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Following our previous report, this is the second report of the serial studies
on the thermal environment in excavator cabin under cold outdoor condition in
winter.

Each of the 6 operators (subjects) controlled the air-conditioner freely when
in need in each cabin (of 2 types), operating the excavator at the same time.
Because of personal differences in controlling the air conditioner, variations
between individuals were large in the measured values of the temperature
distribution and air flow in the cabin, skin surface temperature and various
sensory evaluations. The average values among individuals, however, showed some
apparent tendencies depending on the outdoor environment conditions or the cabins
with different air conditioning systems.

As an example, in the cabin with the backside-air-outlet type of air
conditioner, the inside temperature of cabin was controlled to 22.96+0.45C as
average under the experimental condition of outside temperature of 107 level
{measured average temperature: 8.2+1.1C). Under the condition of 0T Ilevel
(measured average temperature: -3.111.2T) it was controlled to 28.40+0.457 as
average. Although the outside temperature difference was 11.37, the controlled
inside temperature difference was 5.447. This shows that the influence of cold
radiation is quite large in cases such as in the construction machinery cabin
where the distance between cabin wall and the operator is very short.

Concerning thermal comfort evaluation, since the operator was allowed to
control each air conditioner freely at hand in order to obtain the highest comfort
level, there was not so much difference in voted average values among experimental
conditions. We, however, could point out that under Ilower outside temperature
condition, the cabin with the separate-air-outlet type tends to obtain higher
values in thermal comfort evaluation than that with the backside-air-outiet type,
and there was variations between individuals in adaptability in controlling the
air conditioner, which seems to be giving some influence in the evaluation of
thermal comfort.

The average thermal sensation value was found to be higher in the cabin with
the separate-air-outlet type than in another type cabin (0.70:0.40), and also
under lower outside temperature condition one tended to control the air
conditioner to give higher thermal sensation than in relatively higher outside
temperature condition (0.69:0.41). It was also found that in the cabin with the
separate-air-outlet type the variation in the regional thermal sensations from
head to toe was smaller than in the other type of cabin.

The results of the air flow sensation evaluation and the relations of the
thermal sensation and the air [{low sensation to the thermal comfort are also
discussed in this paper.
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<Fig.1 The number of times

controlling the air-conditioner>
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<Fig.3 [Winter] The comparison of average temperature in cabins>
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[Winter] The comparison of thermal comfort evaluation>
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[Winter] The comparison of average skin surface temperature>
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