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ORIGINAL ARTICLE

A Longitudinal Analysis of TH Index and
Identification of Period of Acute Heat Stress

GURMUKH SINGH,
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Tamperature Humidity Index is a simple and
feliable criterron for eveluation of thermal comifort.
Analysis. of the Index over a three year petiod al
diffarant parfods of the day /s used to identify periods
of thermal siress in & flying stalion for the purposc
of advanced plarning in aflotmert of flying task.

lr has been brought out in an earlier study ?
that Tempersture Humidity Index (TH Index} isa
zimple and reliakle criterion for evaloation of thermal
comfert At presant the decision to call off flying is
mostly based upon subjective feelings ol aircrew
and flying task reguiraments, The present study
deals with the analysis of TH Index over Lhree
conseEcutive vears al dilfgrent pericds of the day to
identify periods of hest intolerance for the purpose
of advanced planning in allotment of tlying task,

Methodolngy

Tha metecrolcgical data of  temperature  and
relative humidity (RH) recorded at 1130 hrs, 1430
hrs and 1730 hrs 1ST at the Ailr Force Academy

DECEMBER 1931

Meteorologicel Section during 1378, 79 and "BO
were analysed. It was observed that temperature
started rising beyond 30°C around 15th March and
came down abruptly to the same level around 17th
Jdune due to onset of monsoon. The temperatute
and RH data of this period, i.a., 18th Mareh to 17th
June, were drouped into penteds | to XIX for the
three years under reference. Their mean wvalues
fur sach perted were converted into TH Indax with
lhe help of tha nomogram® (Fig 1} for TH Index.
The warious zenes of discomfort were identified
nased on the value of this TH Index. TH Index
values of 81 and abeve ‘were considered to be
urcanifartalile, Figure 2 shows the TH Index plottad
against pent=ds | ta XIX in graphical form for the

shnve pariad,
Findings

A comparative analysis of TH Index at the Aijr
Force Academy during the period 15 March to 17
June in 1978, 78 and "B0 revaaled the following :

{a} At 1130 hrs. TH Index entered into uncom-
fortable zone around Sth April. From 29th  April
onwarrds till 2nd Juna TH Index wis consistently
found to be in the region of 81/83.
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(b} At 1430 hrs, TH Index was consistently
above 81 after Sth April, it tended to reach extreme
valups of uncomfortable zone, ie., TH wvalues of
83 — 85, between 29th &pril and 2Znd June and
thersaltar it gradually came down to value of BQ
around Tth June.

{c) At 1730 hrs, TH Index was in the region of

E1— 83 from 24 April 1o 2 June after which it

abruptly camae down belaw 80,

From the above it is clear that at the Air Force
Academy the period between 28 Apil to 2 June
shows TH Index to be in the uncomfortable zone
at 1130 hrs, 1430 hrs and 1730 hrs 15T with accen-
tuation of heat stress at 1430 hrs. This pariod
constitutes the most stressful pericd for the purpose
af human heat tolerance,

Discussion

Anthropologists have shown lhat man evolved
in  Vopical climate, Sweatlng  and  cutansous
vasodilatation Help to maintain thermo-neoutrality at
ideal cora temperature of 37°C within wida range of
snvironmental  heat  stress.  The efficiency of
sweating mechanism depends Upon environmental
temparature as well as humidity in that saturated
air does not allow evaporation of sweal and thus
gwesting in hot humid weather not only Hecentustes
heat strain but also results in concomitant loss of
fluid and salts.

Environmental heat stress cannot be evaluated
in terms of dry air temperature only. It bears vary
intricate relationshin with dry air temperature and
humidity which has been brought out in the nomo-
gram® as far as effects of these parameters on human
body are concerned. The prevalence of wvaripus
cambinations  of air temperature and  humidity
depends upon many factors, viz, solar radistion,
wind pattern at low levels, pressure changas ete,
TH Index combrines various enviremnental varlablps
tor prediction of human thermal comfort and its
value s &t wvariance with isolated study  of air
temperature alone.

DECEMBER 1981

The presant study shows that for Air Force
Academy, the petiod from 29 Aprll to 2 June has
environmeéntal conditions of uncomfartable zone ﬂfl
TH Index from 1130 to 1730 hrs with peak of heat
intolerance  at 1430 hrs, As such, in  advanced
planning of flying task it is desirable that Mying is
nat plapned between 1130 and 1730 hrs from 29
April to 2 June. This could be achieved by flying
only ane shift lrom 0800 ta 1130 hrs. In any case
peticds of extrames of vncomfortable zane should be
avalded by not flying lrom 1330 to 15630 lirs during
this pericd,  Flying task allotmant during this period
should cater for this conlingsncy in advance
wheareas decision to call off flying during this periad
can be taken on the basis of actual values of TH
Index which can be readily found out with the help
of the nomogram. Moreover, the measures for
improvemant of heat tolerance like effsctive pre-
cooling of aircrew and aircraft should be given dus
attention.

Conclusion

This stecy shows 1hat the period betwesn 29
April te 2 June at Alr Force Academy is susceptible
ta produce heat intolerance particularly from 1330 o
1530 hrs and may compromise flight safety.

The namogram for TH Index can be generally
acoeptad [or evaluation of the thermal comfort in
cperational flying in hot humid weather at wvarious
bases. At every base accepiable level of TH Index
commensurate with flight safety should be doters
mincd after taking into consideration ather variables
like acclimatisation, facilitivs for  effective pre-
conling of aircrew and aircraft and tvpe of DLEra-
tioral flying.
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