HEATING. VENTILATING. AIR CONDITIONING GUIDE 1941

‘be used beyond the cbil tocatchan

stream. It is customary to include th imi
to, ese eliminators wh i i
exceeds about 450 fpm with the individual fins anc; ago::? (itgg ot

upon another, and where the velocities are |
‘not be_ used, occasional trouble results whe
one coil to the next and blows out into the a
troughs as shown in Fi
it to the condensate pan.

du%;)metimes ﬁ(rjmed surface coils on
are provided with water sprays. Th
In the first type a set of spray nozzles);s ar god Tor Totermitoant e Ypes.

. ranged for intermi i
The operator can wash the coils off as frequently as necg:st:;rty(:lez’llr‘,l:rel&
. se

. By-pass dampers
JL ~ .
) By-pass l Air
. \\d“ > . * flow
~ c
W Face
&« dampe:s_v{ '§ £ “»
-~ sa s
Drip/ Spray — E 3 E s | |, Air
trough nozzies E g% E flow
o o =
| -3 = -
oot Totoat | - T :
makeup ] LPan
Drip tube to A 7 2,
condensate pan ) Overfiow Drain

Fic. 10. CoiL ARRANGED WITH

Drrp TROUGH F16. 11. RECIRCULATING SPRAY SYSTEM

FoR CLEANING CoILs

Zﬁ;i)ésizrerg(‘),'gdogera’til‘ze when the system is in use and no recirculatin
busmp regircu,lai' . e second arrangement, requires a collecting tanlgc
Apparates & i ing pump. The water is.in circulation whenever the
aboarbine o opti.:r_atlon, and assists in keeping the coil clean and in
el agSse ors. Fig. 11 illustrates such an arrangement. Wherever
e gdva stare used around a coil on summer duty for control purposes
2 mixtare of age to dltect only‘retur.n air through the by-pass rather than'
ccording ’f%turn.‘ angi outsuje air. 'The casing should be arranged
aecordin Zﬁd . maintain the air quantity handled by the fan reasonably
when the by; :sassure the required design quantity of by-passed air ~
o i oL LS ang o soohe il bank ar rendy
) | ampers as shown in Fig. 9.
Although both heating and cooling coils are made of sufficient StI:(leigg’l

‘ ;ﬁofﬁge béqza'i:éga&sig‘r;(ﬁzng contraction arising within themselves, care
: imposin, i he pipi e coi
connections. (See Chapter,sr;4 ar%dsil;l.ns ff.om the' Piping on to the Cc'”]'

482

y water which may be blown into the ajr

continuous flat fin type. Where a number of coil sectioris are sfggk&:{ ;2:

ow, so Vthat eliminators need
n water splashes down from

ir stream. In such cases dr;
g. 10 are usgd to collect this water and conc?‘fgz

summer cooling and dehumidifying

CHAPTER 25. HEAT TRANSFER SURFACE COILS

HEAT TRANSFER AND AIR FLOW RESISTANCE

The transfer of heat between the heating or cooling medium and the
air stream is influenced by several variables: -

1. The magnitiide of the driving force, i.e., the temperature difference.
9. The design and surface arrangement of the coil. =~ o

3. The velocity and character of the air stream.

4. The velocity and character of ‘the medium in the tubes.

The driving force is usually taken as the logarithmic mean temperature
difference for heating or cooling without dehumidification. For combined
cooling and dehumidification, a special measure of the propelling force is
used as described later. Logarithmic differences are generally employed
in- practice although there are special - flow relationships used, such as
cross-flow, where they do not strictly ‘apply.” With volatile refrigerants
there is often an appreciable pressure drop and corresponding change in

- evaporating temperature through the refrigerant circuit. The problem

is further complicated by the fact that. the refrigerant is evaporating
in part of the circuit and superheating in the remainder. In spite of this,
‘heat transfers and ratings for coils using volatile refrigerants are usually
based in practice on a refrigerant temperature corresponding to the
average pressure in the coil.

The design and surface arrangement of the coil includes such items as
materials, type, thickness, height and spacing of the fins, and the ratio
of this surface to that of the tube, the use of the staggered or in-line tube
arrangement, and provisions to increase the air turbulence such as the
use-of corrugated as against flat fins. Staggered tubes increase the total
heat transfer as against the in-line arrangement and corrugated fins are
maore effective than flat.  Of especial importance is the bond between fin
and tube. : » :

The velocity of the air usually considered is the coil face velocity.

" This bears a varied relation to the actual velocity over the surface, de-

pending upon the individual coil design. As long as a fixed design of coil
is under consideration face velocities may be . used, but they may be
unsatisfactory in comparing different designs, as it is the actual surface
velocity that is significant. The air volume is often based on standard
air at 70 F and a barometric pressure of 29.92 in. Hg. The use of air
volume in coil rating information may be misleading. The significant
value is mass velocity in pounds per minute and not cubic feet per minute,
because for a fixed volume the corresponding weight may vary widely,
depending upon the-air density, temperature and barometric pressure
under consideration. .

At the same mass air velocity, varying performance can be obtained
depending upon the turbulence of the air flow into the coil and upon the
uniformity of distribution of air over the coil face. The latter is very im-
portant in obtaining reliable test ratings and in realizing rated performance
in practical installations. The resistance through the coils will assist in
properly distributing the air, but where the inlet duct connections are
brought in at sharp angles to the coil face, the effect is frequently bad

- and there may even be reverse air currents through the coils. This
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