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fication required is also highly variable.. The methods outlined previously
under Heat Transfer and Resistance may be used to determine whether it
is possible for a coil to perform the duty required. - If entering and leaving

air conditions are arbitrarily specified, the corresponding duty sometimes’

cannot be obtained at all without the use' of reheat. - As with heating and
sensible cooling coils, there are’ combinations of face areas, depth, air
velocity and refngerant temperatures which will give the requlred perform-
ance. This is illustrated in Table 4.

It is possible as shown in.Table 4 to perform approxxmately the same
duty at a given refrigerant temperature with small face area and large
thickness or vice versa. The large face area coil gives low air velocity and
resistance but high air quantities per ton. " -The coil of small face area and
great depth’ requires ‘small air, ‘quaritities -per ton of refrlgeratlon, “high
resistance and high air velocities. Asshown also in Tablé 4 the same sensi-

“

ble, latent and total cooling capacity may be obtained with various refriger- .

ant temperatures by proper choice of coil. This makes it po_séi,ble‘ to keep

TaBLE 5. CAPACITY BALANCES FOR MAXIMUM AND Minmxum Loap ConpiTrons

E CapacITY IN TONS i Torar
 Corprmions . N e ——| BATO gosinie
. . o o Total | Sensible | Lateat.|. - . - -.-
Required at peak load conditions... 10.90 | .7.90 | 3.00° - 138
Required at minimum load condmons........... 662 | 3.36' | 3.26™ 198, "t
Peak load equipment balance. 1090 | 7.80 - | ~38.00" 138 -7
Same equipment balanced at minimum‘load . : M B
conditions "985 | 658 | 3267 - 150 -
Same equipment balanced at maximum load | - N DA .
conditions with 40 per cent by-pa oo} 8.38 |- 5.05 333 - 1.66° -
Same equipment balanced at minimum load | "~ - . 4000 0
conditions wnth 38,800 Btu perhour reheat | 6.62 3:36’ g 3.26 1 'L9e8 -

. the evaporating temperature high enough to carry the load with a chosen
size of condensmg unit.’ High evaporatmg temperatures with correspond-

ingly small compressor operating expense can be attained but at the experise -

‘of coil surfate, air quantity or both. Th_e chowe will be determmed by the’

necessities of individual installations.-
For a given. quantity and condltlon of entermg air-the. evaporatlng tem-
perature of a volatile refrigerant coil is determined by a balance between
- the condensmg unit and the coil.. The:total, sensible, and latent cooling
capacity can then be determined from the c01l\ra.tmg information. If the
condensing unit and cooling ‘coil .have been. properly balanced for the re-
quired load and,’ due to miscalculated duct resistance or ‘improper choice
of fan speed, the air quantity.is reduéeéd, the total cooling: capacity will
also be reduced. ~_The decrease is generally in the sensible capacity Thrs
‘ls the’ eﬁ'ect a.lso when the air by-pass or volume control is'used. ’ T
T Itis necessary that not only the total caps,crty but also the sensxble and
latent cooling requirements both be met. The installation of an excess of
coil results in an increase in total eapacity, but not a proportional gain in
latent heat capacity. On installations controlled from dry-bulb tempera-

ture the operating: time. is shortened because-of the added semsible coéling’

capacity. -This results in less moisture pick-up and higher relative humid-
- ity:than calculated. - ‘If an oversize condensing-unit is installed, the oppo-
site situation occurs.  Generally, this is: not o dlsadvantage except that it
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results in-a load from: :outside.air’ ‘greater than ca.lcula.ted a8 well as in in-

. creased power consumption. If oversize equipment is furmshed kY bala.nce

should be made’to assure that the ratxo of total to sensxble capaclty is the
same as in the estimated load.” - )

Sometimes arbitrary air quantltles are speclﬁed for ventllatlon ‘or other
regsons independent of .the selection of the cooling coil. As shown in
Table 4, the coil selection can be altered to take care of various air quantltres
for the same-duty.’ -

Where coil.and condensmg unit.are selected for the pea.k load condition,
and the'sensible load partially disappears due to fall 'of outside temperature
or. other: cause, the condensing unit and’ coil rebalance.. This inay result.
in more sensxble and less latent ‘capacity than required at-the light load:
condition; with an increased relative humidity in.the conditioned space.,
Such a condition is'shown in Table 5. If approx1mately 40, per cent of the .
total air is by- passed,.the condition is improved as indicated.. The situa-’
tion may be entirely. avoided by using'reheat, where it is poss1ble to handle
any ratio of sensible and la.tent loads a.nd maintain the de51gn temperature
and humidity?s. -. ~ . -

‘Care should be taken to avord freezmg at, hght loads ‘In general; freez-
ing occurs when the coil surface temperature falls to.32 F.. With usual coils
for comfort installations, this-does not occur unless the, evaporating tem-,

‘perature. at.the.coil outlet is about.20 to 25 F. - The exact value:depends

on' the design’ of ‘the"coil. and the amount:of loading..” “Although it -is not:
customary' to ¢hoose coil'and eondensing units to balance at low tempera-
tures at'peak loads, there iy danger of thisi ‘occurring when the- load decreases
This is further aggravated if'a by~pass is uséd 50 that'less air’is- passed
through -the coil at light loads. It may bé even worsé if the control is
arra,nged for decrease of inside temperature with fall of that outside. Freez-
ing can be avoided by making the full load balance a high evaporating
temperature and checking the balance at the minimum load.

Care should be exercised in the design of humidity control to minimize

the cycling of the refrigerating compressor because of re-evaporation of
" moisture from the fins. It is sometimes necessary to by-pass air around a

coil when the compressor is not operating..
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