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tower flows back into the fresh air inlets of the unit.

The heat-laden discharge air leaving the cooling tower is saturated and can be at a
10°-15°F higher wet bulb temperature than the ambient wet bulb. Therefore, any amount
of recirculation will increase the entering wet bulb temperature of the air entering the
unit. The capacity of the unit is decreased when the entering air wet bulb temperature is
increased. For example, if the inlet wet bulb temperature is increased from 78°F to 80°F,
capacity is reduced by 16%, corresponding to an increase in leaving water temperature
of 1.5°F. As can be seen from this example, a small increase in the entering air wet bulb
temperature has a dramatic affect on the unit’s performance. In extreme cases where
the entering wet bulb temperature is increased by 5° to 6°F, the capacity of the unit is
reduced by more than 50%.

Equipment Layout Planning

Proper equipment layout is essential to ensure that the cooling tower will operate at
its rated capacity. The objective is for the evaporative cooled equipment to be located so
that fresh air is allowed to enter the unit freely and unobstructed and to ensure that
recirculation is minimized. The first step in achieving this goal is to consider the many
factors that may affect the cooling tower installation. During the design of the system,
special attention needs to be given to space limitations, surrounding structures, existing

units, proximity of neighbors, prevailing winds, piping, and any possible future expansion
plans. Once this information is obtained, the guidelines contained in this bulletin can be
used to determine the best layout for the equipment.

The layout criteria presented in the manual are based on years of successful
experience with evaporative cooling installations. Following these guidelines will
provide the best equipment layout which will ensure proper air flow to the unit,
minimize recirculation, and allow adequate space for maintenance.

Minimizing Legionella

It is essential that a regular maintenance program is in place to minimize the
potential growth of Legionella bacteria in the cooling tower. The cooling tower should be
thoroughly cleaned on a regular basis. If the cooling tower is to be idle for extended
periods, it should be drained. If draining is not practical, a system shock with a biocide
is required prior to running the fans. Finally, the cooling tower should be located
away from fresh air intakes, operable windows, kitchen exhaust, and prevailing
winds directed toward public areas.

©2003 EVAPCO, INC.
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Induced Draft Counterflow Unit Layout Reduced Clearance

Dimensions

Single Unit Installations The conditions shown in Figures 1 and 2 can be corrected by
elevating the unit on structural steel so that the top is higher than the
adjacent structures, as shown in Figure 3. Fan cowl extensions can
also be provided to elevate the fan discharge of the cooling tower to
the proper height, as shown in Figure 4.

The best place to locate any cooling tower is on a roof by itself.
However, when this is not possible, correct layout guidelines must be
followed to provide a satisfactory installation.

The first item to consider is the position of the unit with respect to
other structures. The top of the cooling tower must be equal to or higher
than any adjacent walls, buildings or other structures. When the top of
the unit is lower than the surrounding structures (Figure 1), recirculation CORRECT
can be a major problem. If the unit is on the windward side, as shown in
Figure 1, the discharge air will be forced against the building and then
spread in all directions, including downward, toward the air inlets.
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Figure 1

When the wind comes from the opposite direction, the resulting
negative pressure area created by the wind passing over the building
will cause the discharge air to be forced back into the inlets, as shown CORRECT
in Figure 2. Even if neither of these conditions occurs, the presence of
much taller structures can potentially inhibit the dissipation of the hot
moist discharge air.
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Single/Multiple Unit Installations

EVAPCO’S induced draft, counterflow design unit may have air
inlets located on all four sides of the unit. When it is located near a wall
or other structure that blocks fresh air from entering the unit,
consideration must be given to the clearance distance between the air
inlets of the unit and this blockage. In this type of layout, air will be
drawn in through the space between the unit and the wall or other
structure as well as down from above. Therefore, it is important to
provide adequate space in front of each air inlet to ensure proper air
flow and prevent air recirculation.

When more than one EVAPCO induced draft counterflow unit is
installed at the same location, the potential for recirculation becomes a
greater concern. For installations with two or more cooling towers, the
units may be placed in a variety of locations depending on site
conditions and available space.

