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INTRODUCTION TO DUCT DIAGNOS

* Terminology
- Learn the key words and what they mean

* Residential Duct System Classifications

- Understand what an Extended Plenum System, Radial System, Metal,
Ductboard, Flex System, . . . is

 Dampers, Boots, Grills, Wye’s, Takeoff’s, . . .
- Learn the components that make up a duct system

* The Duct Calculator(s)

- Learn the Basics of

- Correct use and application
- What it can tell you
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INTRODUCTION TO DUCT DIAGNO

 Equivalent Lengths
- Affect on Blower (Air Mover) Selection
- Learn about the pressure drops of Fittings / Takeoffs /. . .
- Adjustment Equations to Customize your Design to the Decimal Point!

« Blower Static and Available Static Pressure

- Learn the Effect on Duct Size
- The influence and effect of Accessories
- Why Selection and Data Interpretation Affects Cost and Customer Satisfaction




IF ITS AN EXISTING SYSTEM, OUR_@.

Will Be Able to Recognize
“Pinch and Problem Points” in the Duct System
Needing Corrections!

These Pinch and Problem Points restrict airflow

and create excessive pressure drops and noise that

reduce delivered airflow




>
COMFORT "‘z 2 r‘

Just the Right Amount of Properly Conditioned Air
Delivered In the Correct Volume (CFM)
Properly Distributed and Mixed throughout the Room!
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COMFORT :2 F‘

Just the Right Amount of Properly Conditioned Air

(Load Calculation) (equipment and accessory selection)
Delivered In the Correct Volume (CFM)
(duct design) (balanced)

Properly Distributed and  Mixed throughout the Room!

(diffuser, register & grill selection) (placement)

“COMFORT” requires a lot more than “Temperature Control”
& Comfort requires Design, Installation & Equipment Integration



DUCT SYSTEM CLASSlFlCAﬂoEz’F .

Many Ways to Classify a Duct System

« Materials Galvanized or Stainless Steel, Fiberglass Board and Round, PVC
(code issues), Flexible Wire Helix (Flex)

« Geometry Trunk and Branch, Radial, Perimeter

« Supply and Return System Ceiling, Floor, Sidewall (high or low), Perimeter
(blanket outside walls)

« Location Attic, Basement, Crawl Space, Under the Slab, Dropped or Furred In

Ceilings




RADIAL SYSTEMS

Easy to install

Central Supply plenum feeding branch ducts

Ground slab, Crawl Space & Attic

Metal or Flex Duct




PERIMETER LOOP svsﬁ% .

Cold climate
Ground Slab
Good Heating Comfort
Difficult to design
High heat losses
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EXTENDED PLENUM

Very common residential system

Trunk serves as elongated plenum

Branch duct deliver air to each room

A long plenum degrades the air
flow through the branches that
are close to the blower

Easy to install
Easy to fabricate
Simple & common fittings

Runouts closest to blower are
hardest to get air into




REDUCING PLENUI@U |

A trunk reducer improves the
air flow through branch ducts

el are closest o e Liowar Improves performance of Extended Plenum
Branch ducts deliver air to each room

Easy to fabricate

Easy to install
Simple & common fittings

Trunk reduction helps turn air
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REDUCING TRUNK

Improves performance of Reducing Plenum
Branch ducts deliver air to each room
Most labor to fabricate and install
Trunk 1s reduced after every take-off

Trunk reduction helps turn air

High Design Complexity
Very Best Type of Duct System but Most Expensive




PRIMARY-SECONDARY I'ﬂUﬁ .

B “T” at end of duct acts as a reducer
L Branch ducts deliver air to each
U U — room
Supply Tee performs .
| | Resame, Can be compared to “Reducing
ﬂ ﬂ — | Plenum or Trunk System”
— Greater Design Complexity
D— I=1
Return
[T




Central Supply plenum feeding
branch ducts

High versatility & movability
Easy to install
Crawl Space & Attic
Central location

Inexpensive
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Coils & loops create high pressure drops

Easy to kink (high P.D.)
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typical
of eight

Junction boxes
see group 11




Humidifiers
Fan Powered

and Bypass

Cased Coil Whole House Air Cleaner

M

UV Lights

Media Air Cleaner

~a
(CE ERV/HRV Dehumidifer




A
EL- EQUIVALENT LENGTH jz .

What does it mean? Duct runs consist of straight lengths and fittings. Pressure
losses occur in both.

Normally, the pressure loss in fittings is greater than the pressure loss in a
straight length of ductwork.

EL or Equivalent Length is a convenient method to try to express and equate
the fitting loss to an equal or equivalent loss in a straight run of duct.

In short, a fitting having an equivalent length(EL) of 22 feet. This fitting would
produce the same pressure drop as it would a straight run of duct 22 feet long.




A
RULES OF THUMB FOR STATIC PR%E.

What have we been told we should set our duct calculators too?

Supply Retu rn But where did these

numbers come from?

0.10” 0.08”
0.08” 0.05”




1940 AND 50'S DUCT DESIGN

In the early days of home central systems, heating only systems dominated the market.

The typical house in the north was either a single- or two-story structure with a basement. The
house footprint was 20 or 25 ft by 40 to 50 ft. The furnace was usually centrally located in the
basement and the main trunk for the ductwork ran down the center of the basement with runouts to
either a sidewall or floor diffuser. Total required fan pressure to overcome the ductwork friction
losses normally ran 0.08” to 0.12” w.g., with most @ 0.10".

Remember, these early systems were designed and installed by contractors who were in the
commercial heating and air conditioning business and had their own sheet metal shops building the
fittings and ductwork.

(CE

)




COMMERCIAL DESIGNERS

« Commercial systems usually have the Fan and Motor Horsepower selected to meet the required
static and airflow requirement of the system.

— The Designer’s starting point is recommended at around 0.10” w.g./100ft or higher. Duct runs
can be over 1000 equivalent ft and require larger and more powerful blowers than most
residential systems.

