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of the water to the individual tube circuits, Air elimination in
system piping is described in Chapter 10 of the 1964 Guine
Anp Data Boox.

Comfort heating systems employing hot water usually,
require not more than one or two rows of tubes in directi

1965 Guide And Data Book

the heating medium is at right angles. In coils with more thay

one row _of tubes in the direction of air flow, the heating
_Mgnedxumm_thetubumnybecircuitedinvmiousways,u
+ llluéshnte;l in Fig. 8 of Chapter 34.

of air flow, in order to produce the desired heating eapaci
To produce the most efficient capacity without excesss

ments are used.

A single-tube:e

circuit ar

to & maximum of approximately 4 or § gpm. With this
arrangement, & single-tube handles the entire water quantity,

8 number of passes across the air stream.
+ The most eommon circuiting arrangement is'often referred

to as single-row or.st iting. With this
arrangeent allitubes in each coil row are supphied with an
ual t of water th ha ifold ly called

eq ugh )

the coil-header. When the water volume.used with -:.hls ar-
rangement is small, s0 that the wateriflow in’ the tubes.is
lammg:,’some'y!echanical means, such.as mechanical furbu’
Iqtan installed in each of the tube circuits, is sometimes pro-
vided to produce turbulent water flow. IEELR R
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,Speqial ircuiting (ser i “-,“,‘ :
e same eﬁ'e"ct as mechanical turbulators’ when the water
volume supplied o, the, coil is emall. Serpentines reduce ithe

aumber'of circuits, thus increasing the'water velocity in each

circuit and creating turbulent flow.

Vater, o usually desizne e venting.”
ig accomplishéd by supplying the watér to the wul':ﬁgsﬁ‘c'h'a
way that the water flows upward in the coil, forcing air out
&.{uﬁ .mil rebarti watleru;olonnﬁ;c;on This also assures, that
is always completely’ ‘with water, regardless o

the water volume stpplied, v wnfzr, o less o
" Methods “for_cantrolling water"soils to producé unil

leaving air tehiperatures are distussed i Chapter 13

Flow Aﬂdﬁgjéﬁeﬂt

ctions
:hea

of flow of
t-transfer

water pressure drop through the coil, various circuit arrange-

Yy be: me nent can beused on
small size booster heaters requiring small water quantities up, .

provided the tube is circuited in.such‘a' manner that it makes -

is o in steam heating coils. The steam

_ temperature within the tubes remains substantially uniform:

and the mean temperature difference is basically the same,

whatever the direction of flow relative to the air. ’
Parallel-flow and ter-flow a

obtain the highest possible mean temperature difference. The
mean ¢ p ial d ines the heat-fransfer dri

sng force of the coil. The greater the mean fempear';gxm ch?:
ference, the greater is the capacity of the coil. -

