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612 CHAPTER 34
The total refrigeration load, g,, of a cooling and dehemidify-

. mgwd(ormwnahm)pu!bofdrywumdxmtedonﬁg

3 and ists of the foll

p

2: 1965 Guide ‘AndiDdta Book

'vﬁaﬁnuwndensatzmmpemtum,a,bawngﬂmsymmm
mb,ecttombsmnuslvmnhons,dependmguponthe méthod
ofem.lmstall&unn uaﬂecfedbyeoxlfmeonenhhnn,m
flow direction, air duct insulation, eté. In

1 ’lhemm}lzhazt,q.,movedlmmthedrywmd istur
I;n:ouhng from entering tempeuune, l., to leaving tempera-

l.lathemeasthelmvmgwet—bﬂbtempemhm mmmq,e
normat- urwndxtwmng n.nge, pm.se values of f'areinot

h

2. The latent hodt, g, condense the moisture at
lhedew—pmnttunpaamm,t.,dtheenwmg!ﬂ
3. The heat of sub d from the

m&tﬁx &heu;.::dzugng mnpemmre, 4t !he le:vmg
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perature, 6. :
If ‘s breakdown into lafent and sensible. haal eomponents

is desued, the followmg relations may be used: -
The laterd heat may be found fmm . -
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** Byp = ethalpy at the o | s
mmwmybexhownmbe'

aboutosw I.Spacentoﬂhetomlmfngem\mnload.

+ * All values for solving the foregoing equfations mxybefmmd
on'the "ASHRAE. Psxmommo Cam (Cha:t ) a.nd
Tables 2&nd3ofChspte:& 4
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K h.=3&42Btu 1b.of dry air., .,
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CHAPTER 35 S SR

ARHEATING ‘COILS - S

Uss for Coils, Coil Conrhud:on and De.vgn Sfeam Coﬂs, Water Coils, Flow A t, Applico
. Coil Ratings; Heat Transfer; Hecimg Cod Performence: Ovuvll Hocf Trunsfer Coeﬁ' aenfs

OILS described in this chapter are used for heating air

under forced convection. The total coil suriace may con-
gist of & single coil section or a nunber of individual coil sec;
tions assembled into & bank. The application of the ¢oils. a6
smbedmthxschaptcnshm:wdwoomlorthmhngandm
eondmomng employing steam or hot water (250 F maximum)
a3 the heating medmm.

.. USES FOR COILS

Heating coils are used for tempering, preheating, re.hmhng"
or booster heating. The coils serve air-heating purposes only,
but the apparatus assembly may inelude means for humidifi-
cation and air cleaning. Steam or hot water are the usual heat®
ing media, dthoughothermedmmusedmspecm.lmsm,e;,
glyeolx or thndxscha.rge gas from 8 lefngeraung symm. .

COll. CONSTRUCTION AND DESIGN

. The eoils described in this rha.ptcr are m:ndcd«n:f
mﬂ;hehmt&us{usuﬂncewnmhof(l)tbepnm:y
sur!acemd (2) the secondary, surface.

’Ihepnmarysurfaeemt.hesur{ueofthemundtubcsor
pipes, which are arranged in a repetitive pa'.tem thhmpect
to the air flow. . .

The' d ,surfsee(ﬁns) 15t of t.hmmetal phmot
& spiral ribbon uniformly spaced or wound along the length
of fhepnmnrysurfwe,andmmumawconmctmﬁhuforgood
hasttnnsferfmmpnmnrywseeonduysuriwe :

Thebondbetweenseeondaryund nma.rymrfammn
mosh.mport.nnt factor in the performance of extended-surface
eox]s.’l‘lnsbondmustbemmnfamedpemanendytomure
continuation of rated performance.

The heat trapsfer bond maybeachlevedmnumemus ways
amongwhmbbondmgﬂmﬁnstotbehxbumechmmllyls

most f; ding is \}

of steel or various eopper nlloys is used in apphenhons whme
corrosive forces nngh'. attack- t.he eo:ls fmm e:t.her inside or
outside. The most lS i ﬁns on:

copper tubes. - ’ - N
Lightweight extended-surface beahng coﬂs most eommonly
have tubes with outside diameters of ¢, 4,'{, 4 and 1 in.; and
haveﬁnaapacedfromapermchupw l4permnh Thetube
spacmg varies (rom appmx:unstely 1 to 3 in. on centers, de-
tube d fin dimensi and: other con-

sldcmhons.

Steam Coils

For proper performance of steam heating coils, condensate
and air or other noncondensables must be rap:dly ehmmsted
and the steam must be uniformly distributed !to the indi-
vidual tubés. Noncondensable gases; such as ecarbon dmnde,
remaining in a.coil, cause chemical corrosion n.nd result in
early coil failure.” .

Uniform steam dnst.nhuhon is u.eoomplxshed by different
methods such as: X

1. Individual orifices in the tubes. - « B

2. Distributiog plates in the steam Headers

3. § orated small diameter inner steam dxxfnbuhng
tubes extending into the larger diameter tubes of the primary

surface.
Coila of the perforated inver tube type are cnnst.rucusd with
different arrangementa such as:
a. Sup, yand:emmouomend,mt.hthnmcomgxtgam
to heat the leaving condensate: =,
5. Supply and return on opposite ends.
3 Sug‘ply and return ou one end anda supply on the opposite

Coﬂsmnngedmdmnbedmlwmaamsomehmes

mferred(onsmfremlm S R
Particular care in piping, controls,'arid msf.a.l!a P

sary oo protéct the 001!5 from freenwp due w moompleie

wmplmhedbyexpandmgthatubesmtoﬂwtubeholmmtbs
fins to obtain a permanent mechanical bond. The tube holes
are frequently provided with.a formed fin collar, which pro-
Wdathemofthermalmmtmdmnyseweuaamm
of spacing the fins uniformly along the length of the tubes., |

.. The fins of-spiral or ribbon-type fin coils are tension-wound
onfothehxba. In addition, an alloy with,low melting point;
such as solder, maybeunedtapmvtdenmzmlhcbondbe-
tweenﬁ.nsandhlbe Some types of spiral fins are kourled into
a shallow groove on the exterior of the tube. Sometimes the

_ﬁmmformedouto{themfenaloﬂ.hetubeltself T

'ﬂxeﬁndmgnsmost frequently used for heating coils are
fiat . plate fins, plate fins of special shape, and spiral or ribbon
ﬁns.mshownmﬁg 10(Chapter34 Co e

Copper and:al Corial 1
“ﬁdmthefabmhonofexmded-suﬁaeemh'l\thgmade

A fneuummm«iwua.mnmmmnc«m

of cond
" Properly designed and selocted ' éteam distribution™ tube
coils distribute the steam thronghout the entire length 6f all
primary tubes, even when the lea¥ hempemtum is
trolled by modulaung the ‘steam’ supply thmu,gb a'
metering valve. Thus more umform leavmg air tempcntures
mprodnwdovertheenhmlength 3 !aoeofﬂxecoﬂthnn
would result when" usmg s mngl&mbe ik
When the entenng air tempem'.ure s F or lowe.r,
leaving ‘air temp i3 the first, prerequisite for pi
the condensate from freezing. For posmv‘e ‘freeze’ pmtechnn.
the modulating valve must be so controlled, that the inside
heat transfer surface tempemcm is nlwnys nbove the frees
ing temperature. : e

Water Coils '

The perfomanne of water mnls fbr henhng pends t.he
ehmma.unn of air from the system and the proper dsmbuhon

nmfonn
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