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HE ORIGINAL Series I AIR BLENDER®
mixing device was developed in 1962 to provide a means of
providing a pre-manufactured produet to help eliminate the
nuizance tripping of Freeze stats and the inevitable frozen
coil. Many of these units sold in the early 60°s are still on the
job providing the needed frozen coil protection. With every
cold morning startup the AIR BLENDER® mixer is there
doing its duty. The Series Il mixer was a minor redesign of
the original ATR BLENDER® unit.

The Series [II AR BLENDER" static mixer was
developed in 1984 after a renewed research and development
program to introduce a new static mixer. About this same
time a controls revolution started in the HVAC industry
known as DDC. This new system of control required much
higher precision of sensor reading and required the ATR
BLENDER® deviee to provide a higher level of mixing to
enhance the control system operation,

Shortly after the Series Il unit was introduced a line of
mixing systems were introduced to provide case of
application for the HVAC industry. The Blender Box®
mixing box provided the first complete mixing system
incorporating a damper section with the AIR BLENDER®
device. Next, a Blender Section™ flanged mixing housing
around an ATR BLENDER® mixing device was developed.
Both products were designed to fit up to standard air
handler equipment.

Soon thereafter The Blendercone™ fan diffuser was
introduced to mix and diffuse air flow at the fan discharge
before blowing through filters and coils.
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OW IN RESPONSE to the need for
greater mixing and with the increased interest in good mixing

for indoor air quality Blender Products announees the Series
SERIES IV IV AIR BLENDER? static mixing device. The Series IV
static mixing device is designed to meet the needs of today’s
HVAC mixing systems.

The Series IV has been redesigned to incorporate
geometrie, dynamic, and kinematic scaling, the same factors
which govern the di:nigtl of fans. E}f ||.-=irlg proper ai{rul'lng a
designer can be assured that the performance of a smaller
mixer is consistent with ihe full range of mixer sizes, No
other static mixer manufactured in the HVAC industry can
say this today.

The new model is also symmetrical in shape to provide the
same performance for either orientation and to facilitate
layout and installation. A new center was designed to provide
=% ) greater strength and three methods of mounting the mixers
\X\ - = /// are available.

N " /] However, the greatest features of the Series IV are not in
ing 'i":f;:"';m /,.'// / the new design but in the application and performance

characteristics,
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A new selection procedure ensures that the mixer selected
%ﬁﬁ, ‘“'""V / is the right unit for the job by accurately predicting the
' mixing effectiveness and pressure drop. Furthermore, when
\..h f/ / using the Mixing Effectiveness Design Guide the required

mixing effectiveness can be determined to eliminate nuisance
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[reeze stat trips, prevent possible frozen coils, reduce sensor
error, and to enhance the mixing of outdoor air with the
supply air stream to help meet IAD) requirements.

The performance of the new improved AIR BLENDER®™
Statie mixing deviee provides by about 25% better mixing in
maost applications. This new level of performance allows more
0 10 20 30 4 50 6 70 80 90 100 Mlexibility to reduce the mixing distance required

QOutside Air Percentage downsiream or to provide greater mixing at the same
distance as before.
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Tue Neeo For Mixine

Stratification in an air handling unit is the result of the
momentum inherent in a stream of moving air. This
stratification is apparvent when two air streams of different
temperatures are introdoced into the same duet or plenum
and the temperature across the duet or plenum varies, This
situation oceurs many times in the tvpical HVAC air handling
system. The common places where this occurs is in the air

handling unit mixing box and alter Tace and I‘!\'Ilil.‘i.‘i ol unils.

