incubators: the conduction of heat from the thermocouple.

2.1.1 Type 1A—An incubator ventilated by gravity convec-  Nore 1—If calibrated thermocouples are not available, nine thermo-
tion having a uniformity of temperature within 3% of the couples made from the same spool of wire may be used, provided they
differential between incubator and ambient temperature, give the same value for temperature when placed adjacent to one another

2.1.2 Type 1B—An incubator ventilated by gravity convec- in the incubating chamber at the temperature of the test.
tion having a uniformity of temperature within 6 % of the 4.1.2 Bring the incubator to the specified temperature and
differential between incubator and ambient temperature, allow it to reach a steady state (Note 2). Record the tempera-

2.1.3 Type 2A—An incubator ventilated by forced ventila- ture of the nine thermocouples for a period of at least 12 h and
tion having a uniformity of temperature within 2% of the determine from the record the maximum deviation of each
differential between incubator and ambient temperature, point from the desired temperature. The ambient room tem-

2.1.4 Type 2B—An incubator ventilated by forced ventila- perature shall vary by not more than a total of 5°C and the line
tion having a uniformity of temperature within 59% of the voltage shall not vary by more than a total of 5 % during the
differential between incubator and ambient temperature. test.

3. Performance Requirements NoTe 2—Some incubators may require as much as 12 h to reach a

- . . steady state. If a steady state does not exist, there is a drift in the
3.1 The temperature within the incubating chamber shall b@empgrature toward the s):eady state condition.

controlled by an automatic device, and shall be uniform within
the tolerances given in Table 1, when tested in accordance with Rate of Ventilation

Section 4. o _ _ 5.1 Seal the ventilation ports, doors, and all apertures of the

3.2 The rate of ventilation of the incubating chamber shallincubator with adhesive tape, or by other means to prevent any
conform to the requirements specified in Table 1 for theajr from passing through the incubator (Note 3). Connect a Wh
meter with the smallest division reading in 0.01 Wh in the

1 This specification is under the jurisdiction of ASTM Committee E-41 on electrical SquIy line to the incubator.

Laboratory Apparatus and is the direct responsibility of Subcommittee E41.01 on Note 3—In forced circulation incubators, the space around the motor

Apparatus. . .

Current edition approved Feb. 15, 1994. Published April 1994. Originally shaft where it enters the incubator must be closed, but the motor speed
published as E 1292 — 89. Last previous edition E 1292 — 89. must not be affected by the closure.
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TABLE 1 Performance Requirements for Incubators
Characteristic Type 1A Type 1B Type 2A Type 2B
Deviation from specified temperature of test throughout incubating chamber 3 (0.4°C) 6 (0.7°C) 2 (0.25°C) 5 (0.6°C)

during the 12 h period. Maximum percent of the differential between ambient
and test temperature. Numbers in parentheses are for chamber temperature of
37°C and ambient of 25°C

Rate of Ventilation in Air Changes per H

min 1 1 2 2
max 3 3 5 5
Recovery Time in Min, max 12 16 5 9
5.2 Heat the incubator to its maximum rated temperaturep = density of the ambient room air during the test in
and while at this temperature measure the electrical energy glcnt, and
consumption for a period of at least 4 h. Start and stop the tesAT = difference in temperature between the incubating
at corresponding points of the off-on cycle. chamber and the ambient room air in degrees Cel-
5.3 Then remove the seals, open the ventilation ports, and sius.

measure the consumption of electrical energy in the same
manner as in 5.2. The ambient room temperature measured @&t Recovery Time

a point approximatgl 2 m (6 ft) from the incubator approxi- 6.1 Place one thermocouple made from iron-constantan or

mately level with its base and at least 0.6 m (2 ft) from any
solid object must be the same within 0.2°C during the two tests

copper-constantan wires approximately 0.5 mm in diameter
No. 24 gage) and having a junction size of not more than 2

5.4 Calculate the number of changes per h of the air in the,, ., (0.08 in.) in the empty chamber with shelves in place, and

incubating chamber from the following equation: vents open. Locate the thermocouple within 2.5 cm (1 in.) of
N = 3590X — Y)/VDAT (1)  the geometric center of the chamber.

where: 6.2 Bring the incubator to 37°C and allow it to reach a

N = number of air changes per h, steady state (Note 2). Record the temperature/tdn. Open

X = average power consumption during ventilation, ob- the outer and inner doors for 3&sl s. Close the doors and
tained by dividing the energy consumption deter- measure the time required for the chamber to come back within
mined from the Wh meter reading by the duration of the uniformity band for the type of incubator being tested, at
the test in hours, 37°C.

Y = average power consumption with no ventilation,
computed in the same manneras 7. Keywords

V' = volume of the incubating chamber in &m 7.1 convection; forced; gravity; incubators; ventilation

The American Society for Testing and Materials 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 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.
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