CHAPTER 27

Table 33 .... Shade tine Factors = . ;, ..

Lotitude, Degrees

of the overhang for each foot of overhang width.. The t.Bbu-

lated values are the average of the shade line values for t.he,-
5 hr of maximum solar intensity on-each wall orientation
shown, and for a solar declination of 18 deg north- (August 1).
Northeast and northwest-facing windows are not effectively -

protected by roof overhangs, and in most cases no credrt
should be taken for shading of them.

infiltration and Ventilation

Nataural air leakage in residential structures is much emalle? ;
in summer than in winter. Winter air leakage in a specific
structure is caused by two weather factors, the wind direction

and velocity and the inside-outside temperature difference"

which causes the so-called chimney effect. This chimpey effect
u, of course, absent in summer, and wind velocities are lower
in many localities. .

Factors for calculating natun.l mﬁlmtmn are shown in'
Table 34. These are based upon a lealknge rate of one-balf air!
change per hour, but, because of the effect of housé con-
ﬁgunhononnmexpwedw wind, they are tabulated in terms
of Btuh per square foot of gross wall area’ -, -

Mechanical ventilation may be pmvlded in remdenhal air
canditioning systems. It is not a code requirement in most
localities, mdonlyg\memlguxdaneemnbengenmdetermm-
ing its desmb\h'.y Field experience indicates that mbuml air
“leakage is adequate to provide sufficient, venhlntlon m many,
installations. Nevertheless, the. need for posmve vanu!nmn
must be evaluated for each install in

Table-34 ....

Btuh per cfm
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Hmtrdéaaepuowupantofaxﬁdmmxgwy“.

-"sumed to be 300 Btuh of sensible heat. 'Ihe number of oceu-
" .pants must be est d as ibl

with
special attention being paid to the owner’s usa of lxvmg or
recreation rooms for entertaining lnrge groups of guests. When
the owner does not indicate the need for special pmvixlons for
entertainment, and the exact number of occupants is not

kpown, 'a convenient rule-of-thiumb is to assume that thare
_will be approximately twice as many occupants as the struc-
*“ture has bedrooms. The occupancy load should then be dis-

tributed about equally among the living rooms of the resi-
because the period of maximum load
occumwhenmmtofﬂmpeoplzresxdmgmthehuusem
occupying the living areas rather than the sleeping areas.
Inmyme,wesbouldbetakennottogmslyoveresumw
the uumber of oecupaut.s ina resuienee, since this can lead to

Li loads should be

) hmwdwthehwbenmmosthvﬂueoflw)Bm
.of sensible heat release by kitchen appliances has been found
‘to be satisfactory for residential eooling load caleilation. It is

momzedthstthusdwsnotequﬂthelmdmtmbem-
posed by even one top burner or elément of a domestic range.
Nevertheless, such factors as intermittent use of appliances,
ﬂywheeleﬁecta,mduseoihfchmvenu!agngfansmnke'.hxs
areasunnb!ea.ndpmehm.lvaluetouse o
‘It may be necessary to includé'the loads imposed by other
hold particularly by laundry equipment if it.
mlowwdwmhmtheoondmonedspsee These can be esti-
mated from information included in Table 28 of this chapter.
Appliances which are major sources:of sensible and latent
heat must be venwd It is all but xmp(mble, sahsim:mrdy

clude owner desires, entertaining by t.he owner, etc. In lnger
homes, ventilation should be pmv‘uded This ventilation air
is usually introduced at the mie of about one air change per.
hour. It is considered desirable to install a ma.nually operated,
locking-type darmper in’ the outdoor air ‘duct 50 the, owiter
can have the option of vent.llatmg posmvely or re!ymg on
natural air

The ventilation fac(ars of Ta.ble 34 are expmsed as Btuh
of sensible heat per cim of ventilation air. Generally, Ve!ltll&-

Hence, nppmpmte factors for either natural infiltration or
ventilation should be used in residential 1oad mlcu]atmn m

most msta.neﬂ

Occupancy Loods
. Even f.hough occupant. densxty is usually lower in resldenees
than in many other types of structures, occupancy loads must
be considered in residential cooling load calculations. LoMs
are generated both by the occupants themselves; and. b_yl
household appliances. Such loads must ususily be treated i in
an approximate manner, since occupancy and ocmpm'. ac-
tivities are varied and unpredictable. P

and -to the load unposed by an
unvmted dommtc clot.lms dryer Ior emmple T

Totol Sensnble Hect Gcm w e e : :-- R

The total sens:hleheatgnmofﬂ:e structu:e:sthesumof
the sensible héat gains of all rooms. If the heat gain has been
caleulated txuungthehouse as &' whole rather than onamm—
by-mom bas:s, the sénsible heat gain is the sum of the sensxble
heat gmn of each eomponent of t.he ztrucbure "

Latent Lood - a e o
The latent portion of & residential cooling load is usually
estimated as equaling thirty percem. of the calculated sensible
load. It is-recognized that this is an approximation, yet mois-
unesnureamamdeneembothnumemusmd,xfukm
mdmdually dxﬁcult. to evn!uate precisely. Furthermore,
Hled by one or more
room thermostats, a.nd only. mrely does hutmdx'.y directly
affect & control device.