TeMPERATURE CONCERNS

During the winter months, stratification resulls in a
variety of problems. The most widely recognized problems
are frozen coils and low temperature limit controller
iMreezestat) trips. In many cases, air handling units are
unable to operate when the outside aie temperature falls
below 25°-30° F. Unfortunately, the solution to this problem
has olten been to elose ontside aiv dampers, Other problems
associaled with winter stratilication are poor mixed air
temperature control, and excessive energy use due to heating
and cooling the mixed air,

Steatification has traditionally been thought to be limited 1o
winter time, but it does exist during summer months as well,
although the elfects are different. During the winter months,
stratification can result in damage to the system (frozen coils),
inability to operate (nuisanee Freezestat trips), and inefTicient
system operation (control sensor ervor). During the summer
months, the effects of stratification are usually poor mixed air

Il‘.ﬂ1[ll‘.l'},l!lll'l‘. l'!ﬂ!lll'ﬂl HIIII illl‘.l’l‘.ﬂ.‘il‘[i l'.T]E‘.TR}' sage,

Inooor Air Quauity CoNcERNS

The importance of stratification has also increased as a
vesull of the new concerns over Indoor Adr Quality, TAQ
standards such as ASHRAE Standard 62 require more
outside air than previously required in systems, As the
amount of cutside air is inereased, the amount of mixing
which must take place between the two air streams increases.
In systems with inadeguate mixing, systems may be unable 1o
operate during the winter months due to lreezestat trips. In
other svstems, the control systems may be unable to properly
control the amount of outside aic or the cooling or heating
vequired to maintain comfort in the building,

Perhaps the higgest effect stratification has upon the

svstem is the resulting uneertainty of how well the outside air

is distributed throughout the building, Without good mixing
of the recirenlated and outside aie 1 is difficalt to ensure
that all areas of a building ave receiving the correct amount
of outside air and it may be necessary 1o bring in additi
outside air to meet the required minimum ventilation rates
dictated by ASHEAE 62-89,

omal

Masking THE ProBLEMS VERSuS TREATING THE CAUSE
Many solutions have been proposed for the stratilication
found in HVAC systems. For winter stratification, many people
decide to use some type of antilreeze solution o prevent frozen
coils, While this solution does prevent Trozen coils, it does nol
address the question of control inaceuracy, coil efficiency, or
outside air distribution throughout the veturn air stream. Other
people have used very small dampers and high veloeity jets 1o
mix the air streams. This solution may provide mixing, but
there is no way to predict how much mixing will be achieved
anl the

nall dampers may not provide the correct control Tor
the system or may increase the pressure drop of the mixing box
to unacceptable levels, Other people suggest the vse of ballles 1o
help mix, This method may provide mixing, but there is no way
to know how much mixing will be achieved or the pressure
requirements of the arvangement. In addition, the rapid changes
in velocity will vesult in uneven velocity profiles and will affect
the performance of any components located downstream of the
hallle plalr..r\. thr.gtutly, heat FECOVETY has been [}HI[IHRI‘.I‘I H5 8
solution to stratilication. Like the other methods, this solution
can help prevent frozen coils, but it does not address such issues
as oulside air distribution. The chart below summarizes the
various approaches to solving stratification problems and their
affect on several dilTerent aspects of steatification.

The SERIES IV AIR BLENDERY static air mixer and
its related mixing systems address all of the areas allected by
stratification and mixing. The mixing provided by the static
mixer helps eliminate the freese potential and contraol
inaceuracies created by stratification and will help insure
that the outside air is thoroughly distributed thronghout the
supply air stream. When installed correetly, the veloeity
profile downstream of the mixer will have a minimal effect
upon the components located downstream ol the mixer, and
the pressure drop will be a known, predictable amount. Best
of all, the AIR BLENDER™ static mixer can be ineluded in
the original equipment design, eliminating costly

maodilications and complaints alter svstem startup.

Sensor ERROR
METHOD FREEZE AND VELoCITY PRESSURE MixinG DamPER
PROTECTION ComTROL PROFILE Drop EFFECTIVENESS ComTROL
Accuracy

Glycol Known Mo Effect Mo Effect Mo Effect No Effect No Effect
Baffles Unknown Unknown Unknown Unknown Unknown Unknown
Dampers Unknown Unknown Unknown Unknown Unknown Unknown
Heat Recovery Known Known Mo Effect Known Mo Effect Mo Effect
Averaging Mo Effect Known Mo Effect Mo Effect Mo Effect Unknown

Bulb T-Stat
_SEESW_— Kn.nwn Known Known Known Known Mo Effect
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Without Series IV AIR BLENDER® static air mixer:

Control dampers must
be selected for mixing, not for T
proper control of airstreams /J/ Poor velocity distribution