Applications - -
The air flow in heating coils is vertical or horizontal, The
Iat.l;tfar ar is more 7 :
or steam heating, the coils may be installed with the
tubes in vex:timl or horizontal position. Horizontal o'éil-tug
shaulg b? pxtch;d or inclined toward the retumn connection to
provide for condensate drainage. Water heating coils .
ally have lmrimn_tal tubes to avoid air and winfegr pocl\(eg::.ler
\_?Vhen the leaving air temperature is controlled by modu-
lation ?i the steam supply to the coil, .ateam disiributing tube
type coils are used to provide the optimum in uniform leaving
air temperatures when controlling the coil by modulating the
steam.supp]y. (See Section, Steam Coils,) The diameters-of
the primary-surface tubes of these special coils are larger than
those of comparable single-tube steam cails, and éommonly
are lto}in.ontheoutside.Thnlaxgerthctubedi&mefer,thé
more uniform will be the temperature distribution. This also
oﬁejrs‘ maximum protection against freezing, even under
r erating ditions, when the air entering the coil
is 32 or'lower; and when the eoil is properly applied and in-
stalled. Correctly designed steam-distributing tube type coils
Iimit the leaving air temperature stratification to a maximum
of 5106 F deg_over the entire length of the coil, even when the
steam supply is modulated to a small fraction of the full load
capacity. Aa an added precaution, with both steam and water
heating coils, the outdoor-air inlet dampers usually close
whmahcal{y when the u;i:n is stopped. This epecial control
arrangement minimizes danger of freesing, and prevents
dmfts‘caused by drifting of cold outdoor ai?ﬁw f.b: system
during ?ﬂ' periods. -
. Hsahng 00[115 m-? di .Lhej to allow for and eon-
ting from the t ranges-within which
they oppm?e.‘ Care mist be taken to preventgi:posing strains
from 'hg piping on the coil connections. This can usually be
mgg;h;d l:»yﬂ pr%v]iding expansion loops, expansion or
joints, or flexible connections. (See e
1964 'Gsz: Anp Dara Book.) B -:'( Chapter § of '.he
Itis good practice to support banked coils individually in
an angle iron: frame or a similar supporting structure. With
this arrangement, the lowermaost coil is not required to sup-
por.t.t.be weight of the- coils stacked above. This design also
facilitates ‘the removal of individual coils in a multiple coil
bank for repair or replacement.
B Low-pressure steam systems and coils controlled by modulat-
ing the steam supply, or both, should be provided with a vacuum
breaker, or drained through a vacuum return system to
assure proper cond drainage. It is idered good
prgcfu:ej to provide a tﬁ:«l vacuum breaker, where one is
» required, d d retarn line through &
check vnlve:' Tbxx breaks the vacuum by equalizing theuflrw-
m,yetrmmm:..suthepossibilityofnirbeingbledinw the
system. Also, coils supplied with low-pressure steam or con-

) Hy are -
in water coils. Counter-flow is the preferred arrangement to

Air-Heating Coils

trolled by modulating the steam supply, should not be tn.pped
directly to overhead return lines. Condensate can be lifted to
overhead returns only, if sufficient pressure is 9vaﬂable-bo
overcome the condensate head and any return line pressure
that may exist. If, under these conditions, overhead returns
are necessary, the condensate should be pumped to the higher
elevation. ' F

COlL SELECTON =~ .
“The following factors should be considered in coil selection:
1. The required duty or idering the other system
ta .
2. Tg ture of the air entering the coil.
3 Availablc heating media, . _
- 4. Space nod dimensional Limitations.

5. Air quantity. R
6. Py le resistances for both the air antl beating media.
7. Characteristics of individual coil designs. -

dividual installati i tuch as the type of

1 to be used.
ool face velocity.

The duties required may be determined from information in
Chapters 24, 25, and 26. See also Chapter 1 of the 1964 Guipe -
Axp Data Boox. There may be a choice of heating médis, as
well as operati peratures, d ding upot whether the
installation is new or being modified. Space linitations are
dictated by the requi of individual cases.” The air
quontily s influenced by & number of considerations. 'I]:-e air
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limits of the usual practice and to indicate the infl - of the
variables involved in coil selection.

Coil Ratings .
Steam and hot water coils are usually rafed within these
Limits: .
1. Air Face Velot:itg7 ...... 300-1500 fpm, based on air at

ity of 0. 1 cu ft. R
sta;dg:teie:? "Zi:’l‘em srstm ...... Minus 20 F to 80 F for
stenm coils; 32 F to 80 F for hot water coils. -

3. Steam Pressures ...... 2 to 200 psig at the coil steam sup-
ply connection {pressure drop through the steam contro] valve
must be considered). .

