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is passed through the dehumidifier without being contacted by the 
surface or medium presents a definite sensible and latent cooling load 
which must be absorbed by the treated air. In accordance with these 
premises, when room air is bypassed or passed through the cooling surface or 
medium without being treated, then Equations 2 and 3 can be solved 
independently without a cut and try or graphical solution, if either the 
quantity of supply air has been established, or the temperature difference 
between the room and supply air temperature has been determined.

If the load created by the uncontacted outside air which passes through 
the dehumidifier is added to sensible and latent heat gain of the space in 
their proper proportions and the sensible heat factor corrected accordingly, 
then Equations 2, 3 and 4 will still apply if they are modified as described 
later.

Assuming that 20 per cent of the air handled by the dehumidifier passes 
through without contacting the cooling surface or medium, if this air is 
treated exactly as infiltration and the room sensible and latent heat gains 
increased accordingly, then Equations 2 and 3 may be modified to give:

^ = 0.80 (<r - le) 108 (2a)

n =______ —______
V 0.80 (gr - ge) 0.67 (3a)

Equation 4 will remain as before if the untreated air load is apportioned 
as indicated previously. It should be noted that when evaluating the 
load added by untreated outdoor air that the temperature difference and 
moisture content difference between room and outdoor air are to be 
used and not the difference between outdoor air and apparatus dew-point 
since the rise from apparatus dew-point to room conditions is charged 
against the dehumidifier as the cooling and dehumidifying load.

Where winter air conditioning is concerned, the determination of supply 
air temperature and supply air moisture content does not follow the exact 
procedure as outlined for summer cooling due to the reversal of require­
ments and other factors. Because of the nature of the loads and their 
magnitude and the equipment involved, the sensible and latent losses may 
be handled as if they were entirely separate in their occurrence since the 
air quantity required by the sensible heat losses will exceed that required 
by the moisture losses when related to reasonable and practical supply air 
temperatures and moisture content. Room sensible heat losses, supply 
air quantity, and supply air temperature will have the relationship (based 
on standard air as for Equation 2):

where
hs

it

Q - hsi
(le - lr) 1.08

room sensible heat loss, Btu per hour, 
supply air temperature, degrees Fahrenheit, 
room temperature, degrees Fahrenheit.

Similarly, room latent heat losses or moisture losses and supply air 
moisture content have the following relationship (based on standard air 
and saturated conditions of supply air, as for Equation 3):
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„ • hit mr
y “ 0.67 (ge - gr)?r(ge - gr) 4.5

room latent loss, Btu'per hour, 
room moisture loss, grains per hour, 
moisture content of entering air, grains per hour, 
moisture content of room air, grains per pound.

As indicated for winter conditions the determination of the apparatus 
dew-point may resolve into a solution of Equation 3 following the solution 
of Equation 2.

Since reheaters are normally rated on average leaving air temperatures 
with the uncontacted air temperature' taken into account Equation 2a 
usually will not apply.

where
hu
m. =

ge = 
gr =

METHOD:
With room sensible to total heat ratio 
as indicated by heat estimate, draw 
line 0-1 from origin through proper 
tenyble to total heat ratio on indicator. 
Then draw line A-A through design. 
room condition parallel to line 0-1. 
Intersection of line A-A with saturation 
line is the apparatus dew-point

Fig. 13. Use of Psychrometric Chart to Determine Apparatus Dew-Point

If an air washer or humidifying sprays do not saturate, Equation 3a 
will be modified as (assuming 20 per cent of the air is not contacted by 
the sprays):

O = __________________________________ tUl_________ ___
V 0.80 (ge - gr) 0.67 0.80 (ge - gr) 4.5

In winter, room humidities in excess of 30 per cent are seldom required 
and a low saturating efficiency may be desirable or even necessary where 
the full summer circulation air through the conditioner is maintained. With 
a spray type dehumidifier the main sprays may be shut off and an elimi­
nator flooding pump provided which may give sufficient saturation. In 
other cases, such as where cooling coils are sprayed, the spray water may 
be throttled.

If the saturating efficiency of the sprays is too low the spray water may 
be heated. The amount of heat put into the spray water by open or
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