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Providing human thermal comfort conditions for pilot in a desert helicopter

Ghanbar Ali Sheikhzadeh®, Soroush Sadripour, Alireza Aghaei, Mohammad Bagher Shahrezaee’
Mohammad Reza Babaei

Department of Mechanical Engineering, University of Kashan, Kashan, Iran
* P.0.B. 8731753153, Kashan, Iran, sheikhz@kashanu.ac.ir

ABSTRACT

In this paper, forced turbulent convection flow and heat transfer of air inside a desert helicopter cabin was studied. The main goal was to provide
human thermal comfort, by using cooling system, for a desert helicopter pilot in summer. A body subdomain was considered around the pilot that
includes the pilot's using area in the cabin. The governing equations were numerically solved by the control volume approach based on the SIMPLE
technique and standard k-¢ turbulent model. The effects of air supply parameters velocity and temperature on pilot's thermal comfort are presented and
the optimization was carried out to find the best case with the minimum predicted percentage dissatisfied (PPD). It was found that temperature and
velocity of supply air have a remarkable influence on thermal comfort characteristics. The air temperature and air velocity in pilot's body subdomain
decreased and increased respectively, by increasing supply air velocity. Finally, the predicted mean vote (PMV) and PPD indexes were calculated for
different supply air performances and the minimum PPD was obtained for the case with supply air temperature and velocity of Tin=10 °C and
Vin=0.4 m/s, respectively.

Keywords: Thermal comfort, Predicted mean vote, Heat transfer, Forced convection, Turbulent flow
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Fig. 1 Schematic diagram of a desert helicopter (physical geometry and boundary conditions).
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Table 1 Average Temperature and velocity of body subdomain for different grid sizes with Ti,=0 °C and Vi,=0.3 m/s

Nodes Tyodyavg [Tm - Ti] Viod [Vm - Vi]
‘ error(%) = |——— oy.ave error(%) = |——
C) o (ms) =y
3851 10.52 7.03 0.241 6.22
6718 9.78 2.04 0.256 117
11812 9.58 0.31 0.253 0.79
15732 9.55 - 0.251 -
240 — T T T [ T T ] T L o L N B
—/—— Ampofo & Karayiannis [15] Exp.] 3 L 1
MOA — Z A~ - Present study ] —/——— Ampofo & Karayiannis [15] Exp.
@ 200 8 - . — —4x — - Presentstudy E
E 1 .
B ] 8
S 160 b S
. 1 >
> 1 s
2 120 . E
> E =
é 80 1 §
) |4 N 1 I
> 40 Sl _ ] i
4 SR SR W= - -4 0 L I 1 I I
0 20 40 60 80 0 0.2 0.4 0.6 0.8 1

Distance from hot wall (mm)

(b-<)

YH (a- )

Fig. 2 Comparison of (a) hot wall local Nusselt number and (b) vertical velocity at mid-height, between results of present study and [15] reference.
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Fig. 3 Effect of different inlet temperature and velocity on (a) average temperature of body subdomain, and (b) average velocity of body subdomain.
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