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- The design and surface charscteristics of the coil include fifi
material, type, thickness, height, and spacing,. as:well as-the
mmhoofd:eeﬂema]buthmsfersm{mﬁo'h&tof&he
internal tube surface. Also, provisions for i incréasing air tir-
bul.enee by means of specially-chaped fins may:be adva.nta-

The coil air velocity. is determined by dividing the air vol-
ume(bwedunst.mda.rdau)bydxeuhmlneﬂaeeamoﬂhe
coil finned surface. (Standard air is sub
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coil design results from '.be wmhmed eﬂects of f.hree hmt
trnnxier eoeﬂimmfs [IRTEY

Beient &f ‘heat tranifer betw the internal
mﬁaceof!bemﬂmdtheﬂmdﬂomngmﬁdeﬂxewuwbes,

wd.ryau-athmd 29.92 in. Hgbmometnepmum)
At the same masy’ w velocity, varymg performmee can be
obtained, depénding tipon the turbulence of the air fow ACross
the coil surface-and the uml‘ormlty of distribution .of the
air over the coil face. The latter is important in obf.mnmg
refiable test ratings, and in rea.hxmg rated performanee in
actual l.n.sﬂallnhons. High air flow resistance ﬂ:mug'h ‘the
coil assists in distributing the air uniformly over the eoil for
optimy ‘performance. Incotrect inlet duct connections (at
d}a.rpangleweoﬂfwe)msemmcumnfa&hmugh
porhnsoftbeeoxl,reduung pacity. Good duct’ ch
and usé of baﬁm or yanes improves eoxl pe:tormxmoe, N
Heat transfer mpamty information g g:ven in manufncturera’
catalogs is usually based on actual lsbomwry tests. To simplify
gflm selecuon, data are presented in tbe form of tables or

HEATING cotL: PERFORMANCE
Hmung eail performance depéndsupon: ' °

1. Overall bw. hma{ucoeﬁumtf the f dﬂawmg
the tubes of the coil to the air ﬂomngmo?er them muf Mde
2. The logarithmic mean Eﬂtum between thé
l.ndﬂow'm mndedzehlbeaof nndtheurﬂawmgover

Thehﬁt mdermufmmorphyacﬂdlmmswm;fm
Ll“lmdﬂownm.ngament. ’ :

Thesmsibleheattmnsfermpautyofaeoxlmbev
pr&ed by thn following basic equ.sf.\on

q-U.x(Al..)xAxN '
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éu,,E

s

. qawhl&motmtofhmtnmsfmedbythecoﬂ, s

‘(hour) (square foot of coil face area). :

U.-oven!l heat'.transfer coefficient of the” eoil, Bt per

. (hour) (square foot of external coil surfwe) (Fa.hrm—
"lmt degree temperature difference_between the

thhmthemilmdtbewﬂnmngwerthceuﬂ)

degree mean diffe
3 Thc cunducuvﬂ,y of the ooxl surface, congisting gl walls

tube w.
usually given in Btu
(F ! td s’pallz:)dl) pu(hour)(aqwefo‘otofz_urtalee)
’I‘haethmeeoefﬁmnfxax:hngmseneems\ﬂtmanovemﬂ
heat transfer coefficient in accordance with, the basic laws
g:vmmChaptmsQand%'l‘heovemﬂhmthansfcreoem
?hgnt for a finned-tube coil for the sensible transfer-of heat
eating or cooling) can beexpxesedbythefollowmgnm oki-
fied basw equation; . . v
1 B L 1

U. h E h.q"

Jo = ovmll heat. tnnxter mdﬁum'., Btu per (hour) (aqua.re

- foot .external. surface) (Fahrenheit degree, mean tem-

perature dxﬂ'nence between air and fluid within the coil
- tubes). ¢ .

ik ﬁlmmeﬁumtdhathndubetwemmemmﬂ

surface of the coil and -the fluid flowing within'the coil

t-ubm, Btu per (bour) (square foot internal surface)

- (Fahrenheit degree mean temperature diference-be-

[ - tween the surface and the average fluid temperature).