— In summary, ductwork sizing is independent of the equipment. In the early days of home
central systems, all contractors were commercial. Residential contracting developed out of
this base into what it is today.

 Residential systems on the other hand, must have the ductwork designed to work with the
blower supplied with the equipment.

— In summary, ductwork sizing is dependent on the equipment blower.




RULES OF THUMB/UN-SUPPORTABLE

Normally we started with a guideline that worked most of the time for a situation.

The Situation: Two story house with a basement, furnace located in center of basement. Simple
duct system, 0.10"wg worked almost all the time.

In the late 70’s / early 80’s the house layout changed, they became larger which means more duct,
along with furnace the location changed.

Results showed that the old rule no longer worked as good, and more complaints were being
reported.

So, if 0.10” created problems, we used 0.08” that seemed to make everything ok, and the
customers did not complain.

| noticed a pattern back then; the indoor units were a half ton larger than the outdoor unit

Until the 2000’s, everything changed, SEER and tax credits




RULES OF THUMB/UN-SUPPORTABLE

As SEER and tax credits came into play how did that affect service technicians?

As increased SEER requirements were placed on manufactures. What this meant was
the unit must have a reduction in wattage consumption to do the same amount of work.

Which unfortunately means depending on your SEER and equipment combination you
select there may be no leeway in the blower to overcome questionable duct work.

| am not saying ALL HIGH SEER units must have “great” duct system. It would depend
on the equipment selected for the application.

That's why we need to understand how a duct calculator works.
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MicroMetl

Dedicated To Serving-Tiie HVAS Industry With Quality Products Since 1965

Setting @ 0.10” or .08
just means
the designer has determined
that his design can handle a
Static Pressure Loss
of 0.10 inch w.g.
per 100 equivalent ft
of duct work and
NOT THAT THE
DUCTWORK WILL
ONLY HAVE A
0.10” TOTAL PRESSURE LOSS

MicroMetl Indianapolis MicroMetl Sparks MicroMetl Longview
3035 N. Shadeland Ave., Suite 300 905 Southern Way 201 Kodak Blvd.
Indianapolis, IN 46226 Sparks, NV 89431 Longview, TX 75602

L200.-MNMC_H\/A




FLEXIBLE DUCT WOI«

@

-

FLEXIBLE DUCT
AIR FRICTION LOSS
CALCULATOR*

TO CALCULATE VOLUME:
Pull slide to set Diameter at brown arrow,
Read Volume opposite Velocity. ®
Duct Diameter 1|2 ” 15)
(in.) . TO CALCULATE FRICTION LOSS: ; ,
_— ull slide to set Diameter at green arrow. P -
A Read Friction Loss opposite Volume. ALL 0. \V{)Tklng Fn’)ge theT
Velocity 300 400 500 600 800 1000 1500 2000 25003000 4000 5000 6000 D(_)lﬂg It R[gh[
FPM e booobo bt Frel ||||1||||||||||||||||||||||||||||| :
V0|um9 |II|I I-|IIIIII.|I|IIII|IIII|Iill I I II|III-i I | | I|I|||I|||||||
CFM 300 400 500 600 800 1000 1500 2000 3000 4000 6000 B0 ATCO RUBBER PRODUCTS, INC.
Corporate Headquarters
Friction Loss 01 02 04 06 .1 2 4 6 10 2 4 6 B10 7101 ATCO Drive
(in. w.g. per 100 ft.) |||||}||||||1||I|r||l||||||n|||||||||||1|||||n|||||||||||J|I|I||||||I|||||||||i||||||||1|||||||| Fort Worth, TX 76118
volume |I||||||||III | III|II||II|||I I| I ||| I||I|I | | |||||||||I| | [ www. ATCOFLEX. com
CFM 200 300 400 600 ,800 1000 1500 2000 3000 4000 6000 10900 Phone: (800) 877-3828
*Data determined on straight runs of ATCO non-metallic §exible FIC D on

air ducts as tested in accordance with the Air Diffusion ouncil
FD-72R1 Test Code {(for more information see inside slifle).

© 1994 Datalizer Slide Charts, Inc., Addison, IL 60101 @ SUGGESTED DEALER PRICE $10.00

]




FLEXIBLE DUCT WOI“

LE DUCT FRICTION LOSS CALCL
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FLEXIBLE DUCT WOI“

FLEXIBLE DUCT

FRICTION LOSS CALCULATOR

This calculator uses the applicable test
data in consideration of the acceptable
practice of duct installation as specified
in the Air Diffusion Council's “Flexible
Performance & Installation Standards”
green book.

Thermafiex-

X

©1997 Datalizer Slide Charts, Inc., Addison, IL 60101

1. Set the Volume CFM opposite the Design Friction
Loss for the appropriate duct type.

2. Read Velocity FPM opposite the Velume CFM and compare
with Table 1 on Side 2. i velocity axceads the limit for the given
application, sebect a duct size with velocity within the table limits

3. Read the Round Duct Diameter.

We're Flexible®

FLEXIBLE TECHNOLOGIES, INC

A SUBSIDIARY OF SMITHS GROUP. ple.

® :
www.wereflexible.com

Round Duct Diameter
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Ll ! Velocity FPM
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| ' 4 X 2 i : 4 B 10 g
Thermaflex® et . e GG W% 2 3 Friction Loss
| \ | ] (in. H,0/100
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Thermaflex® M-KC SETLEIN | |||I|I'IIIII i |||||||||'||||'||||1|||||||||||||||||||||||
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B. GENERAL

1. The routing and length of flexible duct, the numer of degrees of each bend
and the amount of sag allowsd Debwesn support pants will have serious
gffects on system peronmance doee 1o the incréased resistance aach Nino-
duces. Use fhe minenum length of flexble dect o make conneclions. It = not
recommended that excess lengths of ducis be installed to allow bor posgie
tutwre relocations of air terminal devices.

