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214 CHAPTER 13

Ventilation Air Taken through Cooling Unit Which B a

Part of the Spoce Load (sec Equations 10 and 11) :

g = 1275 X 1.08 (35-80) (0.15) = 3,100 Btuh, sensible.
Gei ™ 1275 X 4840 (0.0168-0.0098) (0.15) = 6,480 Biuh, latent.

Ventilation Air Taken through Codmg Unit Whu:h Doa Not
Becomes a Part of the Space Load (see Equations 12 and 13):

ges = 1275 X 1.08 (95-80) (1-0.15) = 17,600 Btuh, sensible.
Ges = 1275 X 4840 (0.0168-0.0098) (1-0.15)
= 36,715 Btuh, latent.
@ ™ @+ Qe + Qo + Qex = 3100 + 17,600 + 6480 + 36,715
= 63,895 Btuh total.
Heat Gain from Sources within the Conditioned Space:
For the occupant.s use the data of Table 27 for mod ly
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Compute the enthalpy diff ratio from Equation 18.
Ao = b (BTASS + 30120) e g,

W.i— W, 30,120

From the ASHAE PsrcaroumerrIC CHarT, Chapter 3, de-

termine that the apparatus dew point is 53.9 F.
Compute the effective air quantity (Equation 19). Then,
187,455 .
m—— fm. .
- =B - =9 X o~ oo
(Refer to Chapter 23 for coil selection.)
From note under Equation 19 the

— 53.9) X 0:85 = 222 deg, and the dry-bulb temperature
B 2 the coil will %?80 22 = 578 F.

active office work.
Béensible heat gain = 85 X 200 = 17,000 Btu per hr.
“Latent heat gain = 85 X 250 = 21,250 Btu per hr.
Total = 38,250 Btu per br,
the gain from lighting, use Equation 15 with a use factor
of lv:::ty, n‘.n':il [y apecu:iq :gunce factor of 1.20 for the fluores-
ceota and of unity for the tungsten globes
ger = (12,000 X 1.20 + 4000) X 341 = 627&3!,\192:!::

For the fan motor, use Equation 16 with a load factor of
unity, and omit term M Efficiency because the motor is
pot within the space.

Qem = 7.5 X 2544 = 19,100 Btu per hr.

Moisture Per fon, Miscell Al and the Load-
Lag Estimate:
Moistu ligible, since this is a com-
fort job with & bux]dmg construction.

There would be some heat gain in the ductwork, but this
would not be great because of the short run involved. "Practical
gﬁment for tbl.s job would xufgut that no adjustment for
i lag need be made to the load as computed. (Refér to
Fig. 4). While it is true that inside radiation forms av impor-
tant part of the total beat gain, it is advisable to be conserva-
tive in recognizing the effect of the luga, ﬂnt hoﬁ roof on the
comfort of the it A m the rela-
;wcly lozx:elh e ot d by heat baorptio fmu:h&be
ightin, ures, wou uce a sensation of warmth in
gh ‘ 4 (see Chapter 6)
astabbsbd by the vet~bu.lb nnd dry-bulb temperatures. Hence,
it is_not desirable 1o take advantage of every small
possible in the nk design load, especially mince the peak
occurs in mid-afterncon when evcrythmg would be rather
well warmed.

Total Loads and Reguired Air @
Equipment:

.

through Conditioning

‘The total losds are summarized in the following table:
Sommary or Torar Loaps—ExaurLe 11

L c — Boms | Larmer

bul leaving the fan (including the beat aup ed
by the fan motor) or, delivered into the room, will be (from
E%unh.on 21):

187,455 — 19,100
108 X 7830

With good distribution and diffusion, this temperatore
should not produce objectionable drafts.

The various calculnuons for the sansnble, lnbent and total
heat loads for E: 1may be a8 {ollows:

f =80 — =80 — 199 = 601 F,

Exampie 11: SumMagy

7 WB 00158 Howiorry Rario
85 WB 0.0098 Husiorrr Ratto

0.0070

SEwa Loap

Transm:

R.oouom;qnxsx‘xo:nn .............

8. wall 405 8q ft X 6° X 0.41 =.. .