EVAPCO has developed the recommended distances for various
cases of induced draft counterflow layouts. These distances have been
developed to ensure that the units are provided with adequate airflow
and that recirculation is minimized. Space must also be provided for
piping, removal of access panels and for maintenance of the
mechanical equipment.

Product improvements confirmed by factory testing and years of
field experience has allowed EVAPCO to develop minimum required
distances from the unit and the surrounding walls as well as between
units. Please note that the clearance dimensions for EVAPCO’S
induced draft counterflow products have been significantly
reduced allowing for tighter Iayoutsf. In addition, the distances
shown in the following tables are dependent on the number of
surrounding walls and the number of units. Therefore, the data presented
in Tables 1 and 2 show the minimum dimensions D+ through Dg required
for a variety of installation cases. See the following figures that illustrate
these various cases.

CASE 1 - Single Wall/Single Unit
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CASE 3 - Two Walls/Single Unit
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CASE 4 - Two Walls/Two Units
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CASE 6 - Three Walls

Figure 5 Figure 6

CASE 2 - No Obstructions

Multiple Units

Single Unit
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Figure 8

The guidelines set forth in Tables 1 & 2 are to be used exclusively for EVAPCO equipment. Data from factory testing is based on air discharge velocities and

Figure 18

air intake areas that are specific to EVAPCO equipment. Therefore, this data is NOT to be applied to other manufacturers’ evaporative cooling equipment.
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Table 1: Dimensions D1-Dy Table 2 Dimensions Ds-Dg
3 and 4 FOOT WIDE MODELS 3 and 4 FOOT WIDE MODELS
UNIT LENGTH Minimum Dimension UNIT LENGTH Minimum Dimension
(ft) D D, Ds D4 (ft) Ds Ds D; Ds
All Units 2 2 2 2 All Units 2 2 2 2
9 FOOT WIDE MODELS 9 FOOT WIDE MODELS
UNIT LENGTH Minimum Dimension UNIT LENGTH Minimum Dimension
All Units | All Units | Towers | Cond./Coolers* | All Units (ft) Ds Ds D7 Ds
(ft) Dy D> Ds D3 Ds to 18 3 3 3 3
10105 3 3 2 6 6 21 3 3 3 35
121028 3 3 25 6 6 24428 3 3 3 4
3 3 35 | 25 6 6 36 3 35 3 45
4 3 4 25 6 6 42 3 4 3 5
12 FOOT WIDE MODELS
12 FOOT WIDE MODELS
— - - UNIT LENGTH Minimum Dimension
UNIT LENGTH Minimum Dimension
All Units | All Units | T Cond./Coolers* | Al Unit o s Do 2l Ds
nits nits | Towers | Cond./Coolers nits 020 3 3 3
(ft) D D2 D3 D; Dy 24 3 3 35
to 28 3 3 3 6 6 8 3 35 35 4
36 3 4 3.5 6 7 36 & 40 3 45 35 5
54 3 5 6 10 60 3 6 35 6.5
60 3 55 6 10
14 FOOT WIDE MODELS
14 FOOT WIDE MODELS UNIT LENGTH Minimum Dimension
UNIT LENGTH Minimum Dimension (ft.) Ds Ds D7 Dg
(ft) D D, D3 Dy 24 35 4 4 45
24 3 3 3 5 48 35 6 4 6.5
48 3 5 4 9
17 FOOT WIDE MODELS
17 FOOT WIDE MODELS UNIT LENGTH Minimum Dimension
UNIT LENGTH Minimum Dimension (i) Ds De b Dg
All Units | All Units | Towers | Cond./Coolers* | All Units Al Units 8 3 3 3
(ft) Dy D, D3 Ds D4
All Units 3 3 3 6 6 24 FOOT WIDE MODELS
UNIT LENGTH Minimum Dimension
(ft) Ds Ds Dy Dg
24 FOOT WIDE. MODEL§ | 014 4 3 15 25
UNIT LENGTH Minimum Dimension 18 4 35 45 4
(ft) s D2 Ds D4 20 4 4 45 45
t0 20 3 3 6 6 24 45 5 5 55
24 3.5 4 6.5 7 08 45 55 5 5
28 35 45 7 8 36 & 40 55 7 6 75
36 & 40 45 6 9 11
28 FOOT WIDE MODELS
28 FOOT WIDE MODELS UNIT LENGTH Minimum Dimension
UNIT LENGTH Minimum Dimension (ft) Ds Dg D; Dg
(ft) Dy D D Dy 24 5 5 55 55
i 4 4 8 8 48 6 7 6.5 75
48 5 6 9 13
DIMENSION KEY
* Minimum D3 dimension for Condensers and Coolers Furnished with Pumps. For SI0 )
units without pumps use D3 dimension for towers. Dy, Ds& D7 - From Ends of Unit
Note: Minimum clearance for external working platforms is Dz, De&Dg-  From Sides of Unit
5 1/2 feet. D3 - Units End to End
Dy - Units Side by Side
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Large Installations