Keynotes from the installation instructions

No runs longer then 14’

Bends and turns will add increased pressure
Support every 4’ - max 2" sag per a foot

No more then a 2” inch sag between supports
UV lights will break down the inner liner

Recommendation from the instructions
Use the minimum length to make connections

=~

GUIDELINES FOR INSTALLING FLEXIBLE DUCT

A. CODE REFERENCE

1. The “suthority having jurisdiction” should be referencad 1o determine what law,
ordinance or code shall apply in the wse of Sexible “Air Ducts” and “Air Gonneclors.”

2. Air Ducts, identified by a rectangular shape listing mark, have no installed
length limitation. Air Connectors, identified by a round shape sting mark,
shall not be installed in lengihs greater than 14 feet.

B. GENERAL

1. The reuting and length of llexible duct, the numier of degrees of each Dend
and the amount of sag allowed between support peints will heve serious
eflects on system perormance due 1o the incieased resistance each intro-
duces. Use the minimum length of flexible duct to make connections. I is not
recommended that excess lengths of ducts be installed to allow for possible
Tuture relocations of air terminal devices.

2_ This product i for indoor uge only. Do nat install product where exposure
to direct sunlight can eccur. Prolonged exposure to sunlight mey cause degia-
dation of vepor barrier.

3.The inner core may degrade if the duct is positioned near & bio-treatment
lamp (UV emitter) installed within the HVAC system

4_Terminal devices shall be supporied independently of the llexible duct.

5. Repair torn or damaged vapor barrerjacket with duct tape listed and
labeled to Standard UL 1818, If internal core is penetrated, replace flexible
duct or ireat as a connection.

C. INSTALLATION

1. Inatall dust fully extended, o not install in the compressed state o use
excess lengths. This will noticeably ncrease friction ksses.

2_ Avoid bending ducts across sharp cofmers of incidental contact with metal
fixtures, pipes or conduits. Radius at center line shall not be less than one

duct diameter. |

! T,
ol

3. Do not install near hot equipment (e.0., furmaces, boilers, steam pipges,
etc) that is above the recommended Nexible duct use temperature.

D.

1. All connections, joints and splices shall be made in accordance with e manu-
facturer's inslallation instructions.

2. Al tages, mastics, and non-metallic tastensrs [plastie clampa) used for field
installation of flexible ducts shall be ksted and labeled 1o Standard UL 1816 —
Closure Systerms for use with Flexible Al Ducts and Air Connectors. Mon-metallic
tasteners are limited 1o B inch w.g. Maximum postive pregsurs.

3. Sheet metal codans to which the fiesdble ducts are aitached shall be a minimum of two
inches in lengih and shal be beaded.

4. Sheet metal slesves uged for jining two sectons of flsdble duct shall be a min-
imum of 4 inches in length and shall be beaded on both ends.

E. SUPPORTING FLEXIBLE DUCT

1. Flexibée duct shall be supponed at manulscturers recommended intervals, but
at no greater distance than four feat. Maximum permissitle sag is 1/2 inch per ot
of spacing between supports.

A connection to rigd ducting of equipment shall be considered & support jaint.
Long horizontal duct runs with sharp bends shall have additional suppors belore
and afler the bend approximatedy one duct diameter distance from the center ling
of the bend.

2. Hanger or saddle material in contact with e flaxible duct shall be of sulficiant
width 1o prevent any restiction of the intemal diameter of the duct when the
weight of supporied sechion resis on the hanger or saddle maleral. In no case
will the malerial contacting the faxible duct be lass than 1-1/2 inch wide.

v

3. Flexibde ducts may rest on ceiling jossts or truss supporis. A maximum spac-
ing between suppars shall not excesd the MEximum Spacing per manulactur-
&r's installation nstructions.

4, SLIMIT the duct between a metal connection and a bend by allowing the
duet 1 extend straight for a few inches batore making the bend. This will avoid
possible damage of the Nexible duct by the edge of the sheet metal eollar.

5. WMertically installed duct shall be stabilized by SUpport SFEPe a1 & MEAKIMUM
of 6 feet on centar.

MOTE: Faciory-made air ducis may not be used for vertical risers in alr duct
SyEIEME Serving more than two Stories.

F. INSTALLATION RESTRICTIONS AND USE LIMITATIONS

There are specilic restriclions and limitations related io the use of flaxible duct.
Some are due to MFPA Standarde, medel eodes and various staleflocal codes.
Others are due to end use performance where the product was not designed for
that speciic use. Some, but not all inclusive, are as follows:

1. Cannot be used for vertical risers serving more than two stones in
mneight when conformance to NFPA S0A or S08 is required.

2. Cannot be used in systerms with entering air temperature higher than 2507
F121° €]

3. Must be instaliad in accordance with conditions of listing.

4. When installed in a fire-rated floorroot cailing assemibly, ducts shall
eonlorm with the design of the tested flire-resictive assembly.

5. Should be interrupted at the immediate area of operation of electrc, loasi
tuel or solaf energy collection heat sowices 1o mest lizted equigment
clearances specified.

6. Alr connectons (does not apply 1o air duets) shall not be installad in engths
greater than 14 feet [4.3 m] for any gien run; shall not pass Biough arny
wall, partition or enclosure of & vertical shatt with & 1 hour or maore fire
resistive rating: shall not pass Bwough Boors.

7. Shousd not penetrate walls where fire dampers are required.

8. Should not be used subdoars unkess specifically designed to withatand
exposure to direct sunight and the weathering elements.

9. Shoukd vot be used to vant applances far cooking, heating and clothes
drying unless. and by the manutaciurer.

10. Should not be installed in concrebe, buried below grade of in contact with
the ground.

‘]
Aten, Wirking Trgeeher
Diving fr Righe



CORRECTLY USING THE DUCT CALCL

What we need to know before we pick up the Duct Calculator!