- across filter bank and coil

\ N Cooling coil freezeups
o e 1
( S gl — ) and repeated Freeze-Stat trips
| '- H\H‘M {;’f ,ﬁfﬂ
\ I'|."|r- K‘R\-\.H > /&!( /RHH
U | Ry [ Tn e
Poor control S |y |, hs /\'L
: T T O | (o
due to large mixed ~ T L “él
air temperature error <) ) . &f
- \"'\« lE-‘:'h
Excessive energy required / o
to heat mixed air stream to x . Unknown distribution of
protect cooling coil

“Qutside Air within supply ducts
requires increased outside air

Control dampers may be Geometrically similar Series IV Air Blender
selected for proper control static mixers provide

not for mixing consistant performance across the
full line of mixer sizes

Improved velocity distribution
_— across filter bank and coil

~ Cooling coil freezeups and
— repeated Freeze-Stat trips eliminated

Improved control due
to reduced mixed air ~
temperature error

i

~_ Known distribution of
“Outside Air within
supply duct

Heat required to protect coil
reduced or eliminated

l HE SERIES IV AIR BLENDER® static air mixer applied using the new selection procedure also
provides the designer and building owner with the following features and benefits,

= Each model is carefully scaled to provide consistent performance across the full line of mixer sizes

® Square symmetrical shape and new mounting methods make layout and installation easier

* The new improved selection procedure ensures you that the AIR BLENDER® model selected is the right unit for the
job by accurately predicting the mixing effectiveness and pressure drop based on the mixer-to-plenum area ratio and
plenum approach veloeity.

* The Mixing Effectiveness Design Guide can be used to determine the mixing effectiveness required to eliminate nuisanee

freeze stat trips and frozen coils, reduce sensor error, and to enhanece the mixing of outdoor air into the supply air
stream to help meet LA} requirements.
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Mixing EFFECTIVENESS

The performance of mixing deviees such as mixing boxes
and statie air mixers is rated uging the concept of mixing
elfectiveness, This rating svstem, which was first developed
by the National Bureaus of Standards (now the NIST),
compares the spread of a temperatures downstream of a
mixing deviee to the spread of tlemperatures upstream of a
mixing device in order to provide a convenient method for
determining the amount of mixing performed by a mixing
device. The mixing effectiveness of a mixing box and a statie
mixer may be determined using the following equation:

- Rangeﬂmmuﬂm

Bangemﬂmm
WHERE — Rangep,nmeam = lemperature Range
downstream of mixing deviee

Rangey, o, = Temperature Range upstream of
mixing device

E=1

The mixing effectiveness for the AIR BLENDER™ static
air mixer has been determined from a large number of tests,
both in actual installations and in the laboratory. The stated
values for mixing effectiveness have been determined using a
fully stratified air handling unit in order to prevent
overestimating the performance of the static mixer. Figures
1 & 2 show typical temperature patterns for the system used
to determine the performance of the ATR BLENDER™ static
mixer. These figures clearly indicate that the mixing in the
svstem is solely due to the static mixer and not to the mixing

box. Because the mixing box provides negligible mixing, the
mixing effectiveness of the static mixer may be caleulated
using the following equation:

b 03.2°F Iyt 70 F tpa — toas: 26.8°F
TeldA: 53% s 30.7°F Egar: 0%
TeRA A4T% Range: 25.3°F

Figure 2 — With Series IV AIR BLENDER™ static air mixer.

[

tira = toa: 26.8°F

Tis? 6312°F IMax:
%0A: 53% i 537.5°F Egar: 609%
%RA: 47% Range: 10.8°F

DisTANCE

The amount of mixing provided by a static mixer is largely
determined by how mueh distance is downstream ol the statie
mixer and the amount of outside air being introduced into
the system. By changing the amount of distance between the
static mixer and the nearest downstream component, the
amount of mixing can be altered to [t the mixing
requirements of any system. Chart 1 shows the mixing
elfectiveness for several dilferent downstream distances,

Many designers choose to use a downstream distance equal 1o
the “X" dimension of the selected static mixer. This distanee
provides sufficient mixing in many applications. However, the
mixing provided by the static mixer should be cheeked using the
information contained in booklet Mixing Effectiveness Design
Cuide in order to insure that the mixing syvstem provides the
required level of mixing for each particular system.