For large cooling tower installations that have 4 or more units, it is
imperative that the unit layout be carefully examined during the design
of the system.

Very large multiple unit installations can create their own
environment. Under certain weather and atmospheric conditions, the
large quantities of discharge air will cause the wet bulb temperature in
the immediate area to be higher than the local design data.The
minimum dimensions shown in Tables 1 and 2 should be increased
whenever possible in order to allow for an additional safety factor. The
amount of increase is dependent on the number of units, type of
installation, existing equipment and unit surroundings.

The surrounding area plays an important part in the design of a
large installation. Locating a large installation in a valley or between
buildings will increase the chances that the discharge air will
recirculate, thereby raising the entering wet bulb temperature. If it is
determined that the surrounding conditions could cause recirculation,
the units must be spaced properly and sized at the anticipated entering
wet bulb conditions.

Another important consideration when dealing with larger multiple
unit installations is prevailing winds. Although prevailing wind conditions
generally change with the season, the wind direction during the hottest
part of the year is of utmost importance. To minimize the potential for
recirculation, it is best to locate the units so that the prevailing wind is
oriented as shown in Figure 19.

Consult your local representative or EVAPCO’s Marketing
Department at 410-756-2600 for recommended layout guidelines
for very large multiple unit installations.
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Figure 19
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Special Enclosures

Occasionally, induced draft counterflow units are installed in an
enclosure. These installations require special consideration of the unit
layout to ensure trouble free operation. Typical installations consist of
units installed in solid wall or louvered enclosures or units that are
located in a well.

Solid Wall Enclosures or Wells

One typical enclosure is a unit installed in a well (Figure 20). When
considering a single unit adjacent to a solid wall enclosure or located in
a well, the clearance dimensions, found in Tables 1 & 2, page 5, should
be used as ABSOLUTE minimums. In many cases, these clearance
dimensions MUST be increased to ensure that the unit performs to its
rated capacity. The unit should be oriented so that the air flows
uniformly to the air inlets on all four sides of the unit. The air discharge
of the unit must be level with or higher than the surrounding walls.

In the well type enclosure, all the air must be brought down from
above and can be susceptible to recirculation. Field experience has
demonstrated that the downward velocity of the supply air into the well
must be kept BELOW 400 F.P.M. to avoid the effects of recirculation.

To calculate the downward velocity, the total air flow for the unit is
divided by the usable well area. The usable well area (shaded portion
of Figure 20) is the space between the four sides of the unit and the
walls of the well. See the example shown below.

Figure 20

207

USABLE WELL AREA J tWELL OR SOLID
WALLS

WELL INSTALLATION

Example: An AT 19-412 is centered in a 20’ x 25’ well enclosure with
the unit's discharge even with the top of the surrounding
walls. Is this an acceptable equipment layout?

