£y
\4.;,
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entilation Air Taken through Cooling Unit Which B a Comy the enth _',_., ""_ 'fntio from Ex i : ,18'
Part of the Space Loed (ses Equations 10 and 11): - b B (187455 + 30,90 y lme ) mov
gu = 145 X 105 (95-50) {©.5) = 3,100 Blub, seusidie. W w.m T am .

gei = 1275 X 4840 (0.0168-0.0098) {0.15) = 6, ,480 Btith, 1atent.
nit Which Does Not
V%“;‘.,‘;‘M"”; By S e s loe euations 13 and 19
= 1275 X 1.08 (85-80) (1-0.15) = 17,600 Btub, sensible.
Que = 1275 X 4840 (0.0168-0.0098) (1-0.15)
= 36,715 Btuh, latent.
[ =qﬁ+(u+q-€+99=31m+17w)+m+36715
= 63,895 Btuh total.
Heat Gain from Sources within the Conditioned Space:

For the occupants, use the data of Table 27 for y

From the ASHAE PsrcHROMETRIC CHART, Chaptcr 3, de-
termine that the apparatus dew point is 53.9 F.
Compute dw effective air qmmt:t.y (Equation 19). Th:n,
Qre = ——“"—‘—‘187 455 = 7830 cfm.
1.08(80 — 53.9) X 085 i

(Refer to Chapter 23 for coil selection.)

From note under Equation 19 the dry-bulb range will be
(80 — 53.9) X 0.85 = 22.2 deg, and the Jb\db temperature
of ?)" leaving the coil will be 22 = 578 F.! d

bul

active office work.
Sensible heat gain = 85.X 200 = 17,000 Btu per hr.
Latentheatgmn - 85 X 250 -21250Btuperhr.
* Total = 38,250 Btu per br.

i from lighting, use Equation 15 with a use factor
of E;:tty,! K‘dma urpec zquee factor of 1.20 for the Suores-
cents and of unity for the tungsten globes.

et = (IZG)OXIZO-{-“X)O)X:!H=62700Btuperhr

For the fan molor, use Equahnn 16 with a load factor of
unity, Andjoxmt. term Moto because the motor is
not within the space.

q..=75>(2544=191thuperhr

Moisture Per Miscell All and tlu Load-
Lag Estimate:
Aoi: ion will be negligible, since this is & com-

fort job with a buxlclmg construction.

There would be some heat gun in the ductwork, but th:&

would not be great because of the short run involved.

nt for t.hlx job would aufgu'. .that no adjustment for
lo‘dgmc need be made to the as computed. (Refer to
Fig. 4). thle it is true that inside radiation forms an.impor-
tant of the total heat gain, it is advisable to be conserva-
tive in recognizing t.he effect of the largs ﬂnt, hot roof on the
comfort ) p it from the rela-
tively low ceiling, ted by P from the
lighting fixtures, ‘would produce a senxahon( of wnrm::r ax)l
excess of the inal
established by the wet-bulb and dry-bulb temperatures. %ance,
it is not dalrnble to '.nke advantage of every small decrease
possible in the Jeak gn load, especially since the peak
occum in mld ternoon when everytbmg would be rather
well warmed.

Tolal Loads and qumrsd Asr Qlumhly through Conduwmug
quipment. R

The total loads are aumman:ed in the followmg table:
. Sommany or Torar Losps—ExampLe ll»

Loap Couronxyr’

All walls, roormddoom...' 8,50 ... -
e 18| ia

Inﬁl'.ratmn 67 cfm +

Venulntmn air (1275 efm X 0.15) 3,100 6,480

X All.gh.ss and rext of doon =

Sewamus | Larewe
Bru/an Bro/ex. |

leaving the fm (mcludmg the heat sup lxed
the fan motor) or, delivered into '.he room, will be
tion 21):

187,455 — 19,100
1.08 X 7830
With good d:.stnbuhon and dlﬂ'usmn, thu tem,

should'not pmduce objectionable drafts.

“The various calcula.hons for the unmble ht.ent. aad total
heat loads for E may be su aa follows: )

-8~ m-19'9=sou?'

ExanrLe 11: SomMary '

95 DB 7 WB, 00168 Houmsrr Ratio
65 WB . 0.0088 Hoamrry Bn’lo

_0.0070 .

SexsiBLE Loap - T S
Transmission * 7. - Btu/Hr.
Rmfmsqﬂ.)(ﬁ X 034 72,000
S.wall&OSs ft X 8° X 0.41 - 995 -

E. wall 7655qft>( 11° X 4,380 - ¢
N. wall ex. 170 sq ft X 3° 265 .
N. & W. part; yw&ll1065sqﬂ;>(2° 550 -

Floor none .
Door355qftXl5X0£9 -

Solar Radia i
8. glusGOs nxm- ........