Chart 1 — Mixing Effectiveness vs.

Dutside Air Ratio and Downstream Distance

1.00

(=]
o
(=1

Mixing Effectiveness
3 2

0.60

0.50

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.0 0.80 1.00
Outdoor Air Ratio
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Pressure Drop

The pressure drop across a static mixer is a function of the velocity of the air upstream of the mixer
and the ratio of the area of the mixer to the area of the plenum or duet in which it is mounted. This ratio,
the Mixer Arvea Ratio ([§), is determined vsing the Tollowing equation:

B= Areay g,
- Area;l‘hnum

This ratio should be used with the caleulated approach veloeity and Chart 2 in order to determine the
pressure drop across a static mixer when it is installed in a system. Table 1 presents the recommended
values of [ Tor applications which require short distance, low pressure drop, or the hest combination of
distance and pressure drop.

For VAV svstems, the pressure drop should be determined for the full flow condition. The turndown
ratio for the system should be caleulated and located on Chart 2. The operating point at the full flow
condition should lie above the correet turndown line in Chart 2 in order to insure that the velocity
through the mixers is at least 400 FPM at the minimum supply flow rate.

Tablet = Hecommended AtealRatios Chart 3 — Pressure Loss Coefficient Ifnr Series IV AIR BLENDER®
static mixer for plenum/duct velocities

PRIMARY CONSTRAINT HE"'H::’;"&?}ME“
Shortest Distance 0.36 Area Rario () Loss CoerrICIENT |Cypues)

Best Selection 0.43 0.3 28.1
Lowest AP 0.50 0.4 13.7

0.5 1.6

0.6 4.7

0.7 31

0.8 22

APpiver = Cfixer X Pret
(P = Duet veloeity pressure)

Chart 2 — Pressure Drop for Plenum Velocity, Full Flow (m/s)

Series IV AIR BLENDER * static mixer mounted 1.00
B 7T B 8 2 a 4

in air handling unit

1.00 L 11 1 -

Nores:
1. Becommended Arvea Ratios:
Shortest Distance: (1L.36
Best Selection: 0,43
Lowest Pressure Loss: 0,50
2, Operating point should lie above the
turndown ratio line for the system.
3. Area ratios below 0,35 should not be

M WA S A

100

o)

AN

s,

used unless absolutely necessary.

4. The urndown ratio (¥ is the
minimum How rate divided by the
maximum How rate of the system. For

w |
I N

Pressure Drop (Pa)

Pressure Drop (in w.g.)
=)
=)

/X\

constant volume systems, the
turndown ratio s 100,

= SUPPYisinimum
Supplyssaimum

0.01

100 "7 " Yooo
Plenum Velocity, Full Flow (FPM)
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Series IV AIR BLENDER®™ static air mixer Product Data Sheet

STANDARD MOUNT N PaNeL MounT
I-P Units S Units
A D E AREA WEe A D E AREA WEIGHT
MoDEL |y ches | Inches | Inches | Sq. Ft. Lbs. | MODEL | paitimeters | Millimeters | Millimeters | Sq. M.