4. Hot Water Temperatures ...... 120 F to 250 F.:

5. Water. Velocities ...... 1 to 8 fps.

Individual installations vary widely, but the following
values can be used as a guide: o

The most air face velocities used are b 500

and 600 fpm. Delivered air temperatures vary from about 72 F
for ventilation only, to about 150 F for, complete heating.
Steam pressures vary from 2 to 10 psig, with 5 psig most
common. Water temperatures for comfort heating are com-
monly .between 180 and 200 F with water velocities between
4 and 6 fps. R § .
" Water quantity is usually based on about 20 F temperature
drop through the coil. Air resistance is usually limited to from
1 to § in. of water for commercial buildings, and to about
1 in. of water for industrial buildings. -

handled may be limited by the use of installed
ducts for sir distribution, ot it may be determined by re-

The selection of heating coils is relatively simple, because
it invol dry-bulb temperatures and ible heat only,

ithout the 1 of simul latent heat loals,

quirements for satisfactory air distribution or
The resistance through the ait circuit influences the fan
horsepower and speed. This resistance may be limited to
allow the use of a given size of fan motor, or to keep the
operating expense low. It may also be limited because of

d-level requi ta. Air resi can always be kept
fow by designing for low air face velocities. The permissible
water resistance of & hot water coil may be dictated by the
available pump head from a given site of pump and pump
motor. This can usually be dled within bl
limits by careful selection of the coil header size and the
pumbet of tibe circuits. And finally, the performance of a
heating coil depends upon the correct choice of the original
equipment, and proper application and mai " For
proper steam coil performance, selection of the correct type
and size of stream trap is of the utmost importance.

Coil ratings are based pn uniform face velocity. Therefore,
ronuniform air fow through the coil will affect performance.
Nonuniform sir fiow may be caused by sir entrance at odd
angles, or by inadvertent blocking of a portion of the coil
face. To obtain rated performance, air quantity in the field
must correspond with design quantity, and must always:be

intained. A cause in’the reduction in air quantity
is the fouling of the filtérs. . L.

When it is necessary, to clean coils, a common method is to
wash theni with water. They can ‘sometimes bé brushed and
cleaned with a'vacuiim cleaner. In bad cases of neglect, espe-
cially in restaurants where grease and dirt have accumulated,
it is sometimes necessary to remove the coils and wesh off the

lation with steam, comp: d air and water, or hot

water and a suitable d The best practi )
is to keep the filters serviced; and to inspect and wash the
coils at regular intervals. :
The proper selection of coils req an understanding of
the special requi ts of each installation, and should be

b@d on an economic analysis of the plant design as a whole.
While no general rule can be established for the selection of
heating coils, it is possible, nevertheless, to point out the

as in cooling coils. Heating coils are usually selected from
charts or tables giving final air temperatures at variousair
velocities, entering air temperatures, and steam or water
temperatures. * - C
The selection of hot water heating coils is alightly more
complicated, because of the added water velocity variable
and the fact-that the water temperature decreases as it flows
through the coil circuits. Therefore; in selecting hot water
heating coils, the water velocity and the mean temperature
difference (between the hot water Bowing in the tubes and the
air passing over the fins) must be taken into consideration.
Most coil manufacturers have their own methods of pro-
ducing performance rating tables from a suitable number of
coil-performance tests. A method of testing coils is given in
ASHRAE Standard 33-64, Method of Testing for Rating
Forced-Circulation Air-Cooling and Air-Heating Coils. A basic
method of rating to provide a fundamental means for estab-
lishing thermal performance of dehumidifying coils by exten-
Kion of test data, as determined from laboratory tests on proto-
types, to other operating conditions, coil sises, and row depths
of a particular surface design and arrangement, is'given in
Air-Conditioning and Refrigeration Tnstitute Standard 410-62
Jor Forced-Circilation Asr-Cooling and Air-Heating Coils..
HEAT TRANSFER

The teansfer of heat between-the keating medium snd the
air stream is influenced hy several variables: [
.- 1. The temperature difference between the heating medium
and the air stream. ]

2. The design and surface characteristics of the coil.

3. The velocity and character of the air stream. - R

4. The velocity and character of the heating medium flowing
in the tubes.

5. Fluid flow arrangement: counter-fow, parallel-flow, or
cross-flow. .

The heat transfer driving force is usually expressed as t.he
logarithmic mean ture diff b the heating
medium and the air. E




