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In the discussions.which follow, coefficients hr and k. will be considered-
separately, and also various ways of combining them will be outlined. -

- _<The performances of all heating and dry cooling coils are influenced by
these same factors.. But, when cooling coils -operate_wet- or act as dé-
humidifying coils, the performance cannot be predicted-on the basis of
over-all coefficients and an analysis must be made on the basis of indi-
vidual film coefficients as will be explained. - T o

PERFORMANCE OF DEHUMIDIFYING COILS

" “"When a cooling coil operates with a surface temﬁerature‘which.is
below the dew-point of the air entering the coil, moisture is condensed
and the air leaves the coil with a humidity ratio lower than it had when
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it entered the coil. To understand.-the performance of surface coils under
such conditions, assume that air enters 'a‘cooling coil at conditions
corresponding to_point.1 in Fig. 1. - As long. as the surface temperature
of the.coil is above the dew-point, the air is cooled without dehumidifi-
cation, and its condition’leaving the coil will be somewhere on line 1-A.
Its éxact position on this line depends onithe air velocity and the external
film coefficient as well as upon the surface temperature. When the surface
temperature just equals the dew-point, the air leaves with conditions

- represented by point A. If the surface temperature is below the dew-
point, condensation takes place, and the air has a final condition some-
where along the line A-2-3 which is a line at a constant horizontal distance
from the saturation curve: It should be understood that the line’1-A:2-3
is not intended to represent the path of the condition of the air as it
passes through the coil from row'to row. It is simply the path traced
by the exit air conditions as the surface temperature 1s gradually reduced
with other conditions remaining constant 2. )

In the process of dehumidification, since heat is being transferred to
the coil surface by two different mechanisms, (convection and conden:
sation), it is evident that an over-all coefficient of heat transfer cannot
be determined by the 'same method used for- heating and for dry cooling
coils. However, if it'is assumed that the sensible heat transfer of a
dehumidifying coil is unaffected by the presence of ‘moisture on its’
surface, Equation- 5 may be obtained to express this part of thé heat
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' transfer in terms of the external film coeﬁicier'lt' and. the surface tem-

' perature. . S i
‘ gs = ha X A X N X (MTDy) S ®)

When.g gs = sensible heat transferred, Btu per (hoi{r) (square {oot of coil face arga).
: tj = dry-bulb température.of air entering coil, .Fahrgnh‘ext degrw_s. _
#y = dry-bulb temperature of air leaving coil, Fahrenheit degrees.
t; = average temperature of coil external surface, thren?lext degn?m.mf _
* MTD, = logarithmic mean temperature difference between air and coil s agtz: =
: - .
. h - tz
h — s
loge 4~ :
. B . . -’ - - . c . oble
If Equation 5 is combined with apother equation exprt(:ls%ng sggsxthe
heat transfer in terms of masshve}0ﬁ1ty h;mdf temlzgﬁit:}ﬁs_ 111 s:frlflnfox"’the
i may be arranged in the following form Jis usefu
.Zglr\;zilg:sof d}:ahumidiﬁcation problems and for the determination of ka

from test data):

RANG=B 036 6-8)

H —

loge T —7,
or, -
! ha AN _ h—t .. (6)
0.243G ~ B h — 1 o
‘where )

0 ~ speci umid air d) (F: ahrenh_ek’degr_ee). )
243 = specific heat of humid air, Btu per (poun t '
0.2 G = g::mass velocity, pounds per (hour) (square foot of coﬂ_ _face are__a). :
An examination of Fig. 1 will reveal that when % is at the dew-point
of the entering air: )
ho—ts _ h—HHp -

ta—t ta—Hp

‘and when £ is below the dew-point:
. V h—ts _ h — tdm
h—ts ts — tdp ‘ ‘
‘Therefore, Equation 6 may be written. in its most useful form as:

haAN= l\—ldpr=l ‘l‘—'svr’ - V M
0.043C ~ B Tiam B h— .

wh'e:: ‘='-minimum dry-bulb possible without dehumidiﬁg:atidn, Fahreghéitj degrees.

t&m = dew-point of air entering coil, Fahrenhe.zit degrees. -

“tapn = dew-point of air leaving coil! Fahrgnhext degrees. . .
Tfl'is eqhation‘ma)} be used to éstall))lish 82 ltzng etzs A;fzf hgo;,rgmglt\;gzl d(t:zc;l;
i is known for the coil, or it may be used to ceierm rom :
}ghhl: prirpose of rating coils. The lése fo{ljthxsh:g:;_tx_orﬁ gol:ég)(;}]s;l;a;gc;r;
is;illustrated in Example 1 at the end of the chapter. L
isxlnlpt;lrstant as a means of determining the external film (_:oeﬁ”rment.

External Film Coefficient .

' “de ‘expressing the film coefficient
) ile formulas have been- developed "expressing i _
ha‘fAc{}'l 1a(ier ;al.—s?ing parallel to a plane surface, they cannot be used directly




