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Climate and weather. Physical
properties of the air,the
microclimate of the premises and
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RPhVSIcCalneIcCalors eiithe air.

RPhysicaliindicaters ofithe airsinclude
- the temperature of air,
- airhumidity,
- air,velocity,
- [ntensity of 'solar radiation,
- jonization of: air,
- Intensity of electromagnetic fields,
- Static electricity and others.



TNhedtempe

1. It depe nds on the geographlcal Iatltude
~ofthearea. ——

L_ocations that are further north receive less
concentrated energy from the Sun. The
equator lies directly underneath the Sun
and so countries that fall on the equator
receive the strongest solar energy.

More - :
“IIs means that in the, Northern Hemisphere, | concentrated
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w.s-enem Iess
oncentrated and therefore the

temperatures become cooler as you travel

north.

More diffuse




Z, Altituele (2 fuess

007‘1‘} evel) 1er . 18-
(for example, if there are mountams forests
| In. the area)

= Temperatures decrease with altitude. There Is a
1°C drop In temperature for every increase of
100 m in height. This Is because'the-air is less
dense In high
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~ 3. Distance from the sea
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= Coastal areas are most affected by the sea. The
sea takes longer to heat up and cool down than
land. So In the winter the sea keeps coastal
areas.
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» ct that ocean currents haveonthe™
- temperature depends on whether the ocean current

IS hot or cold.

= Britain Is on the same latitude as Siberia:and
parts of Russia, yet it does not suffer the same
long, harsh winters. Britain’s mild climate is

e Gulf of -



The second indicator is air nurnicity.

relativa air nurnicdity mezins e gareanizie)e

Of Waltar v200rs i 2 unit oF 2ir volurne,

Alr nurnicity is deiarmingd 0y:
ine geograonical laiiiuces of ine argey;

-

ne oroximity of ine seas 2nd oceins;

ne clirmaiic conclitiorns,
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In hygienic practice the movement of
the air Is characterized in two ways:
by Its direction and Its velocity.




= Tihe ind IoSe is a grahic
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~ T'hereadings of the wind rose are
considered:

= In planning the city
= In constructing new industrial
enterprises.

LIS necessary to construct a ne
~ plant or a factoryionithe windy.
#s1deTso that the waste wouldn’t
pollute the residential area.
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""Tﬁ"“wm‘dT—se IS a graphlc representation
of the frequency of winds according to
compass -
points.

ereadings of the wind rose are considered —
ﬁ'ﬁnning L ' GoOns ' 'q_“.
Mwswct
a new plant or a factory on the windy side so that
the waste wouldn’t pollute the residential a
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| The system of! th@rmoregulatlon conS|sts of
two functional components: production of heat
and emission of heat.

Production of heat: that is production of
thermal energy in the body when the intensity

mldatlon & reduction pro sesmang@g_
mns{mﬁc;med out

chemically.




The production of heat is also carried out due to
the muscular work.

NINEre arethree typeES O cContractileractiVity, Giithe
MUSCIESHNTEI A GNMONENMGLEG U atiGN®
SN ERMOTEG U atiGNNGNENSIENNNVEI UNTErR/ACON i ACTIGNIGT

2, Ifine ogrson 1s 2xoossd to low iginadraiurss jor 2 lore) e,
ifne sgcoried meanznise 1S trigjejeraed, inz is cold museular
sniveririe).

3. Ifthe 2xoosurs o low ismosrziuras continuss and tha itnarmzl
aneregy orocucse sarlisr nzs osen uiilized, ine inird
rmecnznism Oeeins to Wori, Tre ogrsorn Oa¢ins o geriorn
onysieczl axsreises, for xcEmols, o jurme, to sleo orn nis sides,
2ic,



1, Thrmwregwlaﬂwm tone
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= s an Involuntary contraction of muscles under
the influence of low temperatures.

= Exposure to low temperatures makes our
muscles contract and as a result heat which

ides energyin the amounis of 60‘0,;,‘_8139—f-i



2, Cold rnuscular spiverin
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It aperson Is exposed to low t for a long time,

the second mechanism is triggered, that is cold
muscular shivering.