 Required room CFM to satisfy the load
« Available Blower (Static) Pressure @ Design CFM
« Accessory / Component Air Side Pressure Drops

« Total (Static) Pressure Available to Move the Air thru the Duct System

— (This is different than Blower (Static) Pressure)

« Total Feet of Duct Work Resistance
— Equivalent Feet of Fittings (Manual “D” / Appendix 3)
— Straight Runs of Duct

« Available Static / 100 Equivalent Feet
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CORRECTLY USING THE DUCT CALCI

What we need to know before we pick up the Duct Calculator!

« Required room CFM to satisfy the load
« Available Blower (Static) Pressure @ Design CFM
« Accessory / Component Air Side Pressure Drops

« Total (Static) Pressure Available to Move the Air thru the Duct System

— (This is different than Blower (Static) Pressure)

« Total Feet of Duct Work Resistance
— Equivalent Feet of Fittings (Manual “D” / Appendix 3)
— Straight Runs of Duct

« Available Static / 100 Equivalent Feet




DATA AND INFORMATION GATHERING AND&E“

EXAMPLE / Gas Furnace

Ranch Over Crawl Space

Cooling Load = 21,331 BTUH Sensible heat
6,399 BTUH Latent heat
27,730 BTUH Total capacity
1085 CFM of Airflow

Heating Load = 39,445 BTUH Total

We will be using the 1085 CFM as our “Design Airflow”
and a 70,000 BTUH 80% Furnace!




Any heat load calculation
software, always consult the
instructions of your software
supplier to ensure correct
data entry.

HEAT LOAD CALCULA

Whole House Worksheet — Mew Construction

Customer's Hame Ry Zarback Address 1896 Yorkshire Blvd.
iy _ Little Rock g Arkansas Ip Telephone Number
WINTER: Insice Design Temp __ 70 "F—Outside DeslonTemp __ 20 °F = Heating Temp Ditterence _ B0 ‘F
SUMMER: Cutside Design Temgp 95 *F—inslds Design Tamp?'ﬁ—'l-‘ = Cooling Temp Difference _EQ . F
HEATING COMMON DATA SECTION COOLING
HEATING SUBJECT COCUNG
| _BTUHLOSS FACTOR S0 FT. FACTOR BTUN GalN_|
p— GROSS WALL 1620 FROM
135 TABLEE | DOORS & WINDOWS (Tanis A or B} 213 TABLEE BaE4
e 0.70 MET WALL 1307 1.7 2822
936 D48 CEILING 1980 21 4095
1014 0.52 FLOORS 1950 0.8 1560
T Tiatla w10 x 11860 x Cu Fl] R‘_‘Fﬁ % 180 x AT x el = IE'L?‘
__2BB0 = 1.0 w 018335 15600 15600 « omasasy 20 5 04 = 2266
G8a0 SUB-TOTAL BTUH LOSS (per 10°F)
x B ADJUSTMENT FACTOR (Tahle C)
34300 TOTAL BTUH LOSS
PEOPLE_B ¥ 300 BTUH GaN_ PRameei™ 1600
APPLIANGES BTUH 1200
SUB-TOTAL ETUH GAIM {rocm sansibhe caiy) ﬂﬁ
« 115 BUCT LOSS/GAIN FACTOR (Table F) 1 =15 ™
SUB-TOTAL BTUH (Sensibls Gain) \ 21531
P — MOISTURE REMOVAL (sub tatal x 1.3} LR
30445 ) TOTAL BTUH LOSS/GAIN 7730

TABLI

(PER 10°F)

~HEATING-DOORS & WOOD FRAME WINDOWS

TABELE B - COOLING - DOORS & WINDOWS

Faciors sssume windows have nskie shading by daperies ar venelian binds and slidng glass
Eor sliding glass doors — use faclors for ik same fype sindow  doors ane iresed as windions.,

conginucion
"'E"m:" e ":_I“;“ e Bl = Biuh Less SINGLE GLASS |DOUVELE GL#$$F TRIPLE GLASS
S Pana Qa0 | 1045 | 1155 TEMROIFE | TEMEDIFE | TEMPRDFE | xns |=mecan
D:m;s:m 475 | 525 | Es0 Diivestion | o e [ Fe s (1 Do B b e e e fose e[
uis Fang
=51)| soe | 725 =
Cear ( ) T | T | 942 (YO TR ERECh ES) EERRRY () 1 30 feg RN R R RN REY BT - F= T
With Siom 341 | 565 | 490 S
Tgln Fane 580 | <38 | 545 HE & 1w |37 |41 |45 4;3311iaa ar {30 | = |27 |28 22 |20
Jalgusia adn Eaw Uz lsslenles T laafasbaelaolae (a2l (4] B [95R30




CORRECTLY USING THE DUCT CALC

What we need to know before we pick up the Duct Calculator!

Required room CFM's to satisfy the load = 1085 CFM

« Available Blower (Static) Pressure @ Design CFM — Gas Furnace
— Determine Fan Blower Performance Static Capability at a given CFM

« Accessory / Component Air Side Pressure Drops

« Total (Static) Pressure Available to Move the Air thru the Duct System

— (This is different than Blower (Static) Pressure)

« Total Feet of Duct Work Resistance
— Equivalent Feet of Fittings (Manual “D” / Appendix 3)
— Straight Runs of Duct

« Available Static / 100 Equivalent Feet




DETERMINE BLOWER PERFORM

Ist:

