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“such pans, when a radiator is steam heated and' the relative-humidity in
" the room is between 25 and 40 per cent.” . This source of supply of moisture

alone is not adequate to maintain a relative humidity above 25 per cent

on a zero day.
. COILS _ .
“Coils described in this chaptér are- used for heating or ¢ooling an air
stream under forced convection. Surface coil equipment may be made up

of a number of banks assembled in the field, or the entire assembly may -

be factory constructed. . The applications of each type of coil are limited
to the field within which it is rated. Other limitations are imposed by

code regulations, by proper choice of materials for the flinids used and .

the condition of the air handled, or by an economic analysis of the possible
alternates on each installation. - : ’ . )

For heating service, coils are used as preheaters, reheaters or booster
‘heaters. The function of the coils'is air heating only, but the apparatus

‘assembly may include means for humidification and air cleaning. Steam -

or hot water are the usual heating media, although others are used in
special cases, such as reheating by means of discharge gas from a refriger-

ating system.

Coils are used for air cooling with or without accompanying dehumidi-
fication. Examples of cooling applications without dehumidification are
precooling coils using well water or .other relatively high temperature

" water to reduce the load on the refrigerating machinery, or water cooled
coils to remove sensible heat in ‘connection with chemical moisture-
absorption apparatus. By proper coil selection it is possible to handle
both sensible cooling and dehumidification together as explained later.
The assembly usually inclides air cleaning means to protect the coil from

accumulation of dirt and to keep dust and foreign matter out of the con- -

ditioned space. Although cooling and dehumidification are the usual
. functions, there are cases of cooling coils purposely wetted to aid in air
. cleaning and odor absorption. - :

The usual cooling media used in sufface coils are cold water or Group
I (AS4 Classification) refrigerants, but others are used in special cases.
.Brines are seldom required for the range.of applications, covered by this
chapter, although there are cases where low entering air temperatures
with large latent heat loads require a refrigerant temperature so low that -
water becomes impractical. Soimetimes, also, brifie from an industria]
system, already- installed is the only convenient source of refrigeration_

- For-combined cooling and dehumidifying, surface coils present an alter-
nate’to spray dehumidifiers. -For many applications:it is possible, by
proper selection of. apparatus, choice of air velocities, refrigerant tem-
peratures, etc!, to perform the same duty with either: In a few cases
both-sprays and ‘coils are used.. The coils may then be installed within
the spray’ chamber, either in series with the sprays or below them. In
making the selection between spray and surface dehumidifiers, certain
advantages of each should be considered. The fact'thata spray dehumi-
- difier is usually designed to deliver nearly saturated air tends to simplify
the control problem. In this case the dry-bulb temperature is also the
dew-point, and hence a dew-point control can be arranged by using a
simple duct thermostat.. Spray dehumidifiers have an advantage .over -
-unwetted coiis of obtaining some air cleaning and odor absorption.  On
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the other hand, coils-make possible a closed and. balanced. cooling water

* drcuit, obviating the unbalanced. pumping head, . the complication -of -

' { ’ i incidental to multiple
: level control, and danger from possible floods inci »

:‘1,38;'?; ci:;lumidiﬁers, especially if located on different levels. The. use of
coils often makes it: possible for the same surface to serve for summer

" - cooling and-winter heating by circulating cold water in the one season

- r in the other, with consequent saving in apparatus and
?)?;()im};()t X’r?;(:her advantage is that where the surface <5011:l s;(lstexr_x ca.rllutﬁ
-used with direct expansion of refrigerant, it is comparat:veky ow l?nlirxlld al
and operating costs. The safety of the occupant must be. epz;n. ind in
-¢comfort conditioning applications. - Some ~Itht1qs ~l_1av§‘ r pget
codes which restrict the use of direct-expansion coils in the air stream,

- and hence local codes should be-consulted by the engineer before a system

oying di i -is desi The choice between
smploying direct expansion. methods is designed. The choice betwe
zg:'gy ydeﬁumidiﬁers and coils' depends upon the necessities ahnd_ the
économic aspects of each case and no general rule can be given. There are
many installations in which either may be used. .

COIL CONSTRUCTION AND ARRANGEMENT

ils ically of two types, fhose_consisting of plain tubes or pipe
angoéhsogehgisilng gctended surfaces. The former are little used for the
applications covered by this chapter, but are often employed where o%ndl-
tions cause frost accurnulation, and for cooling within spray dehumidifiers.

. . . . . fluid flowing
t transmission from air passing.over:a tube to.a flui

wi’ghlilg flte; impéded by three resistances. The first _l;esxstarr;ce is frplzlmt)l(l:z
air to the surface of the tube,.usually called the outside surface ;elslls anc
or air-film resistance. Second is the resistance to ‘the flow o rfea );
conduction through the metal itself. Finally there is ano'cherfstv.lx.l aceto1
film resistance to the flow of heat between t,}he inside surface of the nll)e t?h
and the fluid in the tube. For the applications under conslgler%non rfo
the resistance of the metal wall to heat conducnop‘, and the_lnglde surfzgz
or film resistance are usually low as compared with t})g ?;r—sx e surf: ce
resistance. Economy in space, weight and cpst‘m_akes it a va.nttaglgecl)us «
decrease the external surface resistance, where it is proportiona efe y a;;glt,
to approach that of the tube wall, and that from the tube.to refrigerant.

This may be accomplished by increasing the external surface by.means of

i i i rface as would
. etimes water. spray is applied to the same type surfac 1
gg\sre S:erg used without it. The over-all heat transfer is not-necessarily
increased much by such an-arrangement, but the water spr_ay.n;laydserv.er
other purposes than to increase the flow of heat, such as air anc ,CO‘
cleaning. (See Chapter 7). =™ :

. xiended surface coils -the -external suljface» of the t_upes is
kn{;vx{)i Izliso;rfn'tdry and the fin surface is called secondary. The pmg}llg
surface consists generallty{1 of r_ou?_d tubii or- ;;;epéats.tolrtlhzoranii (f:lz(i)sss. hese.

ered and in others in line with res| . >
:tr:gzggeg arrangement gives a somewhat higher heat trari:fer ﬂ\lfa.b}.lxza ?ilelE
- also a higher resistance to air flow and in some cases makes the e
and return bend arrangement more complicated. Numer(_)u:;l tf}{apt%and
fin arrangement are used, the most common of which ar?lsptlll; , flat and
flat-crinkled or corrugated, all as shown in Fig. 5. While the spéracon-
surrounds each tube individually in all cases, the flat types n‘lj_ay euarei'
tinuous (including several rows of tubes), or they may. be rﬁun O{h sqr are,
with individual. fins for each tube. All of these, as well as othe -