Total Cooling I.ocd

’I'hetomlcoolmgloaduthesumoftheaenmblelmdlnd
the latent load. Inasmuch as latent load does not enter

directly into residential load caleulation, total load i ususlly,

1 Air-Conditioning Coofing Load

caleulated a5 1.3 times the calculated sensible load.’ Design
i of the ‘distribution system and ‘equipment’ selection, if -all
ducts are located withio the conditioned space, is based © um
L the total calculated cooling load of each room.+ -

4 Whenever the dlstnbutlon system is located outside of the
i conditioned spacs—in attics, crawl spaces, or u.ncondmnned
| rooms—heat gains to the ducts or pipes must be included as
an equipment losd snd mus(. be cnnsldered m eqmpment

ﬂ
Another factor aﬂecung equipment selectior
o outside’ conditions on the Btuh-eapacity of. umf_ary coolmg
equipment. The rated capacily of unitary equipment is
affected by, standard test conditions, and 'the properties | and
qunntmeu ‘of the ﬂulds pased through the evapomwr ‘and
One: bination of test diti

cannot:be considered to provide a capacity -rating that i is
mesnmgful for all outside design conditions of dry-bulb tem-
E and  daily p range. Fuﬂ.hcrmum, the
“ msde .design tempembune swmg matenally aﬁects :the

K'I‘helmd alculati d di onnnmsxde

temperawre swing of t.hree degrees. Engmeem are not’
1. .on-the D P 3 swing,;
] bnt3deg|sv1eweda.an. tical Others, includi

4} deg and 6 deg, have been responsibly reeommmded.
Despite appa.mnt report‘ed awepumee of greater indoor tem-

swWings, for jobsathmdegxeeswmgmd
ion on this b
", 'V aliod must, tharafr be I l upon

thirée, donsiderations: calculated heat | ‘gain’ of the“structure,
heat gain to the distribution system,and the ‘effects of inside,
tempemnture swing and outside design conditions: Eqmpmmt
cnpmty multipliers which relate outside design
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Subscripta'D, d, D, and ¢ refer to direct, diffuse, <
. normal, and total sotar radiation, respectively. )
K—eosneufmgleofmmdeneefaxdneﬂmhrndmﬁnn
: striking a surface, .
M tbepemeanuolthcmeumnmmormmapu%
- (square foot) (hour) (hcho!mexwxynparpmd:!—'

* ference). :
" Q=rmate nf antry of outdoor air, cubu: faet pa mmute
Q~ = required air q y through’

- cubie feet per minute. ' T
.9/A = instantancous rate of total hu.t. transfer, Btu per (hour)
(square foot). .
q = instantaneous rate of heat transfer, Btu per hour
= heat gain from sppliance, Béu per hour.
q. instantaneous latent heat loud, Btu per hour. .
Qi = h;lhxununeuua space Iatent vcnﬁlnhnn Inad, Bta- per
ur.

. q.:l-lnsumtmeous rate of lwat pm ﬁvxn dectnc h&bu,
o Btu per hour. AR
../ §em = instantaneous rate of heat gain fmm dacf.nc muﬁuru,

Btu per hour.

T e ™ ht:nt ilati
. become a part of space load, Btu.
¢: = rated input of appliance, Btu per hour. y
- ¢m = latent beat load due to moisture-transmission thruugh

materials, Btu per (bour) (square foot).
O instantaneous m‘ble heat load, Btu per hour. - ¥

hlnstnntaneolu space sensible ventilition load, Bbu per
our.,

loadwhxc.hdoaanot

eensible ilati loadwhmhdoesnot'
L beoomespsrtofspaceload,Btuperhour
71-9-+Qnulqu+q-+q-l+q¢,3hlpexhnur R

Je =

total’ equipment, load (atrucbum plus d.lstnhuuon syste'n) n.nd

Reference 57- for ‘unitary - -utilizing + led,

mpomuve.ly cooled, or water-eooled condensing units. Thme
wh.lcb, when i
by the calculated equipment losd, detérmine the equipment
i capaclty requuement in terms of its standsrd mtmg Ly .

+-LETTER SYMBOLS USED IN"CHAPTER.27 -

= fraction of incident solar radiation abeorbed, dirmen-
_no:lu!, subscripts D, d,a.ndlrderwduect,d.lﬂu.se
. and tof ivel .
_.a-wmu':l'md;mmy ;
1=-'nllsolxruunuf.b,degrm-
’ 0~mudentmgxedagm -
. ~solarmm\rth,depees.

¢ = wall azimuth, degrees. - .
- A-umwmwhmhmtubmngmlzrmd,squut.
i 5"fracﬂono{urpa.mmgt.hmngheni]whmhdmnotwn—
Mmﬂaca,mdhypashctnr oo
h mtmofthewhrheatmmt.he

inside- temperature swing are gwen in’ the pubhcahons of -

= shading for £ being 4
= of air in adj; space, Fahrenhei o
{, = sol-gir temperature, Fahrenheit. . S L r

¢ = indoor air temperature, Fahrenheit.

£ = outdoor air temperature, Fahrenhsit. -
7% &, = room supply air dry-bulb !cmperature Flhmhert i
{/-‘ove.rall coefficient of heat transfer of a structural ses-
tion, Btu per (square foot) (hour) (Fahrenheit degrve)
; W = humidity ratio, pounds moisture per pound of dry air.-
. Subecnpt.u,a,u.ndcreferfomdmr outdmr,mdsup—
_Ply air, respectively.
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