8. glass (doors) 35aq ft X 42 = 1,470
E. gglass {doors) 18sq ft X 14 = 250
N. glass 30 sq ft X 15 = 450
Internal Load

Infiltration 67 cfm X 1068 X 15° = . ........ 1,085
Ventilation 1275 ¢fm X 1.08 X 15°X 0.156 =. 3,100
Lighta (12,000 X 1.20 4'4000) 341 =. - 62,700
People 85 X 200 &= ... ........ . 17,000

Motor,fan7.6hpx2544-“..

TMAL SensinLe SpacE. L0AD...........

JLéTE ) )
Xnﬁltmhon 57 cfm X 4840 X 0071 = ... )

Ventilation 1275 cfm X 4840 X 0.0071 X 0.15. . - 6,480
People 85 X260 =.......ooo < 213250
- Tm-u. LATENT Space Loap. . i 30,000

VENTILATION AIR Wmca Dors No-t Becous
Part or Seace Loap

Sensible 1275 ¢fm X 1.08 X 15° X (1~0.15) -
Latent 1275 cfm X 4840 X 0.0071 X (1-0.15) =...

Granp ToTaL Loan .

Cooling Load

LETTER SYMBOLS USED IN CHAPTER 13

a = f jon of incid solar radiati bsorbed, dimen-
sionless; subscripts D, d, and ¢ refer to direct, diffuse,
and total, respectively:

B = solar alﬁtucie, degrees.

v = wall solar azimuth, degrees.

¢ = emissivity, dimensionless.

# = incident angle, degrees.

7 = fraction of incident solar radiatia itted, dimen-
sionless.
. Subscripts D, d, and ¢ refer to direct, diffuse, and total,
respectively.

¢ = solar azimuth, degrees.
¢ = wall azimuth, degrees.
A = area across which beat is being transferred, square feat.
b = fraction of air passing through coil which does not con-
‘. tact surfaces, coil bypass factor.
f = unit surface conductance, Btu per (hour) (square foot)
(Fahrenheit degree).
Subseripts ¢, 7, 0, and ¢ refer to convection, radiation,
outdoor, and indoor, respectively.
G, = fraction of total window area receiving direct solar
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R = radiant energy emitted by a black body, Btu per (bour)
(square foot) Subwnpta go and L refer to outdoor sur-
ding, respectively.
S = rate of heat. storage within a glass section, Btu per
(hour) (square foot).
t, = sol-air temperature, Fahrenheit. i
ty; = temperature of indoor glass surface, Fabrenheit.
¢ = temperature of outdoor glass surface, Fahrenheit.
¢ = indoor air bunpera,tﬁre, Fahrenheit.
{n = 24-hr eyclic age sol-air P ,
i, = outdoor air temperature, Fahrenheit.
¢, = room supply air dry-bulb temperature, Fahrenheit.
U = oversll coefficient of heat transfer of a struetural sec-
tion, Btu per (square foot) (bour) (Fahrenheit degree).
9, = volume of outdoor air per pound of dry air, cubie feet.
w = width of window, feet.
W = humidity ratio, pounds moisture per pound of dry air.
Subscripts ¢, o, and s refer to indoor, outdoor, and sup-
ply air, respectively.

Fahrenhei

radiation when shaded by window revesl, di

h = enthalpy of air per pound of dry air, Btu per pound.
Subseripts 4, 0, and s refer to indoor, outdoor, and sup-
ply air, respectively.

I = incident solar radiation, Btu per (hour) (square foot).
Subscripts D, d, Dn, and ¢ refer to direct, diffuse, direct
normal, and total solar radiation, respectively.

K = cosine of angle of incidence for direct solar radiation
-striking a surface, dimensionless.

k = thermal conductivity of building material, Btu per =

{square foot) (bour) (Fahrenheit degree perinch). ...--

I = height of window, feet.
M = the permeance of the specimen in perms or graina per
{square foot) (hour) (inch.of mercury vapor pressure

difference).
Q = rate of ent.ry of outdoor air, cubic feet per mmuw
Qe = required air ity through condi

- cubic feet per minute.
¢ = instantaneous rate of hest't.fa.mzler, Btu per hour.
¢, = instantaneous latent heat load, Btu per hour.
gw = instantaneous space latent ventilation load, Btu per

hour

Qes = latent il load which does not
become 2 part of space load, Btu.

g= = latent heat load due to moi issi: b 3

materials, Btu per (hour) (square foot).
¢.-= instantaneous sensible beat load, Btu per hour.

g =i space sensibl ilation load, Btu per

hour.

is = instantaneous sensible ventilation load which does not
become a part of space load, Btu per hour.
@ = ¢+ ¢, 8150 @i + ¢ + ¢us + ., Btu per hour,

R, = low tempe mture radiant energy received from outdoor
SUITOUn! (doa not includésolar radiation), Btu per
(bhour) (sq uaxe foot of receiving surface).
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