+ areas, This ratio is introduved into the equation in order

o place the internal bu;lza.mfnﬂmd eoefﬁamu on

. - the basis of externa] surfsace. .

h. ha&mafa' film coefficient between, '.heuranddxe

:external surface of the coil, Btu per (hour) (square foot

extarnalmxfm) (Fahrenheit degree mean: temperature

- dxﬂ'moebetwemtheurmdtheeﬂcmnlmufm) .

k—conducuvnty of. coil ; tube -material, Btu per’ (hour)
.. (square l'oo'.) (I-‘Ahrenhat degree per inch of tube wall
.. thickneas)., .

L  thickness of tube wn!!, mdla :

9= ﬁneﬂimcy,oreﬂecuvmes,wwmronhemmnee

mtheﬂowolhmtthmu@ht.heﬁns,pueenh

Whenu:e'mbe wﬂ]so{theeoﬂmmhhvely thin' and
made of mn’wna!shavmg high condtictivity, as is the case for

Overall Heat Trcnsfer Coeff’ cuenfs

The rate of heat flow.is isually expressed' by i:mt tnmsier
coefficients. The overall heat transfer eoelﬁcu:nt ior a speuﬁc

all bgl; eigl edhxbe heat h-msfer suriaca ‘the term
L/k in’ Equsti
regarded.” " ; :
° Fo'rtyp:ml ed-tube i emgns,t.hemhoB ressing
themtmofths‘{otdethalmuiacewmemtem:]xpsurfwe
vnnes fmmv approximately 10 to 35
Albﬂe: ughthesenmble tmnxlcrolhmtfnr ﬁ.uned tube coils
can

mmsww(hom)mmfootmmumﬁm).

B muobetwmnalmdmwmalhmthamfermﬂm' ’

_chapter are not

. CHAPTER 36

AR CLEANERS

Supp!y Air Clecners: Raﬁng, Test Melbods, Types, Performwi:e,

;and“' 1 Hortic

THIS chapter deals with the cleaning of supply air or re-
cire

ulated air for conditioning of building interiors wheré-
mdmteontentseldomucwds4gmnspet 10(I)cuftofnu'
With certain P 3 t.hxs
"”wﬂxe' of L“gu
streams, principally because of these extreme differences‘in
dust oon;nmhons, supply air filters are used orice] afmr

-which they must be ]abonous!y cleaned or dxswded. .

SUPPLY AIR CLEANERS oy
Atmospheric dust is a compl ofmatee:madeup

chamtznsu- of airborne particulate matter and the wlde
range of parncle size which may be encountered. Cleaning effi-
ciency also is affected to some extent by the velocity of the air
Bt:um.SmeethepurposeofnﬁlteILsmmmoveasmuchof -
'the as practical, it is obvious that the degree
‘of air cleanliness reqmred is's major factor in influencing
*choice of filtér design. Removal of these particle size fractions
becomes pmmvely difficult as the particle sires decrease.
The function of air cleaners is to remove the particulate
‘matter from outdoor air for supply to building interiors, and
from t.he recirculated air stream within the building interior.
‘R I of particulate ma&ter:sreqmredmordermmmx—

of smokes, dusts mists, and fumes which are
1o as aerosols. A sample of atmospheric dust gathered at any

‘given point will generally contain minute particles of materials
-that are common to that locality together with other com-
-ponenta which may bave had their origin at quite some dis-

tance but which have béen dispersed by wind or air cummts.

“The components will generally vary with factors such 2 ‘s the

geography of the locality in question, theseasonoftheyea.r
the direction of the wind, and proximity of manu.facumng
plants. A sample of atmospheric dust will usially

mize the soiling of surfaces and equ:pment in contact with the
air stream. Surface soiling includes a variety of effects, some
caused mainly by the coarser particles and some by the finer
‘ones. Some effects axe, for )! gmvxl:g; : di of
the larger particles lations on h r sur-
faces; localized smudgmg of walls or ceilings; generalized
darkenmg of walls, ceilings and draperies; contamination in
" various industrial processes, such as electric equipment rooms,
pmnt dry'mg and clean rooms.

minute quantities of soot and smoke; silica; clay; decdyed .
animal and vegetable matter; crgamcm&venalsmtheformo(

‘lint and plant fibers; metallic fragments. It may also eont.mn 0

mold spores, bactena, plant pollen and similar allergens which
may motivate attacks on persons of allergic sensitivity.

