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° From Table 9 the ‘temperature differential ‘the south’
wall (8-in. concrete block with 4-in. brick veneer) may ‘be about
the same as a 12-in. brick which is 6 deg at 2:00 p.m. Iorudnk
colored wall. From the same table, the temperature differential
for the east wall (B-in. concrete block with plaster) will be
12 de at2:(l) .m.'foralighlodmedmﬂ,lakeym.thewngu&
pmﬁ i eru;"nuﬂ;:et;ednunbz sed wall (8-in. concrete block
plaster) wil at 2:00 p.m. e -
Thepartywa!lo(l;igm.bﬁnkont.bewutsidemdpanpf
the north side may.be‘treated as if it were an outside wall i
ge sha.de whlchhaa a _temperature d:ﬂ'exenhal (tmm Ta.ble 9)

tabulation of the preceding vnluea is given in the follmnng table:

ot . Y eal HnA:r"Hu’r
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Sou\‘.hwnﬂ S 405 644 = 10|
765~ | 12+4 =16

Wen&no ywlll 1065+
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*Total:
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Heat Gain Through Feonestration Areas: . .

- Examination.of “Tables 11.through 17 ghows f.hat for sout.h
wmduwuuw' N. hhhlde, the Sclar Heat Gaic Factors at 2:00:
p.m. suntime are in ‘December and lowest in June. Some
Ju ent is mddore uxred to-select, . the -heat 4 thml:f:

ows.which, eombu:a with the other loads, result.'m e
maximum total heat gain. The
method for calculating roof oa& is shown in the notes for Table
8 to apply for. the mondn of April w without reduce-
hog: at flow.. August is for. d:e ulculnhon
of heat gains

ugh 'ind [N
Umxg Tables 13,18, and 20A, the total heat pnns t.bmugh ihe!

south aad north windows were calculated as shown in the follow-
tabulation: The solar heat gains for the south windows were
ﬁ as t.he roduct of. the Sh: Coefficient, and: the avi
of the Haf. Factors for the- hours,-12:00 noon, 1:
pan., ‘and, 2:00 p.m. Ava;f;f of the solar heat. gains:for.the
three hours, which in & m¢ on experience and Judg-
ment, is intended to adjust the instantaneous heat
conditioning loads. The solar heat gain for the no: wmdm
were calculated for 2:00 p.m. The reasons for not averaging these
Heat Gain Factors is that the n;ﬁgmtude and variations are Iow,
and previous hours-would not affect the resuits materially. The
air-to-air heat gain must be added to the solar beat gain for the
total load thmugh ‘windows.
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X (uzm) (mm) | (sq ¥r) K
: (sq Fr) | (30 P7)
8outh windows 60 67 11 78 4,680
North ‘windows| 30 n 11

- For d;egunf

led.

Doof mﬁltnt.wn l’equz.ns some judgrhent. Asume “that
each persol “the di oubimdoors, the infiltration
wiﬂbelll)cufto!ouedmrur see Chapter Amunet.ban.hg
outside doors will be used at the rate o 10 perso! hour and
ﬂxcmsxdedoonatthenwo{wpernmperhwr otal infiltra-
tion will then be 40 X 100 = 4000 cth or 67 ofm. N

"The design rate of entry, ‘of outdodr air is then:

. Q-1275+67-=1342cfm cL
lahnt, ‘and total loads are determined fmm

Equal mbh' B, respectivel 2:00 K{
L , at . (f =
t.-=75m 60151 W*-ooosa)y Al the pm(ﬂnng'.he

room s inflitration becomes'a of the space load.
Inﬁlb-utwn (see Eq-ualwm 6,7, l:gB)

gy = ‘67 X 1.08 (94 — 75) = 1375 Btuh, sensible.
=,67 X 4840 (0.0161 — 0.0093) =, 2210.Btub, latent.-
nqe = g, 4+ go = 1375 + 2210‘- 3585 Biub, total

Ventilation Air Taken through .Cooling Unil, Which , Becomes nv
PadoflhaSpansLoad (mEqwzlwmhmle)

g = 1275 X'1.08.(94-75) (0. 15) = 3020 Btuh “sensible.
- = 1275 X 4840 (0.0161-0, 0093)(0.15) =6300 Btuh, latent.

Ven.lx.latwn Air Taken Through. Cooln;g Unit_ Which Does Na(
BmamcaPurta!(thpacslmd(m quations 11 and 12):

g = 1275 X .08 (94°75) (1-0.15) = 22,200 Btub, senmblu‘
= 275X 4840.(0.0161-0.0093) (l—O 19).
= 35,700 Btub, latent. e
0+ + 96+ 0a
{ 68,120 Btuh total.

3920+22200 +6300 +35,

For the occupants, use the data of Tuble 26 for modmwy
active of cework earrecwd foranmdoor ﬂempemmeofﬁl?

