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inside air. Only 18,056 Ib of dry air had to be recirculated per hour with complete
saturation. . N .

Many practicing engineers prefer an approximate method of calculating
apparatus dew-point which employs what is called the sensible heat factor,
SHF. The so-called room. sensible heat, H,, which is proportional to the
quantity of supply air, Q is first estimated: '

Hy= 0 X d X Cp X 60 (& — t) -
where

Q = quantity of supply air, cubic feet per minute.
d = density of air, pounds per cubic foot:
‘Cp = constant pressure specific heat of air.
{r = room dry-bulb temperature, degrees Fahrenheit.
te = apparatus dew-point or supply air temperature, degrees Fahrenheit.

The so-called room laten{ heat, Hy, which is also proportional to the
quantity of supply air, Q, is estimated: :
. H1=Qdehng60(W,-We) : (2)
where
. Q = quantity of supply air, cubic feet per minute.
d = density of air, pounds per cubic foot.

htg = an appropriate value of the latent heat of vaporization, Btu per pound.
Wr = room humidity ratio, pounds water per pound dry air.

We 3Eypaar_3.tus dew-point or supply air humidity ratio, pounds water per ?ound
Finally the ratio . -
_ SHF = %E . @
is computed. But, from Equations 1,2and 3
' SHF = 'E"'?Ahlrff = T @

where .
0.241 = an appropriate value of Cp, Btu per pound.

& = room dry-bulb, degrees Fahrenheit.
. te = apparatus dew-point, degrees Fahrenheit. .
hr = enthalpy at room conditions, Btu per pound dry air.

ke = enthalpy at apparatus dew-point, Btu per pound dry air.
Thus, having estimated the value of the sensible heat factor, SHF, the

problem of finding the apparatus dew-point reduces to solving Equation 4.
Since the relation between % and # is only available in tabular or graphi-
cal form; a-trial-by-error or graphical solution is required. Special charts
have been devised for this purpose, but these are really unnecessary since
the Mollier Chart of Chapter 1 is adaptable. Thus the quantity

- e
- =i —smr ®)
where hig is an appropriate value of the latent heat of vaporization,
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CHAPTER 21. CENTRAL SYSTEMS FOR COMFORT AIR CONDITIONING

i : A llier Chart, the direction of the
es, on the border scale of the Mo !
gg::l?trl}:)?l line ‘which intersects the saturation curve at the apparatus

dew-point. , R

» i i Y Example 19,

ling load analysis of the room as determined in '

'Emmqktin.e ti‘-to:xll:rg')o gaiﬁ of 114,600 Btu per hour would be called :00‘1;:1 lt:éai fhﬁlté

Chapter oisture gain of 15.92 Ib per hour, multiplied by an apprm:l eheat o

bt e 1668 g o, Sl el s o s B, ol

' v 4,&)0 - ; = ! e} . .

16,9503;&5;’[1};03‘2 Zggagtus dew-point, if the room conditions to be maintained are

8"(?{-; dry-bulb and 67 F wet-bulb temperature.

i i i = 97,650 = 114,600 =
] tion 3 the sensible heat factor is SHF = 97,
S;lutg:ihgliﬁn;a%gahgg of vaporization at 51 F, namely 12'%655Blitu per pgzl:&dw:st::t
gfpsrc;priate value in Equation 5, ¢ = 1065 + (1 — 0.852) = 7. u per

The state point of the inside air is easily located on the Mollier Chart, as shown in

Flg 12. Ihrough this pOlﬂt draw a line havmg a SlOPe q= 7205 Btu per pound water
as deter mined from the border scale. This line crosses the saturation curve at 58.02 F
s

which is the apparatus dew-point temperature (Point B in Fig. 12).

001115
0.02033] -

Fic. 12. DiaGraM oF MOLLIER CHART ILLUSTRATING ExaMPLE 1

i i isfyi iven ling or heating load
nt of view of satisfying the given coo g
regl:i(:'?mtaliisp Oéhe effect of air passmg throu%il:t tl;g ag%aarsastelés t\};lv:gl:oglﬁt
i od i increase the quantity ..
being contacted is merely to increas: 3 > passec through.
i ted is uncontacted, then P
Thus, if 20 per cent of the air admit ed ted, then 25 per cent
"ai i ary if all of it were .
more air must be admitted than would be necessary il o it rere o
failure to achieve complete saturation in 1

ta;t:&.s t;lral.l; bg ‘eicplained as failure to contact all the air adn;lxtt:ed.1 g;:

Eome of the air may be deliberately by-passed. - But whatever the expla

tion, the only thing of importance is the end fresult. tgft :é)u;is;e, r?lela?xrs, _
rati i tion of uncontac
tion efficiency or a large propor ans -
;Eil;ltll:: capacity for the conditioning apparatus and, perhaps, an gxcesswe

number of air changes for comfort. .

In winter, a degree of saturation in excess of 30 per cent is seldom

i i irable or even neces-
i low saturation efficiency may be desira en S
saryrequuxﬂ;gdt;e full summer circulation air through the conditioner l:::
maintained. With a spray type dehumidifier the main sprays may

shut off and an eliminator flooding pump provided which may give
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