Unit Area = 102 ft2 D4 = 6.5 feet

Unit CFM = 69200 D, = 5.75 feet

Well Area = 500 ft2

Net Usable Well Area = 500 ft2 - 102 ft2 = 398 ft2
Downward Velocity = 69200 CFM + 398 SF = 174 FPM

Since the downward velocity of 174 FPM is less than 400 FPM AND
dimensions D1 and D, are above the recommended minimums, this IS
an acceptable layout.

o
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Louvered Wall Enclosures

Induced draft counterflow units can also be installed in enclosures
with louvered or slotted walls (Figure 21). With this type of enclosure,
the air flow patterns will be a mixture of the open type and well
installations. The inlet air will be drawn from the top and through the
louvers or slotted openings.

Since the air will follow the path of least resistance, the pressure
drop through the louvers will determine how much air is drawn from
both areas. To minimize the potential for recirculation, it is better to
draw most of the air through the louvers. Therefore, it is important that
the louvers are designed for minimum pressure drop. To achieve this
goal, the velocity through the louvers should be maintained at or
below 600 F.P.M., the louvers should have a minimum of 50% net
free area, and the air inlets should face the louvers.

The first step in checking a louvered type enclosure is to treat it as
a well enclosure and calculate the downward air velocity assuming that
all the air comes down from the top. If the downward air velocity is
equal to or less than 400 F.P.M., then the louvered enclosure will work
regardless of the size of the louvers.

UNIT

I _ ]

L LOUVERS (ALL FOUR SIDES)

LOUVERED WALL ENCLOSURE

Figure 21

If the downward air velocity into the enclosure is greater than 400
F.PM., then another formula must be used. This formula, proven by
years of field experience, assumes that ALL the air is drawn through
the louvers. The total air flow (CFM) for the unit is divided by the net
free louver area (ft2). The resultant air velocity must be BELOW 600
F.P.M. In addition to meeting this minimum louver velocity, the
installation must also meet the following requirements. The minimum
air inlet to louver dimension must be 3 feet and the minimum space
requirements, for maintenance, as shown on page 19, must also be
maintained.

—p—

Expansions to Existing Systems

Expansions to existing systems present the same concerns as
multiple unit installations. However, there are additional concerns that
must be evaluated when planning a cooling tower expansion. Since in an
expansion the new unit may not be identical to the existing one, it is
important to examine the heights of the new and the existing units.
Whenever possible, the tops of ALL of the units should be at the same
level to avoid recirculation from one unit to another. If the unit heights are
different, structural steel should be used to raise the air discharges of
both units at the same level, as shown in Figure 22, or the units should
be spaced further apart than normally recommended.

Adequate spacing between the air inlets of the new and existing units
must be provided. The air inlets for induced draft counterflow units are
located on all four sides which may be different than the existing units. If
this is the case, the guidelines for the minimum spacing between units
(Tables 1 & 2) should be increased to allow adequate airflow to all units.

Another important consideration in a system expansion is the piping
to both the existing and new units. For cooling towers piped in
parallel, the overflow levels of the new and existing units cold water
basins MUST be at the same elevation. This takes precedence over
the equal air discharge height requirement for induced draft units.
In some cases, fan cylinder extensions can be used so that the units
have approximately the same discharge heights. Equalizer lines must be
installed between adjacent units to balance the water levels of the basins
during operation.

For induced draft condensers and closed circuit coolers, the
discharge heights must be at the same elevation. Since each unit has it
own independent spray water recirculation system, maintaining the
overflow levels of the cold water basins is not necessary.

EXISTING
UNIT

AR ™
INLET

AIR
<« INLET

sl ]

EXPANSION TO AN EXISTING INSTALLATION

AIR - [
q
g

Figure 22

NOTE: For installations where the minimum recommended
distances cannot be maintained, contact your local representative
or EVAPCO’s Marketing Department at 410-756-2600 for unit
selection and layout.

Refer to Page 19 for additional information.

o
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—p—

Single Unit Installations

The best place to locate any cooling tower is on a roof by itself.
However, when this is not possible, correct layout guidelines must be
followed to provide a satisfactory installation.