,,use quuahon 14 wlf.h a use fu:w:
of unity, and a n.llow-.nm factor, of 1. 20 for the flucres-

uenus and of umty for

.q-=75x2544-191003tuperhr

visture Permeation, Miscellaneous Alowasn Gnd’ the’ M'
[agE R .
staze | buxl will be- moe dm a eom-
for'. job with a good dmgconskucu
'n’:m ould be some beat

gain in t-he ductwork but um
would not be great bemu.ue of the short run involved. Because of

the relatively high heat gain from the roof and the relatively high
practical j h:fnent for this
that an adju:tment for the lag should be
made to the 2s computed for 8 design cond; of 75 F.
B of i inf onth!ssubectatt.hepreeﬂt

time, no fu:tor can be given.
Total Loadx a:nd qumi Au' meh! Th.nmgh Conddummd

Compute ‘the ent.ha.!py dlﬁmoa raﬁo fmm Equnhon 21.

“ hs = he T (200,975 '+ 25,510)
Wi W. 25510

X 1078 = 9545

ASenm'ble

Air-Conditioning -Cooling‘Load

Table 29. .. .Summary of Total Loads for.Example 10,7 .~

lood Componeat Btu/br Br/be

25,510 -,

. 35,700 -
o210’

| -284,385-

From the ASHRAE Psrcnomc Crarr, Clnrzl) Chap-
m&dewm&uthsttheaypamuudwpomtusl«l)ol‘ .

Compute
o - 1os(1s—53)xoss=°95°°"’" -
er to ur34roreuilne1ect:om) '
(RI-c‘fmmrn%:pundar juation 22 the dr: ~bubmnge'
(75 — 53):X 0.85 = 18.7 d and -the '
of air leaving elmilwiléh . 5(_—01187=5£_3h1;1ﬁ8dry.
bulb_temperature leaving eanlnud.m; e tsup?!.md
tbe p;):mm) or delivered, mw the_roo
tion

200,975 . o
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With good -distribution and diffusion, this temperature
shoul.d not pmduoe objectionable drafta.
tions for the sensible, latent, and total

. heat load.s for Ezample 10 are shown in Table 30.

- PART Ii: RESIDENTIAL COOLING LOADS

The acknowledged differences between heat gains and
cooling loads are of essential importance in calculating resi-

;  dential cooling load. This is largely due to the following fac-
- tors:

. 1. The loads on residential cooling systems
im by beat flow f.bmugh !trucm:x.l components and by air
or ventilation. nw'mllo@pa.ma y those iraposed

fbyoocupanmandh.ghm,msmaﬂmeompanmnmtbmeex-

2. Moabrwdenmuemoledun& eione.them no
ngl being

* means to te cooling unit capaci fmm one area to
‘Awothcruloadschang:fmmonehouraf y to another.
3. Most residential g employ unita of re!ahvely small
capacity (from about 20,000 to 60,000 Btul tub) which have no
means for controlling u\pamty except by cycling the cond
unit. When it is remembered that cooling load is largely affc

by conditions outside the house and that only a few days each
season are design days, it becomes apparent that a partial load
situation exists during most houra of the season. 'An oversized
unit which has no 'geu'.y control is detrimental to good systemn

under

" 4. Debumidification t is achieved only during periods of cooling
unit operation, there only very limited use of reheat'ar
to achieve control of bumidity under oong-

pass systems to
tions of relatively light sensible load. Bpace condition control is
usually limi wt.heuaeofmmthermosum,mmllymmhle
hat acbua(ed devices. .
hours e ’t{:mt.husm mng fult ad g '
y, pernu van! m be ta.k of
u'mr effec oy
within the nructum (Thu accentuates the pamal load eﬂecta
mcnhoned in item 3

above.
6. Equipment should be of the mmﬂ.u:t pomhle capwty enm-

Loan
hon(ﬂdmxmo

0.0068, =
Ventilation 1275 of
Peoplessxzoo meXDmXOlS

VBN'HLATKON A Wmcn Dons No'r Bnomm ’
Alxi;lrso\; Space Lo.

leleQ'X 1-0.15]

h-tent 1275 efin X 4340 = 0.0068. (X (1—0)15)

" 'Grinp Torar Io.u;

 with good comfort
imitial and

From the f n. ia

\ more i for
lations thmmfor nozn'mg' installations.

Interpretation of Dafu

In attempts to calculate cooling loads for mdences, the -
equivalent temperatures of Tables 8 and 9 have been found
unsuccessful when applied directly. By making use of results
of studies conducted in 5 research residences at the University
of Illinois,™ thess equivalent temperature differences have
been successfully applied to residential cooling load caleula-
tions and a eomprehr_nsxve study of t.hm data has resulted
in the d of an all-ind dential heat gain
calculation procedure. s Alt.hough the pmoedure was devel-
oped pnmanly for use by installers of
and gy , its ing basis and les of its use in
engineering design will be given here. t C

Design Temperatures -

Resmlenm, unlike many other structures and ty'pes of

, €an ied, and usually con-

ditioned, for 24 hours per dny, every dsy of t.be cooling season.

The indoor design value,

my 75 F.-The outdoor desxgn tempemmre is that shown i in
| R

An munpho;l ofa smgle indoor tempemture isnots suﬁi—

di

clmf. and system desxgn if

the dmgn goal is occupant comfort mﬂmut requlnng un-
The p

based upon an d mdoor swmg ‘of not

momﬂnn3deganndw@day,whenﬂwmdencemcon—

ditioned 24 hr per day, and the thermostat setting is 75 F. Aa -