8 8 1.94 15 0.4 > 8 203 49 38 0.04 0.8
9 g9 2.30 15 0.5 2 9 229 58 38 0.05 0.9
10 10 2.30 15 0.6 2 10 254 58 38 0.06 1.0
1 11 2.48 1.5 0.7 3 11 279 63 38 0.07 1.4
12 12 2.48 1.5 0.8 a 12 305 63 38 0.08 1.5
13 13 2.88 2 1.0 4 13 330 73 51 0.09 1.8
14 14 2.88 2 11 4 14 356 73 51 0.10 1.8
15 15 3.38 2 1.3 B 15 381 86 51 0.12 27
16 16 3.38 2 15 7 16 406 86 51 0.14 3.2
18 18 3.94 2 1.9 8 18 457 100 51 0.18 36
20 20 3.94 2 2.3 g 20 508 100 51 0.21 4.1
22 22 4.81 2 2.8 11 22 559 122 51 0.26 5.0
24 24 4.81 2 3.3 12 24 610 122 51 0.31 5.4
26 26 5.56 2 3.9 15 26 660 141 51 0.36 6.8
28 28 5.56 2 45 16 28 711 141 51 0.42 7.3
30 30 5.56 2 5.2 18 30 762 141 51 0.48 8.2
32 32 6.56 i 5.9 22 32 813 167 51 0.55 10.0
34 34 6.56 2 6.7 23 34 864 167 51 0.62 10.4
36 36 6.56 e 75 25 a6 914 167 51 0.67 11.3
38 38 6.56 2 8.3 30 38 965 167 51 0.77 13.6
40 40 8.00 2 9.2 32 40 1016 203 51 0.85 14.5
42 42 8.00 2 10.14 34 42 1067 203 51 0.94 15.4
44 44 8.00 b S 36 44 1118 203 51 1.03 16.3
46 46 8.00 ) 12.14 38 46 1168 203 51 113 17.2
48 48 8.00 2 13.25 40 48 1219 203 51 1.23 18.1
52 52 9.31 25 15.6 61 52 1321 236 64 1.45 27.7
56 56 10.39 25 18.0 73 56 1422 264 64 167 33.1
60 &0 10.75 2.5 20.7 81 60 1524 273 64 1.92 36.7
66 66 11.65 2.5 25.1 97 66 1676 296 64 233 44.0
72 72 12.55 2.5 29,8 114 72 1829 319 64 2.77 51.7
78 78 13.63 25 35.0 134 78 1981 346 64 3.25 60.8
84 84 14.89 2.5 40.6 157 84 2134 378 64 3.77 71.2
90 90 15.79 25 466 184 a0 2286 401 64 433 83.5
96 96 16.88 4 53.0 252 96 2438 429 102 4,92 114.3
102 102 17.75 4 59.9 262 102 2591 451 102 5.56 118.8
108 108 19.00 4 67.1 324 108 2743 483 102 6.23 147.0
114 114 2013 4 74.8 360 114 2806 511 102 6.95 163.3
120 120 21.00 4 82.8 391 120 3048 533 102 7.69 177.4
132 132 22 81 4 100.2 477 132 3353 579 102 9.31 216.4
144 144 2513 4 119.3 569 144 3658 638 102 11.08 258 1
156 156 26.94 4 140.0 660 156 3962 684 102 13.01 299 .4
168 168 28.75 4 162.4 766 168 4267 730 102 15.09 347.5

Notes:

1. Mixers may be supplied with either standard. flange or panel mounting systems,
2. Standard construction of modelz 96-168 is split into 2 pieees,
4. Standard construction is 5052-H34 aluminum. Other materials available, Consult loeal representative for other materials.
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Apprication Nores
In order to properly select and properly apply an ATR

BLENDER® static mixer in an air handling unit, several

factors need 1o be considered:

L. The quantity of mixers to use depends on how the return
and outside air streams enter the static mixer, The safest
way Lo use a slatic mixer is to use a single mixer, However,
il relatively equal amounts of hoth air streams enters each
mixer, multiple mixers may be used. This condition is
gemerally satishied if both air inletz are the same width and
extend the full width of the air handling unit. Any time
multiple mixers are used, they should be arranged in a
single line, not as an arrav.

(Nate: There are a few exceptions to this rule. Contact
Sfactary or representative if you have questions about the
use of multiple mixers.)

2. The size of mixer to use depends on the quantity of mixers
to he used and the size of the plenum or duct in which the
mixer is to be mounted. Onee the applicability of using
multiple mixers has been determined, the Quick Selection
chart on the next two pages may be used to select the
correct sige and quantity of mixer to use, If desired, the
madels shown in this table may be changed 10 achieve a
better selection. I the models are changed, the new area
ratio, required distances and pressure drop should he
determined. IFa plenum size is not listed on the Quick

Selection chart, the recommended area ratios in Table 1
on page 7 should be used to determine the mixer area
required.