Let’s look at the blower Performance table

- Normally found 1n “Product Data or Installation Instructions™

- Looking for 1085 CFM




Let’s look at this furnace

(CE

DETERMINE BLOWER PERFORMA

Wire Test Airflow Delivery @ Various External Static Pressures
Furnace Lead Function
Color 01 | o2 |03 |04 |o5 |os | o7 | 0B | 09 1
Gray Cooling. Do not use for heating. 7230 | 1190 | 1155 | 1120 | 1080 | 1045 | 1010 | 975 | 935 | 865
Yellow Al Cooling or an Healng OO | 9% | G20 | o0 | oo | Bim | f0 | an | oo0 | oan
045E14—12 [Urange Al Cooling or all Healing Ti0 | 720 | BES | 640 | o00 | 560 | 520 | 475 | 490 | GBS |
[ Blue Heating or alt Cooling 710 | 660 | 620 | 580 | 540 | 490 | 455 | 415 | 875 | 345
Red All Cooling. Do nol use for heating. | 600 | 540 | 500 | 455 | 415 | 385 | 345 | 305 | 235 -
Tray Coolng. Do not use lor eating. | 1870 | 1345 | 12085 | 1255 | 1215 | 1176 | 1195 | 1085 | 1065 | 1020
Vallow ANl Cooling or all Healing TT30 | TOBG | 1040 | 995 | 965 | 010 | 805 | Bes | va0 | 740 5 8 SCO A
045E17-12 [Urange Al Cooling or al Healng a0 | BaE | Bab | Tum | 146 | fou | oon | oo0 | 545 | 4un
[ Blue Heating or alt Goolng 760 | 720 | G670 | Ges | o8O0 | 615 | 460 | 410 | 455 | a00
Gray Cooling. Do not use for heating. 1205 | 1170 | 1143 € 1105 | 1070 e
[ Blue Healing or all Looling TS | 1060 | 1050 | e— [ Bas | 540 | GO0 | a5
OTOE14-12 [ Volow ZN Coonng or al Heanng e o I = I I v L ] G ray S peed ta p
Urange | At Coolng. Do not usa for heating. | 715 | 650 610 | 575 520 | 465 | 410 | 880 | 305 245
Hed Alt Coohng. Do not usa for heating. | 635 | 4 il 75 36 | 2r0 | 205 | 230 190 140
Gray Cooling. Do not use for heating. 1185 | 4G40 | 1095 |1 _oEo Ln:e L nee L ion L Ean
Yellow Alt Cooling or alt Heating 1000 | S4=BEs— B00 | 750 | 695 | 650 | 600 555
070E17-12 Blug Heating or alt Cocling GO0 | D35 | 895 | B45 | 790 | 740 | 690 | 640 | 590 | 535 G ray S peed ta p
Orange Alt Cooling or alt Heating Bss | 775 720 | 860 605 | 560 | 495 | 435 | 385 335
Red Alt Cooling. Do not usa for heating. | 880 | 685 515 | 445 385 | 340 | 275 | 205 - -
Gray Coolng. Do not Use for heating. | 1745 | 1685 | 1640 | 1605 | 1545 | 1495 | 1450 |1 == ]
Yellow Al Cooling or alt Heating 1480 | 1445 | 1305 | 1340 | 1200 | 1240 | 1190 1% 1085 | 10
070E21-16 | Blue Heating or alt Gooling 1315 | 1275 | 1225 | 1180 | 1145 | 1085 | 1040 | 075 e
Orange Al Cooling or an Healing a5 | J0B0 | 1050 | 905 | 505 | 005 | 0o | rf0 | f05 | oan
Hed | AN Coolng. Do nol use Tor ieanng. | oo0 | oad | 878 | Beu | 775 | 715 | oos | 595 | oo | 408 Yel IOW S peed ta p
Yellow Al Cooling or alt Healing 1205 | 1255 | 1220 | 1185 | 1740 | 1700 | 1055 | 1005 | 955 | 815
090E17-14 | Blue Heating or alt Gooling 7220 | 1185 | 1150 | 1105 | 1065 | 1025 | 975 | 915 | 840 | 740
Urange El Cooling or al Healing OO0 | 085 [ D90 | D00 | 545 [ 790 | 7i5 | 655 | SO0 | a5
Red | AN Coolng. Do nol use Tor iealng. | 045 | oue | ooo | 800 | o0 | 6ro | oo0 | 530 | 400 | +8
Gray Cooling. Do not use for heating. 1625 | 1580 | 1545 | 1490 | 1445 | 1395 | 1340 | 1260 | 1135 | 995
Yellow Al Gooling or all Heating 1425 | 1360 | 1845 | 1290 | 12435 | 1185 | 1125 | 1075 | 1020 | 640
080E21-16 | Blue Healing or alt Gooling 7440 | 13095 | 1450 | 1405 | 1255 | 1200 | 1145 | 1090 | 1040 | 950 |
Urange Al Cooling or al Healing TZED [ 1210 [ 1160 | 1105 | 1050 | 990 | O35 | 880 | 820 | 755
Hed I Coohng. Do nol use Tor healing. | 1005 | 1090 | 080 | 005 | 845 | 780 | 720 | 650 | 585 | 520
Tray Coolng. Do not use lor heating. | 2180 | 2130 | 2080 | 2040 | 1880 | 1825 | 1870 | 1605 | 1745 | 16680 |
Yallow ANl Gooling or all Heating 7000 | 1845 | 1795 | 1740 | 1685 | 1635 | 1570 | 1500 | 1435 | 1ar5
090Ez1-20 | Blue Heating or alt Goolng 1685 | 1620 | 1566 | 1605 | 1455 | 1885 | 1320 | 1260 | 1200 | 1140
Orange Bl Cooling or al Healng T | 1315 [ 1280 | 1175 | 085 [ 1050 | or0 | oo0 | 525 | 50
Hed | AN Coolng. Do nol use Tor iealng. | 1240 | 1155 | 1075 | 990 | 915 | B35 | 765 | &0 | 615 | o505
Gray Cooling. Do not use for heating. | 2190 | 2185 | 2075 | 2015 | 1860 | 1900 | 1845 | 1775 | 1706 | 1630




DETERMINE BLOWER PERFOREM .

Select the 21-inch-wide furnace with
the Greater Static Pressure Capability (@ 1085 CFM

* Med-Hi Speed Tap Data Shows 1085 CFM @ 0.90” w.g.

* Med Speed Tap Data Shows 1085 CFM @ 0.60” w.g.

We will 1st try the 1085 CFM @ 0.90” w.g.




i ol

CORRECTLY USING THE DUCT CALCI

What we need to know before we pick up the Duct Calculator!