~The particles in the atmosphere can range in sise from less
than 0.01 micron up to things which are caught by an ordi-
nary fly screen, such as lint, leaves, and insects. Almost all
conceivable shapes and sizes.are represented. This wide
variety makes it impossible to design one type of cleaner that
will be best for all applications. Mechanieal filters of the low-

pressure-drop iype can remove large particles effectively.
[s]

ther mechanical filters can remove extremely fine particles,
but may have higher pressure drop and cost. Electronic. air

-cleaners also remove the fine particles of pheri dust,

of cost, both initial mv&mﬁnt and l:namh.h
nance, € and with
wxde»mugmg mdxvxdual criteris as to reqmred degree of air
clennhnws, have resulted in & wide variety of commercial
«air cleaners. Comparisons betvz_een them can be made only

- *from data obtained by hods; intelligent
useofthemdnwdepmdsonmundmdmgofmpm-
d. The fi discussion of current meth-

ods of ra.t.mg and testing will aid in better understanding of
the later dmnpt.\on of air cleaners.

RATING OF AR CLEANERS

The two opers h ics that distinguish the
vs.nows types of air cleaners are. eﬁimency and dustrholdmg
Efficiency in ter y-is

but have & relatively high first coet. -

Different felds of application require dxﬂ'emnf. degmu of

effectiveness. In industrial ventilation, it may ozly be neces-
Bal'ytnremovetheeoamerdustpamclufmmthewm
msofuutheclmnhnemofthestmchuemdthepmfecmn
“of the tis d. In'other i
thb upphcatmn msy involve the protection of a.n am whsm
is to be p d. Unfor , the smaller
components of atmaospheric dust are the worst oﬂ'endem from
the point of view of smudging and discoloring the interior of
filtered spaces. Electronic air cleanem or hlgh-eﬁclency dry
filters are required for t.he_u' 1. When ul ‘efficiency
1s required for ‘”norotherdnngel“
°“5parunlmuspomble extremelyh:gheﬁuen:y

symuymousmththefemmmmdmeasumthe
a.bxhty of the air cleaner o remove particulate matter from
an air stream, Dust-holding capacity defines the amount of
apuumh:typeofdustmtmmcleanermholdmd
defe.rmmtheopemhnghfeofthemclmnerwhmhmﬁmd
,mamly by some value of

circurstances.

Complete rating of . air clea.nezs
t.heu ‘requires dats on both efficiency and dust-bolding ca-
pscxty, the only exception is the ionizer-plate type electronic
“air cleaner! wherein per[orms-nce ratings are based on effi-
.ciency only, since. resistance does not increase mgmﬁumuy
.with dust load. With the - ionizer-plate electronic air
clm.ner someothucnmnmustbeusedmmbhshcleam
hedule. Usually the maintenance cyele

ﬁ!’emshmldbeemployed T
The characteristics of aerosols which affect the perform—

ance of an air filter include particle sire, particle shape, spe- ‘:

cific gravity, concentration, etc. One of the most importaat of
th&elspartlclem Fig. lofChnpmr 11 sbnv.-nf.hemnnd

mbkxy(uthhmmhl-adwmbl Au-G.nu:- -

Tbe
ing and Purification Equipm:

_ing or

(orche.ne:sxssetv.mﬁmndy ﬁequantmierv&lsho prevent
blowoﬂ of julated dust from coll plam B

_ Test Methods’ ¥

i "A pumber of pmeedum for evaluating air c!eane.r eﬁic!e:nci .

< have been d. Except for elect:

those ﬁltenng devices of suml.u high eﬂic)ency, most of these
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