The first item to consider is the position of the unit with respect to
other structures. The top of the cooling tower must be equal to or higher
than any adjacent walls, buildings or other structures. When the top of
the unit is lower than the surrounding structures (Figure 23), recirculation
can be a major problem. If the unit is on the windward side, as shown in
Figure 23, the discharge air will be forced against the building and then
spread in all directions, including downward, toward the air inlets.

INCORRECT
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INSTALLATION WITH TOP OF UNIT LOWER THAN TOP OF WALL

Figure 23

When the wind comes from the opposite direction, the resulting
negative pressure area created by the wind passing over the building
will cause the discharge air to be forced back into the inlets, as shown
in Figure 24. Even if neither of these conditions occurs, the presence of
much taller structures can potentially inhibit the dissipation of the hot
moist discharge air.

INCORRECT -

WIND
DIRECTION

ZZaSN -

|
|

AIR AIR
INLET INLET

|
|

I

WIND EFFECT WITH TOP OF UNIT LOWER THAN TOP OF WALL

Figure 24

The conditions shown in Figures 23 and 24 can be corrected by
elevating the unit on structural steel so that the top is higher than the
adjacent structures, as shown in Figure 25. Fan cowl extensions can
also be provided to elevate the fan discharge of the cooling tower to
the proper height.
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|

INSTALLATION ELEVATED SO TOP OF UNIT IS HIGHER THAN TOP OF WALL
Figure 25

An induced draft, crossflow design unit usually has air inlets located
on two sides of the unit. When it is located near a wall or other
structure that blocks fresh air from entering the unit, consideration must
be given to the clearance distance between the air inlets of the unit
and this blockage, as shown in Figure 26. In this type of layout, air will
be drawn in through the space between the unit and the wall or other
structure as well as down from above. Therefore, it is important to
provide adequate space in front of each air inlet to ensure proper air
flow and prevent air recirculation.
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INSTALLATION NEXT TO A WALL

Figure 26
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When a unit is located near a building or wall, the minimum
dimensions, Dy from the ends and D, from the sides, as presented in . o
Tables 3 and 4, must be maintained. Minimum dimension Dy must be Wi _wigr __wilEr
provided for piping, removal of access panels and for maintenance of
the mechanical equipment.The Dy dimension has been developed to

ensure that the unit is provided with adequate air flow. MULTIPLE UNITS PLACED SIDE-BY-SIDE
Figure 27
Table 3
CELL SIZE Minimum Dimension
WxLxH D PREFERRED METHOD
(ft) One Cell Two Cell | Three Cell | Four Cell INLET INLET INLET INLET
All Sizes 35 35 35 35 ' | ' I
Table 4
CELL SIZE Minimum Dimension
WxLxH Do
(ft) One Cell Two Cell Three Cell Four Cell Mini3r;1um
22x12x17 6.5 10.5 13 15
22x12x19 6.5 10.5 13 15
22x12x23 7 11 14 16 l l I
24x14x17 75 12 14.5 16.5 o ] s ]
24x14x19 75 12 145 16.5
24x14x23 8 135 155 17.5 MULTIPLE UNITS PLACED END-TO-END
Figure 28

NOTE: Consult the factory on the D, dimension for applications

with 5 or more cells.
ALTERNATE METHOD

AIR AIR AIR AIR
I|NLET iNLET iNLET iNLET
Sometimes other pieces of equipment such as pumps, filters, piping,
etc. are placed in front of the air inlets. These obstructions should not
be located any closer than the minimum dimensions shown in Table 4.
Closer placement can create imbalances in the air flow which can
adversely affect unit performance.
Multiple Unit and Large Installations | l ]
When more than one induced draft crossflow unit is installed at the R o R R
same location, the potential for recirculation becomes a greater MULTIPLE UNITS PLACED END-TO-END
concern. The following guidelines, however, will provide for satisfactory Figure 28a