It is a kind of muscular work whichrparticipates
In the production of heat.

As'a result, thermal energy.inithe amQJJ@LQ‘f%‘
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= Shivering in adults

= Nonshivering thermogenesis in infants until

‘TG months of age ’--




Nonsniverine tnermogeness
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Muscle contraction is not the only™
= process-controlled in temperature-
regulating reflexes.

= [n most experimental animals,
chronic cold exposure induces an
Increase in metabolic rate (heat |
o production) that is NOLAUEe tor
~ncr cle"activity and Is
termed nonshivering thermogenesis.




NONSHIVERIGYVIENTIONEIESIS

;—_:d—l'.efhperaturﬁ_sené_orsére in the skin (in newborns
particularly the face), the spinal cord and the
hypothalamus.

= Temperature information is processed in.the =
hypothalamus. Norepinephrine (NE)iis released
In response to cold stress.
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“""‘Ttre‘"_hysmloqmal basis of physical
thermoregulation Is the ability of the
human body to change the lumen of -
superficial vessels of the skin and
subcutaneous fat.
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our rriair rorm of

= 1. Convection

D 2. Conduction

- 3. Perspiration = -
= 4. Radiation




1. Convection s therelease ofi heat from
tre oocly surracc r.o e l:l/ar of 2lir
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“The mtensﬂy-ef-c—envectlon depend on:
—=Thet [eEmperatire elithe air.

The higher the temperature of air, the less the
convection is. Consequently, in summer when the
temperature of the air is 30 and more degrees above
Zero, the convection stops.

- the air humidity.

e higherthe air humidity,

eair vélocity (the speed of the movement of the air).

The higher the air velocity, the more intensive the
convection iIs.
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~ = if weather conditions are characterized by a
combination of a relatively low temperature,
high air humidity and wind, convection will be
the major form of the emission of heat.n these

conditions.
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duction IS the release of heat from
le riurnzrn oocy to tne irirc

2. Con

SHITRCONICCIRVIHIRITESIOE ASS

= Heat transfer by conduction Is the transfer of
heat through direct contact.
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e e P Eral e e Ao ac ST ac e The lowerthne:
. temperature-efithe contact surface, the more intensive
the conduction Is

- the area of the contact surface -

- the thermal Capacity ofithe things Which are in contact
all] demggmg

, S low because
as a low thermal capamty Andvice versa

When the human body gets into contact with metals, the
conduction is high because metals have a high thermal

capacity.




~  —ltisthe-most powerful way of fighting against
overheating.
The intensity of perspiration depend on:

- the temperature of the air. —

The higher the temperature of the air, the more.intensive
perspiration is.

satiirated wit ours and
absorb less amounts ofisweat.

-the air veIOC|ty -

The higher the air velocity is, the more intensive perspiration &
evaporation.

-the alrhumidity.
- humidity is hih the evapormmmmmmﬁ
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feantensity of radiation depend on:

- the temperature of protecting surfaces (temperature of
the walls, floor, ceiling, glass, etc.) and that of the -
surrounding s

- the thermal capacity of the surrounding surfaces and

The greater the distance, the less the radiation Is. =



" THere is no'mechanism which can counteract radiation cooling.

The danger consists in the inability of a person to feel cooling
caused by radiation. .

——
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In radiation cooling the thermal receptors in the skin do not
resond to cold. The person will'feel cooling when it effects the
thermal receptors in the vessels of thelnternalic ganss

what: we call\6Verconling
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= Newborns thermoregulatory system is wel =i
~ developed, but in newborns different condition

of temperature exchange and present some
peculiarities of thermoregulation. -

= Children have another than adults ratio of body
surface and weight. 2
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MICROCLIVIATE -
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= S atherm

al state of spatially restricted
environment conditioned by a variety of
physical factors such as the temperature of
the air, air humidity, air velocity, radiant
heat, etc. which affects heat exchange.
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e yg:enlc_rahn_"gsf eoptimaltand permissible
= parameters should'consider.the circadian and seasonal
-:’——d‘ﬁarrnC'S‘O'f‘th‘e variation of physiological functions .