Required room CFM's to satisfy the load = 1085 CFM

« Available Blower (Static) Pressure @ Design CFM = .90"wc @ 1085 CFM

« Accessory / Component Air Side Pressure Drops
— Cooling Caoil, Diffusers, Dampers, Airside Accessories.

« Total (Static) Pressure Available to Move the Air thru the Duct System

— (This is different than Blower (Static) Pressure)

« Total Feet of Duct Work Resistance

— Equivalent Feet of Fittings (Manual “D” / Appendix 3)
— Straight Runs of Duct

« Available Static / 100 Equivalent Feet




AVAILABLE STATIC TO MOVE Aﬁz r‘

* Available Static @ Furnace = _0.90”

* Pressure Drops
Cooling Coil  0.77”
Supply Grill 0.03"  per Manual “D’
Return Grill 0.03"  per Manual “D

Damper(Balancing) 0.03” per Manual “D”
High Eff Filter 0.?7+"

Totals = 0.77?7” => -0.?7?”

Available To Deliver Air = 0.?77?”




COIL STATIC PRESSURE DROP (in. w.c.) R=410A and R-22 REFRIGERANTS

[UHIT Standard CFM
SIZE [ 400 [ 500 [ 600 [ 700 | 8OO [ 500 [1000 [1100 [1200 [1300 [ 1400 [1500 [1600 [1700 [1800 [1900 ] 2000 [2100 [2200
Dry
1814 |0078 [0714 [0.156 [0 198 [0.353 | I [ [ I [ I [ [ I [ I [ [
VWat
0.096 [0.136 [0.183 [0.213 [0.277 | | | [ | [ | | [ | [ | | [
CNPV Dy
1017 [00%2J00e0f000fo02[02e] 1 1 T T T T T T T T T T 1
Vat
oosfoorEleie el T T T T T T T T T T T T 1
ny
0.070 [0.103 [0.143 [ 0.182 | 0.233 [ 0.280 [ 0.354 | [ | [ | | [ | [ | | [
2414 e
0.088 [0.726 [0.171 0214 [0.268 [ 0.336 [0.413 | [ | [ | | [ | [ | | [
Dry
0.048 [0.068 [0.090 |0.112 [0.140 [0.170 | 0.203 | [ | [ | | [ | [ | | [
2417 Wet
0.064 J0.091 Jo.122 Jo.150 Jo.188 Jo.224 Jo.263 | | | [ | | | | [ | | |
Dry
0.065 | 0.097 [0.135 [0.173 | 0.223 | 0.278 | 0.539 |0.405 |0.478 | | | | [ | | | | [
3014 et
0.078 |0.114 | 0.160 [0.200 | 0.260 | 0.321 | 0.386 [0-461 [0.540 | [ ] | [ | [ ] | [
2]
0.042 [0.060 [0.080 [0.702 [0.128 [0.157 [0.186 | 0.222 [0.258 | [ | | [ | [ | | [
3017 et
D0.055 [0.076 [0.104 |0.127 J0.158 | 0.190 | 0.225 | 0.266 [ 0.309 | [ | | [ | [ | | [
Dry
3117 (0-031 [0.046 [0.063 [0.083 [0.105 [0.130 [0.156 [0.153 [0.230 | - [ | | | | [ | | |
0.038 [0.056 |0.075 [0.097 |0.121 [0.148 [0.179 |0.212 [0.245 | [ | | [ | [ | | [
ny
3617 [0.043 [0.061 [0.082 [0.103 J0.128 J0.157 [ 0.185 [0.221 [0.258 [0.259 [0.341 | | [ | [ ] | [
T3617 Wet
0.056 [0.078 [0.107 |0.133 | 0.166 [ 0.200 | 0.236 | 0.276 |0.315 [0.361 [0.474 | | [ | [ | | |
ry
0.035 | 0.048 |0.062 | 0.076 | 0.003 [0.11140.192 [0.153 |0.177 | 0.2 |0.228 ] | [ | [ | | [
3621 Wet
0.049 [0.066 [0.085 [0.100 J0.122 [0.144\0.171 J0.192 [0.217 J0.295 [0.278 | | | | [ | | |
ny
®a 4717 |2-025 | 0-038 [0.054 [0.072 [0.083[0.117]0.143]0.171 [0.205[0.233[0.273 ] | [ | [ | | [
CE T T TS T T T
L) 0.030 [0.044 [0.061 [0.078 [0.103 [0.125 [ 0.154 [0.162 [0.216 [ 0.251 [0.268 | | [ | [ | | [




DETERMINE COIL PRESSUI{ ﬂ .

We will use the 3621 coil to match the furnace
1100 CFM @ 0.19” w.g.

Pressure Drop across coil is 0.19” w.g.

/

Key Data and

Information!!




AVAILABLE STATIC TO MOVE Aﬁz .

* Available Static @ Furnace = _0.90”

 Pressure Drops
Cooling Coil  0.19°
Supply Grill 0.03”
Return Grill 0.03”
Damper (Balancing) M
High Eff Filter NONE

Totals = 0.28” => -0.28”
Available To Deliver Air
and Design Ductwork = [0.62”

(CE
-



DETERMINE FILTER PRESSU&E

PRESSURE DROP AT VARIOUS AIRFLOWS (CLEAN)

FACTORY SUPPLIED
Airflow (CFM) FURNF;TCI‘E{"F];;{N COIL EXPXXFIL0016 EXPXXFIL0020
Resistance (inches of water) (Clean filter)

600 0.015 0.045 0.025
800 0.020 0.045
/ 1000 \ 0.030 0.075
1200 0.035 0.100
0.045 0.130
1600 0.055 0.160
1800 0.062 — 0.200
2000 0.070 — 0.220

2200 — — —

NOTE: When applying the EZ Flex, attention must be given to the duct and system design becauss all these components afiect system static pressure. The EZ
Flex has a higher static pressure drop than the typical factory supplied furnace and/or fan codl filter (as shown above), but is designed to ensure propar
sy=stem efficiency and reliability when applied to a properly designed duct system and properly sized HVAC equipment.