and efficient operation.
For installations utilizing two cooling towers, with air inlets facing each

other, the units can be placed as shown in Figure 27. The minimum Table 5

distance between the units, D3, must be maintained to provide CELL SIZE Minimum Dimension

adequate airflow as well as space for piping and access for WxLxH Ds

maintenance. Table 5 gives the minimum recommended D3 dimension. (ft) One Cell Two Cell Three Cell Four Cell
However, a more efficient method of configuring multiple cell crossflow 20%12x17 13 1 % 0
cooling towers is shown in Figures 28 and 28a. The preferred method 20%12x19 13 21 % 30

is to place the crossflow units in groups of two with three feet of space 29x12x23 14 20 o8 3
between groups to allow easy access to each cell. For larger 24x14x17 15 o4 29 3
applications that have limited available space, multiple crossflow cells 24x14x19 15 o4 29 33
can be placed as shown in the alternate method of Figure 28a. It 24x14x23 16 07 31 %

should be noted that access to the center cells can only be
accomplished by passing through the outside cells. In addition,
removal of the fan motors from the center cells becomes much more Note: Consult the factory on the D3 dimension for applications
difficult when the cells are configured as shown in Figure 28a. with 5 or more cells.

o
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For multiple cooling tower installations that have 3, 4, or more units,
it is imperative that the unit layout be carefully examined during the
design of the system.

Very large multiple unit installations can create their own
environment. Under certain weather and atmospheric conditions, the
large quantities of discharge air will cause the wet bulb temperature in
the immediate area to be higher than the local design data. The
minimum dimensions shown in Tables 3, 4 & 5 should be increased
whenever possible in order to allow for an additional safety factor. The
amount of increase is dependent on the number of units, type of
installation, existing equipment and unit surroundings.

The surrounding area plays an important part in the design of a
large installation. Locating a large installation in a valley or between
buildings will increase the chances that the discharge air will
recirculate, thereby raising the entering wet bulb temperature. If it is
determined that the surrounding conditions could cause recirculation,
the units must be spaced properly and sized at the anticipated entering
wet bulb conditions.

Another important consideration when dealing with larger multiple
unit installations is prevailing winds. Although prevailing wind conditions
generally change with the season, the wind direction during the hottest
part of the year is of utmost importance. To minimize the potential for
recirculation, it is best to locate the units so that the prevailing wind is
oriented as shown in Figure 29.

Consult your local representative or EVAPCO’s Marketing
Department at 410-756-2600 for recommended layout guidelines
for very large multiple unit installations.

50°

AIR AIR AIR
INLET INLET INLET
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PREVAILING WIND
Figure 29

Special Enclosures

Occasionally, induced draft crossflow units are installed in an
enclosure. These installations require special consideration of the unit
layout to ensure trouble free operation. Typical installations consist of
units installed in solid wall or louvered enclosures or units that are
located in a well.

—p—

Solid Wall Enclosures or Wells

One typical enclosure is a unit installed in a well (Figure 30). When
considering a single unit adjacent to a solid wall enclosure or located in
a well, the minimum D4 dimension, as shown in Table 3 must be
maintained to allow room for servicing the unit. The unit should be
oriented so that the air flows uniformly to the two air inlets of the unit.
The air discharge of the unit must be level with or higher than the
surrounding walls.

In the well type enclosure, all the air must be brought down from
above and can be susceptible to recirculation. Field experience has
demonstrated that the downward velocity of the supply air into the well
must be kept BELOW 400 F.P.M. to avoid the effects of recirculation.

To calculate the downward velocity, the total air flow for the unit is
divided by the usable well area. The usable well area is as shown in
Figure 30.

For a new installation, the W dimension must be determined.
Calculating this dimension is somewhat of an iterative process. Also
note that the minimum W dimension will vary for each application. A
crossflow tower well layout will be acceptable once the minimum W
dimension is determined that ensures the downward velocity into the
well is 400 F.P.M. or less.
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USABLE WELL AREA

WELL INSTALLATION
Figure 30
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