2. should be different for different age groups of people.

3. should consider the level of energy expenditure (physical
activities of people staying inside a building) and the level of

heat retention properties of the clothes of the corresponding
ups of the population. :

also consider the types of diseasesitreated’in a setting
and the nature of treatments and procedures performed by the
medical staff.
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= OPTIMAL
e
- PERMISSIBLE
« HEATING

= COOLING e

=




AN OPTIMAL MMQJ\%JQLUMJATE
..___.rs referred to as the conditions

of the Indoor environment In
which the person of a certain
age, health condition, etc.

ﬂ,eels thermal comfgg:_ S—



~ PERMISSIBLE MICROCLIMATE
is referred to as the conditions of the
Indoor environment which can cause
some changes In the functional'and

thermal state of a person
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= HEATING | MICROCLIMATE is referred to
" as the conditions of the indoor

environment which can cause

physiological changes and sometimes =
result in the development of pathological

conditions and diseases (overheatlng -
ﬂstroke R ——
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- S referred to as the conditions of the
Indoor environment which can
cause overcooling, pathological 3
state and diseases assoclated with




. ‘—FTET?MAL S‘I’AII'—E—lsafunctlonal state of
-:‘._‘__“

a person exposed to certain microclimatic
factors.

= THERMAL COMFORT Is well-beingrof a
person in certain microclimatic conditions
roduce the optimal functional state of ..
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- =-An.optimal state

= A permissible state
= A maximum permissible
= An Impermissible state

\




T optﬁ%ﬂ’tate s characterized by
~ the absence of generalized and/or

localized uncomfortable thermal

sensations, minimal activation of _
thermoregulatory mechanisms.

ﬁ,a prereguisite of sustained high -

e oring CopR0
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"-“’cx ficant generza h
Ioc_allzed uncomfortable thermal
sensations, maintenance of thermal
stability of a person for the whole working
day and involves moderate activation of
thermoregulatory mechanisms.

stemporany decllne In Working capac;_y_—
0C GGS*HGT.MF a
erson’'s health.
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= haracterized by pronounced
-ﬁ—generahzed and/or localized
uncomfortable thermal sensations; it
cannot ensure that thermal homeostasis
and health are maintained, restricts
working capacity.

R
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AN PE SSIR1EtSialefis

_____characterized by excessive —
e —— . -
activation of thermoregulatory
mechanisms which results In —

Impaired health.
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= body temperature

= topography of skin temperatures

= temperature gradient of trunk-and limb skin
= water loss value < -
malls j ——

It rate. -




Definite combinations of temperature, humidity, speed of air
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“of an atmosphere in a short interval of time (hours, day,

——Weeks), ———

s

—Is a long-term mode of weather repeating in the
given area regularly.

So the weather is a changeable phenomenon, but the
climate is a stable one.

mtropic reactions can occurred | e people‘due-_
M O are sensitive to
nges of weather — are celled weather (or meteo) sensitive

people. The numb of such people varies from 10 to 80 %.
Unfavorable changers of weather cause different
disturbances of health in weather sensible people.
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eepedUE‘to the influence of weatt

= People who are sensitive to changes of
weather — are called weather (or meteo)
sensitive people.

=

e nu \peoplewvaries from 10%

%. Unfavorable changers of weather
cause different disturbances of health In
weather sensible people.




\Weather conditions influence many
cisesas

by

..L-cr Sxamplie™ 70 el therpatients; SUiielne wu:~ —
~ cardiavascular dlseases notice that their state (conltlon -
~ becomes, worse due to weather changes.

= People with chronic non-specific lung diseases are very
sensitive to unfavorable (bad) weather.

= Patients with rheumatic diseases suffer from

W'érsensitivity to weather conditions. Rheumaticypains,in.
" theioints b uringitheicha weather are good

es of a Weather sensitive reaction:

= Patients with a diabetes, diseases of the nervous system,
psychic disorders, are also sensitive to weather changes.