Using Interpolation, (@ 1100 CFM,

More Key Data

Pressure Drop across filter will be 0.13” w.g.q—ux

fé‘E and Information!!




AVAILABLE STATIC TO MOVE A!ﬁ Z .

* Available Static @ Furnace = _0.90”

 Pressure Drops
Cooling Coil  0.197
Supply Grill 0.03”
Return Grill 0.03”
Damper (Balancing) M
High Eff Filter 0.13”

Totals = 0.41” => -0.41”
Available To Deliver Air
and Design Ductwork = [0.49”

(CE
-



Now let’s look at this furnace

We are changing
from a 21” wide
furnace to a 14” wide
furnace

(CE

58SCOA

Gray speed tap

Yellow speed tap

Wire Test Airflow Delivery @ Various External Static Pressures
Furnace Lead Function
Color o1 |02 |03 |04 |o5 |o& | o7 | o8 | 09 1
Gray Coolng. Do not use Tor heatng. | 1230 | 1190 | 1165 | 1120 | 1080 | 1045 | 1010 | 975 | 9a5 | 895 |
Yellow A Cooling or an Healng THO | o9 | oe0 | o0 | Bon | BB | r0 | Tan | ooo | oan
D45E14—12 [Orange ANl Cooling or an Healng Ti0 | 720 | Bes | 680 | o000 | 560 | 5e0 | 476 | da0 | oem |
Blue Heating or alt Cooling 710 | 660 | 620 | 680 | 540 | 400 | 455 | 416 | ar5 | @45
Hed Alt Cooling. Do nol use for healing. | 600 | 540 | 500 | 455 | 415 | 385 | 345 | a05 | 245 -
Gray Coolng. Do not use Tor heatng. | 1870 | 1945 | 12095 | 1255 | 1215 | 1175 | 1195 | 1085 | 1055 | 1020
Yelow Al Cooling or an Healing 130 | 108G | 1020 | 005 | o955 | 910 | B85 | B2s | 760 | 740
045E17-12 [Orange Al Cooling or an Healng 0 | BaG | Bas | 7o0= | 745 | 00 | oae | 600 | GAE | 4o
Blue Heating or alt Cooling 760 | 720 | 670 | 6es | 580 | 515 | 460 | 410 | 355 | @00
Gray Cooling. Do not use for heating. 1205 | 1170 | 11 1105 | 1070
Eloe Healing or all Looling TS | TO50 [ BaE | 640 | 00 | fa8
O70E14-12 [ velow AN Cooling or anl Healing To0 | oon | oA | om | oo | ra0 | ban | oo | ooo | o0
Urange | Alt Cooling. Do not use for heating. 715 | 650 610 | 575 | 520 | 465 410 380 | 305 | 245
Had ARt Coobng . Do not usa for haating. B35 | 490 435 | 375 | 315 | 270 205 230 180 140
Gray Cooling. Do not use for heating. 1185 | 1140 | 1095 | 1055 | 1005 | 960 | 915 | 865 | 820 | 780
Yellow Alt Cooling or alt Heating 1000 | 940 825 | B850 | BOO | 750 695 650 | 600 | 555
O70E17-12 Blue Heating or alt Cooling o) | o35 | @95 | B45 | 790 [ 740 | 690 | e40 | so0 | s35
Orange Al Cooling or alt Heating B55 | 775 | 720 | 660 | 605 | 5680 | 495 | 435 | 385 | 335
Red Alt Cooling. Do not usa for heating. BED | 685 515 | 445 | 385 | 340 275 205 - -
Gray Coolng. Do not Use Tor eatng. | 1735 | 1685 | 1640 | 1595 | 1545 | 1495 | 1450 | 1 et 310
Yelow All Cooling or al Heating T4B0 | 1445 | 1495 | 1340 | 1200 | 1240 | 1190 1% 1085 | 10
O070E21-16 Blue Heating or alt Cooling 1315 | 1275 | 1225 | 1180 | 1135 | 1085 | 1030 | 75 35
Orange A Cooling or al Healing T35 | 1080 [ 1030 | 065 | 945 | BB | 045 | 70 | 705 [ 695
Hed | Al Coolng. Do nol use for nealng. | B0 | 990 | o/5 | Bed | 7f8 | 715 | s | oon | oo0 | 400
Yelow All Gooling or an Heating 7205 | 1255 | 1220 | 1185 | 1140 | 1100 | 1055 | 1005 | 955 | 815
0S0E17-14 Blue Heating or alt Cooling 7220 | 1185 | 1150 | 1105 | 1065 | 1025 | 9/5 | 916 | 840 | 740
Urange Al Cooling or an Healing 1030 | 985 | 530 | OO0 | 845 | 790 | 715 | 655 | 500 | 545
Hed | Al Coolng. Do nol use for healing. | 545 | 905 | 865 | BOO | 750 | 670 | GO0 | 520 | 400 | 495
Gray Cooling. Do not use for heating. 1625 | 1580 | 1535 [ 1490 | 1445 | 1395 | 1340 [ 1260 | 1135 | 995
Yellow Al Gooling or an Heating 7425 | 1380 | 1345 | 1290 | 1235 | 1185 | 1125 | 1075 | 1020 | 640
090EZ21-16 Blue Heating or alt Cooling 7420 | 1395 | 1350 | 1405 | 1255 | 1200 | 1145 | 1080 | 1040 | 950 |
Orange A Cooling or an Heanng 060 | 1210 [ 1160 | 1705 | 1060 | 990 | 945 | 6o0 | 820 [ 766
Hed A Coohing. Do nol use Tor healing. | 1005 | 1090 | 080 | 005 | 845 | 780 | 720 | 660 | 585 | 520
Gray Cooling. Do not use for heating. 2180 | 2130 | 2080 | 2030 | 1980 | 1925 | 1870 | 1805 | 1745 | 1680
Yelow Al Cooling or all Healing 1900 | 1845 | 1795 | 1740 | 1665 | 1685 | 1570 | 1500 | 1405 | 1475
0S0EZ1-20 Blue Heating or alt Gooling 1605 | 1620 | 1565 | 1605 | 1455 | 1985 | 1320 | 1260 | 1200 | 1140
Urange Al Cooling or an Healng To00 | 1015 | 1230 | 1178 | 1005 | 1040 | 970 | D00 | 825 | 760
Haa Al Coanhnn T ol s Bor haatinn 1540 115k 107 R f=rely] [*R LY s 159 [z [:5 151 BRE



