-Counter flow results in a higher mean temperature difference than does parallel flow for
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PROBLEMS IN PRACTICE

1 ® What is meant by the term evaporative cooling?

Evaporative cooling, or adiabatic saturation of the air, is only effective when the air ]
be cooled is very dry. It is accomplished by passing the air in an unsaturated ¢

onditig, W& :
through a water spray which evaporates a part of the water at the expense of the sensilon i ’ Chapter 11
heat. In this adiabatic transfer the total heat content of the air remains constant why), ;&
the dew point rises and the dry-bulb falls until the air is saturated. X
2 @ In central systems for cooling and dehumidifying what factors fix th, B ’ IN IVI E: l HODS
quantity of air required? ) e b E COOL G
The weight or volume of air required depends wholly on the sensible heat gain in th, . ’ . ing: Dehumidification
room conditioned and on the difference between the dry-bulb temperature of the aj; ai E 3 dir Cooling Processes, Evaporative ‘ﬁ?‘onli::ﬁ,’ S;stl;m, -Iffit:hiun:
the room inlets and the dry-bulb temperature maintained in the room. i N i Silica Gel System, .

- & . ’C‘;’{gﬁf;:g;’:,’em, System Design, OPe"‘I'{i"g. Mz;’;gds,Ef:;Z:';tif_:
3 @ In central systems for cooling and dehumidifying can the dry-bulb ten,. : 3 System, Refrigerating Compresstéi:, F :{;;ier s
perature change be fixed arbitrarily? : 5 . and Coolers, Condé

No, because the change depends on factors at both the conditioner and the room. A
the conditioner, temperature of the available water supply ‘may limit the dry-byl,
temperature of the leaving air. At the room, the dry-bulb temperature of the enterip,

b y ar chit ect . Supply rille arran; ©! T 391} l; 'mpei ature (see Chap ter ma y be T educed.
ruct I ( 3)
g 4 meane mitted (he € ective te
ural and structural requirements for the pa rticular space ‘e .

£S, S beams. 2. The state of a ble cooling: Lowerin of the dr y- ure by he remov: of senSIble
V! f 1 g bulb temperat ' t! T al
cti ity of the a. Senst g

ec k& i nge of the dew-point temperature. . .
cupants. 3. The velocity at the inlet grille, as limited by noise level requirements, - heat w1thout‘cl_13‘g ) e dhe dew-point temperature by the removal of mois-
4. The direction of the jet relative to the occupants. . s Dehumidifying: 1

BY u;ing any of the following four methods, or any combination of

B : of the dry-bulb temperature. . )
) ] ) . : ] . ture without ct{ange ling: Lowering of the dry-bulb temperature through the evapor
4 ® What factors determine the dew point of the air entering the space? Py c Evaquititlve c'(;(l?ul)u%.the addition or the subtraction of heat.
. . s .. . . il i re wi N
The maximum dew point desired in the conditioned space, and the moisture gain in the { ) ation Of. molstit M | sing the air motion over the body.
space per unit weight of air supplied. F: 4 d. Air motion: Increasing

iti i 92 F dry-bulb, with a
le, let the condition be coqsxdered of
o azeﬁarlglgt?ve humidity, corresponding to a wet-bulb tex’?ﬁgra}l;etigi
;(2) ge}x; and an effective temperature for still air of 81.1 F.b “his nfethods
ter;tperzzture may be reduced 3.1 F by any of the four basic

mentioned, as follows:

First, by lowering the dry-bulb temperature to 85.5 F without changing the dew-point
of 64.2; this gives an effective temperature of 78 F. ] ) sund of dry ai
Second, by reducing,the mofsture content of the air o 43 5o bt Poute O I T.
i hanging the dry-bulb temperature; this g . 1
W‘t;:(;‘l‘ltdc t?ngrledgucing the dry-bulb temperature to 838 F without chanrgmgu ;geoftt:;':a;
heat 1:1" the Zir. This requires the evaporation of 14 grains of moisture per po r
air, and the effective temperature will become 78 _F. . ocity which will
'Fourth by increasing the air movement from still air to%ﬁO fpm, a vel y |
reduce the effective temperature 3.1 F from 81.1 F to 78 F.

5 ® Why must the air leaving a dehumidifying type air washer often hg;vé ~d
its dry-bulb temperature raised before delivery to the occupied zone of room?

Thg: ai.r leaves the dehumidifying air washer saturated at a relatively low temperature
-which in most cases is lower than the allowable delivery dry-bulb temperature as fixed by
factors outlined under Question 3. Also, the air may possibly be carrying a small amount

of entrained water which might settle out in the ducts near the washer and cause cor-
rosion difficulties. : . -
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6 ® What methods may be used to raise the dry-bulb temperature of the air
after it leaves the dehumidifying air washer and before it enters the room?

a. Sensible heat may be added by a reheating method from a source outside- the air
stream. This method passes all or part of the cold, dehumidified air over steam or hot
water coils at the central conditioner or in the ducts, or over electric grids or similar
devices. Any available source of sensible heat can be used.

b. A mixing method using sensible heat already in the air stream. In this method the
cold, dehumidified air is mixed with air at a higher dry-bulb temperature and the dry-
bulb temperature of the resulting mixture is higher than that of the air when it left the :
conditioner. The air at high dry-bulb temperature is obtained by not'passing it through 3
the dehumidifying washer. The mixing may take place at a central conditioner or in the
rooms themselves.

¢. Combinations of these methods.
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AIR COOLING PROCESSES .

i i ture in any specific

The best method of reducing the effective tempera c
case svilleilepend on the accompanying circumstances andtcartx lgrel (.1::221;.
e o o o the i of the sensible heat, of
Generally- speaking, the removal from the ens b e ot
moisture, or both, by sensible cooling or dehumidifying i .
satil:f:éforyrmethod. };\dequate results l'i)y t.he tt)mhza;tg%rfx ct>1f1 :13 égglt;xg:nzz
“by evaporative cooling are difficult to obtain becau h >
o{ bothpomethods upong climatic conditions beyond thehengugﬁzysﬁ rgfcmg:);
although these methods are much less expensive than
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7 ® What are the advantages of using counter flow of air and water in surface
coolers? E

the same range of air and water temperatures, which means that less cooling surface is
required. Counter flow permits higher initial water temperatures and also allows 2
greater temperature rise for the water. These factors combine to reduce the cost of
circulating and refrigerating the cooling water.
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