3. The distance required upstream of the mixer depends

upon the mixer(s) selected and the size of the plenum in
which the mixer is to be mounted. The distance required
upstream of a mixer is based on how much the air streams
have to contract in the process of entering the static mixer,
This entrance angle should be kept in the range of
90°—120° to avoid creating excessive pressure drop
(Application Detail 1 on page 12),

4. The distance downstream of the mixer depends on the
amount of mixing desired. The Quick Selection ehart
assumes a downstream distance equal to the “A” dimension
of the mixer, If more mixing is required, the downstream
distance should be increased. If necessary, this
downstream distance may be shortened, but it should
never be less than 0.75 times the *A™ dimension of the
mixer. Chart 1 on page 6 may be uzed o determine the
relationship between downstream distance and mixing
effectiveness, The Mixing Effectiveness Design Guide
(MEDG 30} should he consulted to determine the amount
of mixing required for cach system,

Following the procedure outlined above will help insure
that the mixers selected will provide the correct amount of

mixing withoul an exeessive pressure drop.

How Many Mixers?

|

Determining the Proper Quantity and Layout of Mixers to Use Based on Air Stream Entrance Conditions.

The use of multiple mixers depends upon the pattern of stratification which is present in the system, Tn order for
multiple mixers to be used. it is necessary for portions of both the hot and cold air sireams to pass through cach mixer.
Ideally, the relative amounts of hot and cold air passing through each mixer will be equal. If these relative amounts vary
through each mixer, there will be a different mixed air temperature downstream of each mixer, resulting in a higher level
of stratification. The figure below shows the proper use of multiple air mixers in a system.

— The pattern of
stratilication is largely

dependent upon the inlet

| £ arrangement of the air

Incorrect
|
\I
Correct

J
/|

= streams. The ligure below
\ ' shows typical stratification

! patterns developed by

unit. Recommended inlel arrangement. )

MNOTES:

vanes should be used to insure even Mow across the inlet.

commaon inlet

o arrangements,
o -7 ¢ - - -

-, .L'“x, @7 dhs Y rl“jl ::E“}:-; ~
5 R A T A A
2 =y X < T < B <Y
Single or Multiple mixers may be used. Use Single Mixer Single or Multiple mixers may be used,
(Mixers must be in horizontal line and {This inlet condition (Multiple mixers must be in vertical line
damper blades should extend Tull widih of Not Hecommended. ) and damper blades should extend full

height of unit, Usually vesults in higher
pressure dreop and longer distaneces. )

L. Any time a minimum outside air damper is used with multiple mixers, it should extend the full width of the mixers being used.
2. Any time multiple statie mixers are used, care should be taken to insure that the flow rate is uniformly distribated in each inlet. For
example, il a duet approaches the mixing box the side and an elbow i used to introduee the air into the top of the unit, turning
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Application Detail 1
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The distance upstream of a static mixer should be great
enough that the angle at which the air stream must
contract is between 90°=120% 1f the contraction angle is
greater than 120°, the pressure drop of the mixer will be
greater than shown in the catalog. In addition, the
pressure drop of any component located immediately
upstream of the mixer will increase and the efficiency of
that component will decrease.

The distance downstream of a mixer is usually governed
by the required mixing, However, the downstream
distance should be large enough so that the discharge
angle is between 60°-907 1f the discharge angle is more
than 907, the velocity profile across the component

located immediately downstream of the mixer will be
affected. Typically, this results in decreased performanee
and inereased pressure drop for the downstream
component. (n = aumber of mixers)

Dy = the greater of
wP!'fnum - f!’l A AJ

Sioe View 4 D“I: or 3
Dds —= HPJ'EHHH‘I - A
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Application Detail 2
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The use of a single AIR BLENDER™ statie mixer is the
safest way to apply a static mixer and provides the
system designer with an almost unlimited variety of inlet
arrangements,

If the required upstream and downstream distances are
too great with a single mixer, the use of multiple mixers
may be considered. However, if multiple mixers are
used, it is necessary that the same relative amounts of
outside and return air pass through each mixer. In most
cases, this means that the air inlets and control damper
blades should extend the full width of the air handling
unit.