E wdl?%sqftxll'xo.52=
N. wall ex. 170 8q ft X 3° X 0.52 =
& W. party wall 1065 aq ft X 2°

Floor none

Door 35 sq ft X 15 X 0.59 =

All glass and rest of doors =

Internal Load
Infiltration 67 ¢fm X 1.08 X 15°

......... 1,085
Ventilation 1275 efm X 1.08 X 15" )( 0 15 =. 3,100
Lights (12,000 X 1.20 4 4000) 3 . 62,700
People 85 X 200 = . ............. . 17,000
Motor, fan 7.5 h;_) WKWkt = .. 19,100
‘ToraL SENsIBLE Space Loap........... 187,455

LaTENT LoaD
Infiltration 67 cfm X 4840 X 0.
Ventilation 1276 ¢fm X 4840 X 0.
People 85 X 250 = . .........

ToraL LATENT Srace Loap. . 30,000
VenricatioN Az Wimcr Dors Nor Becoue
PaeT oF Srace Loap
Sensible 1275 cfm X 1.08 X 15° X (1-0.15) = . . 17,600

)
Latent 1275 cfm X 4840 X 0.0071 X (1-0.15) =, . 36,715

GEAND TOTaL LOAD....0....ooaviiin.. 271,770

buld range will be

e iyt

Qs = : Istent ventilati

g = space

Qua = Ry o

Y E ok

Cooling load

LETTER SYMBOLS USED IN CHAPTER 13

a = fraction of incident solar radistion absorbed, dimen-
sionless; subscripts D, d, and ¢ refer to direct, diffuse,
and total, respectively.

B = golar altitude, degrees.

« = wall solar azimuth, degrees.

¢ = emissivity, dimensionless.

# = incident angle, degrees.

= ion of incident solar radiati itted, dimen-
sionjess.
Subscripts D, d, and ¢ refer to direct, diffuse, and total,
respecuvaly

& = solar azimuth, degrees.
¢ = wall aximuth, degrees.
A= srea across which heat is being transferred, square feet.
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).
Subscripts ¢, 7, o, and ¢ refer to convection, radiation,
outdoor, and indoor, respectively.
Gy = fraction of total window area receiving direct solar
radiation whben shaded by window reveal, di i
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R = radiant energy emitted by a black body, Btu per (bour)
(square foot). Subscripts go and L refer to outdoor sur-
faces of glass and building, respectively.

8 = rate of beat storage within a glass section, Biu per
(hour) (square foot).

{, = sgol-air temperature, Fahrenheit.

£« = temperature of indoor glass surface, Fahrenheit.

1y = temperature of outdoor glass surface, Fahrenheit.
4 = indoor air temperature, Fahrenheii.
ta = 24-br cyclic age sol-air t, Fahrenhei

. = outdoor air Fahrenhei

t. = room supply air dry-bulb temperature, Fahrenheit.

U = overall coefficient of heat transfer of a structural sec-
tion, Bin per (square foot) (hour) (Fahrenheit degree).

ve = volume of outdoor air per pound of dry air, cubic feet.

v = width of window, feet.

W = humidity ratie, pounds moisture per pound of dry air.
Subscripts £, 0, and s refer to indoor, outdoor, and gup-
ply air, respectively.

A = enthalpy of air per pound of dry air, Btu per pound.
Subseripta €, o, and & refer to indoor, outdoor, and sup-
ply air, respectively.

I = incident solar radiation, Biu per (hour) (square foot).
Subseripts 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 s surface, dimensionless. _

k = thermal conductivity of building material, -Bti per
(square foot) (hour) (Fahrenheit degree per inch).

I = height of window, feet.

M = the permeance of the specimen in perms or grains per
(squere foot) (bour) (inch of mercury vapor pressure
difference).

Q = rate of ent.ry of outdoor air, cubu: [eet per mmute

Qre = ired air i di

cubic feet per minute.””
¢ = instantaneous rate of heat {ranafer, Btu per hour.
¢. == instantapeous latent heat load, Btu per hour.

¢e = instantapeous space Iatent ventilation load, Btu per

hour

load which does pot
become a part of space load, Btu.

gn = latent heat load due to moi ission ti h

materials, Bte per (hour) (square foot).
¢ = instantaneous sensible heat load, Btu per hour.
i ibl ilation load, Btu per

bour,

load which does not
become a part of space load, Btu per hour.

¢t = ¢+ ¢, 8150 @i + ¢ + ¢ui + Que , Btu per hour.

© By = low temperature radiant energy received from outdoor

. “surroun (does not includéBolar radiation), Btu per
(hour) (sgiliire foot of receiving surface).
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