HEATING VENTILATING AIR CONDITIONING GuIDE 1939

PROBLEMS IN PRACTICE

1 ® What are the most comfortable air conditions?

‘Comfort standards are not absolute, but they are greatly affected by the physical con-

dition of the individual, and the climate, season, age, sex, clothing, and physical activity.
For the northeastern.climate of the United States, the conditions which meet the require-
ments of the majority of people consist of temperatures between 68 and 72 F in winter
and between 70 and 85 F in summer, the latter depending largely upon the prevailing
outdoor temperature. The most desirable relative humidity range seems to be between
30 and 60 per cent. -

2.0 Are 't:he optimum conditions for comfort identical with those for health?

There are no absolute criteria of the prolonged effects of various air canditions on health.
For the present it can be only inferred that bodily discomfort may be an indication of
adverse conditions leading to poor health.

'3 ® Given dry-bulb and wet-bulb temperatures of 76 F and 62 F, respectively,
and an air velocity of 100 fpm, determine: (1) effective temperature of the
condition; (2) effective temperature with calm air; (3) cooling produced by the
movement of the air.

(1) In Fig. 1 draw line 4B through given dry- and wet-bulb temperatures. Its inter-
section with the 100 ft velocity curve gives 69 deg for the effective temperature of the
condition. ,(2) Follow line 4B to the right to its: intersection with the 20 fpm velocity
line, and read 70.4 deg for the effective temperature for this velocity or so-called still air.
(3) The cooling produced by the movement of the air is 70.4 — 60 = 1.4 deg ET.

4 ® Assume that the design of an air conditioning system for a theater is to be
based on an outdoor dry-bulb temperature of 95 F and a wet-bulb temperature
of 78 F with an indoor relative humidity of 50 per cent. According to Table 2,
‘the dry-bulb temperature in.the auditorium should be 80 F. Estimate the
sensible and latent heat given up per person.

The sensible heat given up per person per hour may be obtained from Fig. 9. With an
abscissa value of 80 F, Curve D for men seated at rest gives a value (on the ordinate
scale) of 220 Btu per person per hour as the sensible heat loss. The latent heat given up
by a person seated at rest may be obtained from Fig. 10. With an abscissa value of 80 F,
Curve D indicates a latent heat loss of 175 Btu per hour (left hand scale) or a moisture
loss of 1190 grains per hour (right hand scale). ) :

5 @ Neglecting the gain or loss of heat by transmission or infiltration through

walls, windows and doors, how many cubic feet of outside air, with dry- and
wet-bulb temperatures of 65 F and 59 F, respectively, (63.1 deg ET) must be

supplied per hour to an auditorium. containing 1000 people in order that the &

inside temperature shall not exceed 75 F dry-bulb and 65 F wet-bulb?

Figs. 9 and 10 give 265 Btu sensible heat and 905 grains of moisture per person ‘with a ‘

dry-bulb temperature of 75 F in the auditorium. Therefore, 265,000 Btu of sensible
heat and 905,000 grains of moisture will be added to the air in the auditorium per hour.

Taking 0.24 as the specific heat of air, 2.4 Btu per pound of
raising- the dry-bulb temperature from 65 to 75 F, and 265,000
air or 110,400 X 13.4 = 1,479,000
1,479,000 + (1000 X 60) = 24.7 cfm per person.

The moisture content of the inside air is 76 grains per pound of dry air and that of the
From a psychrometric chart the increase in moisture :

outside condition is 65 grains.
content will therefore be 11 grains per pound of dry air. Hence 905,000 -+ 11.0 = 82,300
1b of air at the specified condition will be required. This is equivalent to 82,300 X 134
= 1,103,000 cfh of air or 1,103,000 +.(1000 X 60) = 18.4 cfm of air per person.

“The lﬁgher, volume of 24.7 ¢fm per person will be required to keep the dry-bulb tem-
perature from rising above the 75 F specified. The wet-bulb temperature will therefore
not rise to the maximum of 65 F. -
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air will be absorbed in “}
+ 2.4 = 110,400 b of
cfh of air will be required. This is equivalent to §
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Chapter 4

i AIR POLLUTION

Classification of Air Impurities, Dust C A i i
Pollution_and Health, Occlusion of Solarolggz?::ii?\onss;n:l::
F; and Air Pollution Abatément, Dust and Cinders, I"Iature's
Dust Catcher

HE particulate impurities which contribute to atmospheri i
I include carbon from' the combustion of fuels, particleg o?zgrrzﬁll;l;:l%n
ash, rubber tires, leather, animal excretion, stone, wood, rust ’pa er'
threads of cotton, wool, and silks, bits of animal and vegétable ,matlzer,
and pollen. Microscopic examination of the impurities in city air sho 4
that a large percentage of the particles are carbon. e

CLASSIFICATION OF AIR IMPURITIES

The most conspicuous sources of atmos i i i
most us. ¢ pheric pollution may be classi-
fied arbitrarily according to the size of the particles as dusts, }f,ume‘s: a::d
smoke. Dusts consist of particles of solid matter varying from 1.0 to 150
microns in size. (mlcxjon = 0.001 millimeter or 1/25,000 in:) Fumes
include particles resulting from chemical processing, combustion explo-
;‘lon, and distillation, ranging from 0.1 to 1.0 micron in size. Tl';e word
umezi may be applied also to mixtures of mists (liquid droplets) and gases
. las ach mzst.ls. Smoke is composed of fine soot or carbon particles, usually
essb than 0. micron in size, which result from incomplete combustion of
car on;cgous materials, such as coal, oil, tar, and tobacco. In addition
tol Cgl' o; and soot, smoke contains unconsumed hydrocarbon gases
sulphur dioxide, carbon monoxide, and other industrial gases capable of
injuring property, vegetation, and health.
no'fl;g sllltnl(‘e:e olf) Ssr&aécg'ti;)_n i?. Athe'se ctlhree classifications are neither sharp
2, istinction is descriptive of the nat igi
of the particles, and their i i e withant ayiEin
f , @ physical action. Dusts settle without -
S»:ﬁli)clﬁ agggrgsgﬁtxg}?é f zmes tend bto aggregate, smoke to diffuse. Pa?'it)ilé{gs
4 common bacteria in size—ab i
3 mr about 1 micron—:
d ﬁl;ﬁycg;tn tl;>eremcl:>ye from ‘air and are apt to remain in suspension unlzgg
i tl?gg omerated by artificial means. The term fly-ask is usually
Rl ef mi::roscoplc glassy spheres which form the principal solid
Conetity deno(;e tth : | :f_i'iuentl_gases from powdered-coal fired furnaces.
furnace gemey arger solid constituents which may be entrained by
It is well establish | m
unlikely to remain sy
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ed that particles lar 1 mi
_par ger than about 1 micron are
spended in air currents of moderate strength.  Only
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