If there is a question whether or not the use of multiple
mixers is advisable, please contact the factory or your
local sales representative.
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Application Detail 3

The use of multiple static mixers can provide a
substantial savings in mixing distanee and pressure
drop. However, when using multiple static mixers, the
inlet arrangement of the two air streams is eritical.
There must be the same relative amounts of outside and
veturn air passing through each mixer in order for the
system o work correctly. Il this condition is not true,
the mixers may not reduce the stratification. This
condition is generally satisfied when both the return and
outside air inlets and control damper blades extend the
Tull width of the air handling unir.

If there is an elbow located just before the inlet and the
ducts enters from the side of the unit, turning vanes
should be used to insure that the air is evenly
distributed across the entire inlet,

I hoth inlets and damper blades extend the full height
of the unit, it may be possible to stack the static mixers
in a vertical line. As previously mentioned, all mixers
must have the same relative amounts ol air passing
through them to be effective.

Application Detail 4

The desire to save space may lead o the decision to use
an array of mixers rather than a single line. This
practice is rarely acceptable due 1o the uneven amount
ol return and ouwtside air which pass through cach mixer,
Please contact factory before designing a system using
an array of static mixers.

blender products, inc. * page 13




Application Detail 5

The performance of multiple statie mixers depends upon
how the air enters the aie handling unit,

BEST ARRANGEMENT
Full Width Min. OA

Damper: Multiple Mixers
The safest arvangement for the minimum outside air damper

is to extend the damper the Tull width of the unit, 11 a partial
width min, OA damper is used, it should be centered and a
maximum of two mixers should be used. 17 the min, OA

damper is not centered, a single static mixer should be used.
O.K. ARRANGEMENT

Centered, Partial Width
Min. OA Damper,
Max. of 2 Mixers

The best arrangement Tor control dampers is Tor the damper
blades to extend the full width of the unit. This arrangement
allows a horizontal line of multiple mixers to be used. 17
necessary, the damper may extend the full height of the unit.
This arrangement allows a vertical line of multiple mixers 1o
be used. But in many cases, this results in longer mixing

distances and higher pressure drops.
PooR ARRANGEMENT

OMTset, Partial Width
Min. OA Damper
Use Single Mixer

In general, the use of a side inlet should be avoided unless a
specially designed mixing box is used.

Sample Selection Using Quick Selection Chart

Series IV AIR BLENDER® static mixers are to be installed in an air handling unit with inside dimensions of 90" wide and
56" high. The system is to use a standard mixing hox with inlets which extend the full width of the air handling unit, The
plenum velocity will be 450 FPM. What mixers should be used and how much distance and pressure drop is required Tor these
mixers?

SoLution:
Since the inlets extend the full width of the unit, we may use multiple mixers. The Quick Selection chart suggests the
following mixers: Wp = 90

33.75 v LABAS ... 14448 ....... 0.22
16875 ... 2AB34 ............ Bf34 ... 0.22
JAB2S ... 9028 ... 021
4 AB22 ......... 11722 ...... 0.35

Hp =54

If pressure drop is more important than distance, two AB34 mixers may be used with 8" upstream
and 34" downstream. The pressure deop for this selection will be:
45

0 .
APppier = 0.22( 500 Y=

0.18 in. w.g.

If pressure drop is not as important as distance, four AB22 mixers may be used with 117 upstream
and 22" downstream of the mixers. The plenum velocity is approximately 450 FP'M, so the
pressure drop will be:

APpier = n.aszﬂ ) =0.28 in. w.g.
500
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ocedure without Using Quick Selection Chart

A 120" x 1207 air handling unit is to have ATR BLENDER static mixers installed after the mixing hox. The system is to have
a maximum flow rate of 50000 CFM and a minimum flow rate of 30000 CFM. What mixers should be used in this system?

SoLution:

The first step is to determing the area of the plenum. In this case, it is 120" x 120”144 = 100 fi*. The plenum velocity at
maximum flow is 500 FP'M and 300 FPM at minimum flow. The next step is to select an area ratio from Table 1 on page 7. For
most applications, an area ratio of 0,43 will provide the best selection. Caleulate the mixer area required to achieve the desired

area ratio:

-'ﬁ"r':aMim = .B X Areal‘h:nunl
= .43 x 100 = 43ft’

Use the Produet data sheet on page 8 to seleet the possible mixers based on area.

