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Space Load (see Equations 12 and 13):

g = 1275 X 1.08 (95—80) (1—0.15) = 17,600 Btuh, sensible.
gex = 1275 X 4840 (0.0169—0.0098) (1-0.15) = 37,230 Btuh, latent.
G = Qui+ Qex +Qot + gox.= 3100 + 17600 + 6570 + 37230 = 64,500 Btuh total.
Heat Gatn from Sources within the Condilioned Space: :
For the occupants, use the data of Table 25 for moderately active office work.
Sensible heat gain = 85 X 200 = 17,000 Btu per hr. '
Latent heat gain = 85 X 250 = 21,250 Btu per br.
Total = 38,250 Btu per hr.

For the Fa.in from lighting, use Equation 15 with a use factor of unity, and a specisl
allowance factor of 1.20 for the fluorescents and of unity for the tungsten globes.

g1 = (12,000 X 1.20 + 4000) X 3.41 = 62,700 Btu per hr.

For the fan motor, use Equation 16 with a load factor of unity, and omit term
Motor Efficiency because the motor is not within the space.

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

Moisture Permeation, Miscellaneous Allowance, and the Load-Lag Estimate:

Moisture permeation will be negligible, since this is a comfort job with a good
building construction. '

There would be some heat gain in the ductwork, but this would not be great be-
cause of the short run involved. Practical judgment for this job would suggest that
no adjustment for load-lag need be made to the load as computed. (Refer to Fig. 4).
While it is true that inside radiation forms an im%ortant part of the total heat gain,
it is advisable to be conservative in recognizing the effect of the large, flat, hot roof
on the comd!ort sensations of the occupants. Radiation from the relatively low ceiling,
augmented by heat absorption from the lighting fixtures, would produce a sensation
of warmth in excess of the nominal effective temperature (see Chapter 6) estab-
lished by the wet-bulb and dry-bulb temperatures. Hence, it is not desirable to take
advantage of every small decrease possible in the peak design load, especially since
the peak occurs in mid-afternoon when everything would be rather well warmed.

Total Loads and Reguired Air Quantity through Conditioning Equipment:
The total loads are summarized in the following table:
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Loip COMPONENT sg‘:‘;"/i'r" Ié“m,hr
All walls, roof and doors .. 78,500 e
Glasgareas................... .- 6,030 T
Infiltration 67 ¢fm..................conuenn. 1,085 2,300
Veatilation Air (1275 c¢fm X 0.15)............ 3,100 6,570
Occupant8. ..........oooiiiiiiiiieiinanns 17,000 21,250
Lighting. ... vomoneoneieinn 62,700 O
Motor, fan 19,100 cene
Space Load . 187,515 30,120
Ventilation 1275 cfm X (1-0.15)............. 17,600 37,230
TOAIS. . oeeoensoeanean e en i 205,115 67,350
Grand Total Sensible and Latent.............................. 272,465

Compute the enthalpy difference ratio from Equation 18.

b — B, (187455 + 30,120)
Wi-W, 30,120

X 1076 = 777C.
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From the A.SHAE. i .
ratus dew-point 48 53‘9_F-psy chrometric chﬂr,tvc!lﬂpffr:i,.determ_lne that the appa-

0= 187,455 L :
" 1.08(80 — 53.9) x 0.85 _ o%0-cfm.

(Refer to Chapter 35 for coil selection.)

From note under Equation 19 the dry-bulb ran e-wili be _ a5 —
%ige, 3:3;1 f,ﬂfbd{g,}f’;éfaiﬁﬁ"fmf“@ % air leaving $he coil S‘V‘i(ﬁoﬁe 8503 ’3)2>2< 3 » 57 822152
| re leavin BYLIE bh W1l De.80 — 22.2 = 578 F.
motor), or delivered irito the rooni ﬁﬁl'gg" (g;%“%lggat?:ng%gt; BUPph'ed _by__the fan

187,455 — 19,100
1.08 X 7830

f = 80— =80 —199 =601F, .

With good distributi ifusi : .
tionable %rafts.s ribution and diffusion, this temperature should not produce objec-

The various calculations f i
13 ey oo ation. fo(l)ll'ot;rc}h; sgnmb_le, latent, and total heat loads for Example
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Outdoor Conditions 95 ) i
Qutdoor Conditions. . . ....95DB 78 WB 0.0169 Humidity Rati
e _S_ODB 65 WB 0.0098 Humidit;Rat;g
DirperENGE......... . ... 15 . 0.0071 '
SENSIBLE Loap
}Thr)z‘zjr;smission Btu/Hr
4000 sq ft X 53° x 0. 500"
SO0 2a 1t X 53° X 084 = 72,000
E. Wall 10 80 £6 X 115 0 0 53 o~ T e 995
E. ;Yav‘; B T o 30005z 2 4,%
II;l.oorl\h.mmyw.ul10659 e B0
. oor 35 8q ft X 15 X 0.59 = V
~ All Glass and Rest of Doors = ... ... . 0 177 3 S%g
Solar Rediation B
lass 60 sq ft % >
B Gass (Doors) 35 i
lass (Doors) 18
ass 30 sq ft X
Internal Load
Infiltration 67 cfm X
entilation 1275 cfm
ights (12,000 x 1.20
MPle 85 X 200 =7
otor, Fan 70 hp S BsaE L
Toray SENSIBLE SpacE Loan 18
}‘:ﬁliiéNT Loan ‘ ; ?,455
-y Dtration 67 efm x 4840 ]
entilagio X 00071 =.. ... .0 .. .. .. .. 2, :
People ™ 122;5) ofm X 4840 X 0.0071 X 035, 6:2%)
............................................... 21,250 "
ToraL Larens SPaceE Loab....... ... . 30,120
— e R ,
Sensi ATION A1R WhicH Doks Nor B 0 '
Lateiglelzl?g5 ofm X 10 ges D s 11553023. PART oF Srace Loap
ofm X 4840 X 0.0071 X (L045) < |1 5723
.............. s
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