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Cab Thermal Comfort Assessment of High-power Tractor
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Abstract; With the dramatically growing use of agricultural high-power tractors, comfort of cab is an
important problem in China. Because of the indirect impact with low comfort of the cab, the productivity
is restricted. Health of tractor drivers was also undermined by low comfort of the cab. According to the
least energy principle, the factors of comfort cab were defined. One of them was the thermal comfort. The
simulation and dynamic assessment of comfort tractor cab were studied. The results showed that during
the whole period of cooling process, the wind speed was 0.2 m/s which was accorded with the comfort
demands and the minimum of temperature in the cab was 18°C. Firstly, the governing equations that
contained CFD and thermal comfort assessment equations were deduced. The equation temperature and
the monitor temperature were less different so that comfort zone theory could be used in cab thermal
comfort design. In order to get the best value of parameters, the orthogonal simulation test was used. The
speed and temperature of wind were significant to the cooling effects and the angel was not significant to
the cooling effects according to the simulation results. The temperature of head zone began to decline at
41 s initially and went into the comfort zone firstly. At 10 min during the cooling period, each limb of
tractor driver felt comfort and the most comfortable was at 21 min. This cooling result could be set default
value in intelligent control system. After 50 min, the temperature of tractor cab would be into the
uncomfortable cold zone if cooling was continued. Then the dynamic comfort process was calculated by

predicted mean vote and predicted percentage dissatisfied. Because the predicted mean vote was declined

Wi H b 2018 —07 —16  f&[A H b : 2018 —08 — 18
ESWE : E KN &R H (2017YFD0700101)

EE® N BB (1989—) 55 LA, FANGEAL MR AP LAEBFSY , E-mail : nongdagogogo@ cau. edu. cn

BEMEE: BEAE1961—) T, 208, W4 E SB35 M I LR B 3005 1% 3 A E 343 B 9%, E-mail: gxy15@ cau. edu. en



) Wi 4. KB AL Bl s AT & P PR 471

rapidly, the feeling of drivers became better rapidly. Predicted percentage dissatisfied declined firstly and

ascended after 50 min. It was showed that the comfort feeling was in a time segment if cooling was

continued. The assessment results also confirmed the correctness of the simulation results. The simulation

results also provided certain reference basis for intelligent temperature control and air cleaning design of

high-power tractor cab.

Key words: cab; least energy principle; thermal comfort; mean vote; percentage dissatisfied
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