QuANTITY MopEL AREA ActuaL 3 WioTth Heigar
1 ABB4 40.6 0.41 84.0" 84.0"
2 ABEBO 414 0.41 120.0° B0.0"
3 AB4B 39.9 0.39 144.0"% 48.0"
4 AB4D 216 0.28** 120,07 40.07

Note: *Selection too wide to fit within unit.*™Area ratio below recommended minimum of 0,35,

From this chart, the best selection will be two AB6O static mixers. If distanee is at a premiom, the next smaller size mixer
(two ABS6) may be used instead. The upstream distance and pressure drop will increase with the use of these smaller mixers.

The distance upstream of the mixer needs to be great enough to keep the contraction angle between 901207 (see application
detail 1 on page 12). The difference in the horizontal and vertical directions:

AWidth=120-(60x 2)=0 AHeight = 120-60 = 60

The upstream distance can be determined from the larger of the AHeight and AWidth using the following equation:

AHeight _ 60 _

Dy = 3 3

The downstream distance is 607, The total distance required Tor mixing is: 20"+60"=80"
The trndown ratio (%) for the system is

30000
¥=— =060
30000
Plenum Velocity, Full Flow (m/s)
4 TN 1"““ F] 1 . 4
1 nn 'l a4 a8 I Il o
Plotting the actual area ratio and the maximum plenum i — — BT
velocity on pressure drop chart 2, page 7 vields a pressure - —— - /’
drop of approximately 0.21" w.g. at the maximum flow and ‘ ! /! . Pl / /=, 100
0.08" w.g. at the minimum flow rate. Since the plotted point 3 3 {“ 7 -—/ /‘f E
lies above the 0,60 turndown line, the selection will provide z ; o — // LA T
- , . onerali . = o « 2
mixing throughout the operating range of the system. = vﬁl} I A - v _—
% u.1n:—: - 1. g
7 - - 1 5
= o - "." wl
@ 5 ki (7 4 ]
g ' o ! \1 - 10 &
1 - Y Nl
=1 e -
, I ¥
0.01 T T L \ T J
100 : PR T Yane

Plenum Velocity, Full Flow (FPM)
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Static Air Mixer Specifications

The air mixer will be a Series IV Air Blender™ mixing The pressure deop of mixers shall inelude mixer arvea ratio
deviee. The air mixer or mixers shall be constructed of so that the “orifice effect™ is included. If not geometrically
a minimum 080" thick aluminum. Mixer shall be welded similar, then each different size must be tested for mixing
construction with a mechanically fastened center, The mixing performance and pressure dreop. Detailed documentation
deviee shall impart a counter rotational mixing of entering of performance testing shall be made available
air streams. Each mixer model shall be geometrically scaled
to ensure proper performance across the full range of sizes. Air Handling Unit mixing cquipment shall have a Range
Mixers that do not use counter rotational mixing or are not Mixing Effeetiveness as shown in the AU schedule when the
geometrically scaled are not acceprable. system is operating under the conditions in the AHU schedule.
The performance of the mixing equipment shall be stated Acceptable Manufactures and Products: Blender Produoets,
in terms of Range Mixing Effectiveness. Mixing Effectiveness Ine., Series IV Air Blender” static mixer or approved equal
caleulated using the standard deviation is not acceptable, prior to bidding.

Mixing equipment shall be geometrically similar for all sizes.

Static Air Mixer ScHEDULE

Uwir 1.0, SysTEM RirFLow e Puesum PueEnum DisTance DusTamce MuooeL Oursioe AiR Muang
ServeD CFM PRESSURE Wioth Heigut Urstream | DownsTREAM | Numeer PercENTAGE | EFFECTIVENESS
Dror IN. IN. 0oF Mixer oF Mixer Requiren
(IN. WG) 1]} IN.

Blender Products, Inc.

Engineered Air Mixing Systems and Equipment

5010 Cook Street = Denver, Colorado 80216
Phone: 303.295.6111 = Fax: 303.296.1520
Toll-free: 800-523-5705
E-mail: INFO @ airblender.com
Internet: www.airblender.com



