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cooling- and dehumidification, ‘the logarithmic-difference does not" apply
‘strictly, and such problems should be handled as déseribed in a ldter section
on Performance of Dehimidifying, Coils. With volatile refrigerants there
is'often an appreciable pressure drop and corresponding change in evaporat-
ing temperature through: the refrigerant circuit: . The ‘problem is- further

complicated by the:fsct that the refrigerant is ev the
circuit,-and superheating in the remainder.” In spite of this; nsfer

and ratings:for coils using volatile.refﬂgera;ntshre;;dsuﬂl? ‘based -on“a
refrigerant tenipératuré corresponding to the average pressure: hecoil.

The design and surface arrangement of the. coil include suchitems as
materials, type, thickness, height and spacing:of the finis;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 stich as'the use

iof éorrugated as against flat fins. ~ Staggered tubesincrease-the total heat
“t¥ansfer, as against thé inline arrangement, and’ corrugated fins may be
more effective than flat. This design and surface arrangement has a large
effect’ on:the'iairfﬁlip"fhea.t‘tr&n,sfer resistance.’ " Pt
“"'"The velocity of the air ‘usually considered is: th

Jbears a varied relation to.the actual velocity over the:sarface, depending upon

the individua) coil design.’'As long as a fixed design of coil;1s under con-
“sideration face, velocities may be used, but:they may be unsatisfactory in
 comparing different, designs, as it is the detual surface,velocity thal 15 signifi-
‘¢ant. . The air volume is often based on standard air at 70.F. and.a baro-
‘metric. pressure of 29.92 in. Hg. . The use. of :air volume, in, coil rafing
‘nformation may be misleading. The significant value ts mas by, i
pounds per (minute). (square foot of face area) and not cubic fe ;
“because for a'fixed' volume the corresponiding weight may
“depending upon the temperatire and barometric pressure. C
.1, At the same mass air velocity, varying.performarnce.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
_distributing: the air.properly, but where the.inlet ‘duct..connections are
‘brought in at sharpangles to the coil face, the effect-is frequently bad and
there may even be reverse air-currents through' the coils..: This reduces
the capacity, but can be avoided by proper layout.or-by the use of-directing
baffles.. R R AT IR L

* . Heat transfer depends-also upon the velocity of the medium in the tubes
.and upon its character, whether flowing water, condensing steam or-evapé-
rating volatile refrigerant. Hedt transfer -rates expressed as Btu - per
(square foot of internal surface) (degree logarithmic mean effective tem-
perature difference Betweeti the fluid-and tube wall) aTé) foréxaniple: about

.150 to 300 for evaporating dichlorodifluoromethane, about 350 to, 1200 for .

water at 2 and 6 fps, and about 1200 for condensing steam. .. The influence
of the medium in the tubes on the overall heat transfer rate is therefore
apparent. : e e -",
Because of these variables, reliable rating and performance information
for any design of coil must be.based on actual tests on that . 61l under the
expected conditions of operation. A comparison between the performance
of two designs, -unless based on such -tests on each, may lead: to’entirely
erroneous conclusions. -Details on coil caleulation and performancefollow-

il face velocity. ), This
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PERFORMANCE OF HEATING AND DRY COOLING COILS..- .
.. The perform I »

. 1. The overall coefficient of heat tr
it heats or, cools. ... .- ; et

. 2..The, merature difference betoeoan the Auid wiimsr v :
flowing 3&?‘?%‘?&0”‘?&’ ture difference between the fluid within the coil and the air

."The physical diniensions of the coil.

ansfer from the fluid: within the coil-to the air

: Thus;: for any:one-definite operating e
135 y:one:den . g condition, the heating or cool
capamt‘.y.-of ‘agiven “coilis' expressed by the::follbx;ving'- basic: ff,«muf; ;0 18

@

g = total) heat transferred by the coil, Btu per. (hour) ‘(square foot- of :coil face
S BBrea)a . s b fe cserees o caaT s D el el .
/ ‘ov.erall goefficient-df; heat: transfer; Btu: per. (hour). (square. foot of .e.:(tefnal
i c_o_l]:»§urface)js(Fahrenheitjdegree.temperatur-e-;diﬁerence_\betweéﬁ the fluid
within the, coil-and the-air.flowing over.the coil): «.wi - ...

Aty = mean f:emp_erature di.ﬂ”erence, Fahrenheit degrees, between the 'ﬂuid wit;hiu
B : !t!le»’,cbllfsfndr the:air. passing-ovér.it. :.(This'is commeonly taken as the loga-
« rithmic mean temperature: difference).. - R E :

- external surface area iof the given:coil; square féet per (square foot ofizéoii -
- face:area)t (row oficoil depth). < R LTS CoLn
‘N - = numbét- of rows ief icoil :depbh. . -

i

Overall Cbeﬂicient of Heat Tra;;fé; B

.. Of all factors affecting the " > i i i

. f performanceé of heating or dry cool il;

fth(; Qverall coefficient of heat transfer is the most dif%icult ‘:g deterllri;girfeo :s,
1s influenced by several factors’ which depend upon coil design and con-

ditions of operation. -

 Cofisidéring ‘any coil, ‘Whether of bare pipe oF of finfied tvbe. the over
oil; ‘ e pipeé or of: finfied type, the otverall

heat transfer coefficient for a given size and 'design of C:ciilxgajﬁ'é,lw' ziy"-'s' %é

consid s e
ﬁicsieli t:,r'i? a;lil ;: ecombined eﬂect», of 'Ach‘re_g: individual heat trangfer coef-

1. The film coefficient of heat tr ;f be i ]
coil ustally grven 1o B Be (h?)lllls er between air and the external surface of the
, ! r) (square foot i
dggrQe,mgang:tempgratl,lfl‘g,'d?ﬂereqq;e)‘_) ( q . r 0():, ?xtfrnal sPrface) :(_Fa:hye'nhe'x!.

2. N b 1 VRIS AL IR T R R
"y Th-e coefficient of heat transfer through the coil material-~tube wall, fins; ribs,

.+ 3: The film'coefficient 'of Lieat transfer botieeh the internal surfacs'of the ctil o

the fiuid oo coeflicient ofthedt 4ns eir t etw:ge:p the internal surface of ‘the ¢oil and
Arfce) (Fubroabet, degres men tmperaiae difemoses) - o mermal
. ST 1A RO I Y R AT il ey w : :
Eg;réilceisg:ttb}‘eg indjvidual coefficients ‘acting in series result, in 4n overall
tors & oo of Beat, bransfer in accordance with the basic laws given in Chap-
et :$fd 9’}1 Fgr'g bqre'pzpe coll the'overall coefficienit of heat transfer,
N r heating or »for‘p?ohng (lyvlthout:fdehl‘mndiﬁcation) “can be ex-
presse by a-simplified basic'formula as follows:: ! ~woi- . e
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