DETERMINE COIL PRESSURE DR

COIL STATIC PRESSURE DROP (in. w.c.) R=410A and R-22 REFRIGERANTS

ORIT SEndard CFM
CNPV SIZE [400 | 500 | 600 | 700 | 500 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200
Dry
jors [OB[ETAOTSe ooz [ T T T 7 T T T T [ T T T ]
0.096 0,136 ]0.163 [0.213 [0.277 ] T T T I T T T T I | T T T
. Dﬁ'
We are changing jor7 [CORTo0Ofoom oot T T T T T T T T T T T T ]
” .
from a 21” wide o oomoioaoierose] 1 1 1 1T 1 T T T T T T T 1
By
” . f—— —
furnace to a 14” wide 0414 00700103 [0.143 [0.162 [0.253 [0.290 [ 0.354 | T IWm I I I T I | I I T
0,089 |0A28 |0171 |0.214 |0.269 |0.336 |0.413
furnace. [T o oP RO oS [oa s [ [ T T [ T T [ T T 1
0.048 | 0.068 |0.080 [0.112 |0.140 | 0.170 | 0.203 ] T | | | T T | | | T T
2417 el

0.064 J0.091 Jo.122 [0.150 J0.188 [0.274 J0.

Why not have the coil
0.065 [0.097 [0.135 [0.173 |0.223 [0.278 [0.330 [0.405 [0.478 | | | | | | | | | |

match the width of o IR W
0.078 [ 0.114 [ 0.160 | 0.206 | 0.260 [ 0.32W]0.388 [ 0.461 [0540L/7 | | [ [ | | | [ [
\/ D

the furnace?

3017

0.042 | 0.060 | 0.080 | 0.102 | 0.126 |0.157 |0.188 | 0.222 |0.258 | | I I [ I | I I [
Weat

0.055 | 0.076 | 0.104 [0.127 |0.158 | 0.180 | 0.225 | 0.266 | 0.309 | | ] I | | | ] I |

5
We need to get new 4117 |0:081 [0.046 [0.063 [0.083 [0.105 [0 130 [0.156 [ 0.183 [0.230] w: T T T T T T T 1
StatiC pressure drop 0.0:38 | 0.056 | 0.075 [0.097 |0.121 [0.148 [01789 [0.212 [0.248 | = [ | | [ | | | | [
Ty
ratlngs. T3:|§'11?? 0.043 | 0.061 |0.082 |0.103 |0.128 [0.157 | 0.188 [ 0.221 |D.2‘59|ﬂw2:l.9|0311| | [ | | | | [

0.056 | 0.079 | 0.107 | 0.133 | 0.166 |0.200 | 0.236 | 0.276 | 0.315 J0.961 [0.413 | [ [ I | I [ [
Dry

0.035 | 0.048 | 0.062 | 0.076 | 0.083 [0.111 |0.132 | 0.153 ] 0.177 J0.201 [0.228 | I [ | | ] I [
Wat

3621

0.049 | 0.066 | 0.085 |0.100 |0.122 [0.144 [ 0.171 |0.182 |0.217 | 0.245 | 0.276 | | [ | | | | [
Dy

, ¥
rc5 0.025 | 0.036 | 0.054 [0.072 |0.09@ |0.117 |0.193 | 0.171 | 0.205 |0.233 [0.273 | I | | | | I |

E ari7

Wat
0.030 | 0.044 | 0.067 [0.070 |0.108 | 0.125 | 0.154 | 0.182 | 0.216 |0.257 |0.288 | I [ | | | I [




A
AVAILABLE STATIC TO MOVE A!E Z .

* Available Static @ Furnace = _0.50"

 Pressure Drops
Cooling Coil  0.46”
Supply Grill 0.03”
Return Grill 0.03”
Damper (Balancing) M
High Eff Filter NONE

Totals = 0.55” => -0.55”
Available To Deliver Air
and Design Ductwork = [HO58

(CE
-



A
AVAILABLE STATIC TO MOVE A!E Z .

* Available Static @ Furnace = _0.50"

 Pressure Drops
Cooling Coil  0.46”
Supply Grill 0.03”
Return Grill 0.03”
Damper (Balancing) M
High Eff Filter 0.13”

Totals = 0.68” => -0.68”
Available To Deliver Air
and Design Ductwork = g8

(CE
-



COIL STATIC PRESSURE DROP (in. w.c.) R=410A and R-22 REFRIGERANTS

[ONIT Standard CEM
SIZE [ 400 [ 500 [ 600 | 700 | 800 | 900 [1000 [1100 [1200 [1300 [1400 [ 1500 [1600 [1700 [1800 [1900 [ 2000 [2100 [2200
Dry
1814 | 00780114 J0.756 [0198 [0353 | I | | | | I | [ | | I | [
Wet
0.096 [0.138 [0.183 [0.213 [0.277 | | | [ | [ | | [ | [ | | [
. Liry
We only change the coil |, [feEompospeper 1T 1T 17 1T 1 T T T T [ T T ]
Wet
” - ”»
Froma 14” coiltoa 17 oesToorEee e T T T T T T T T T T T T 1
ry
i 0.070 [ 0.103 [0.743 [0.182 | 0.233 [ 0.290 | 0.954
coil oy ez ompes] 1 1 _T T T T T T T T ]
0.088 [0.126 [0.171 [0.214 [0.268 [ 0.336 [0.413 | [ | [ | | [ | [ | | [
Dy
0.048 [ 0.066 [0.090 [0.112 [0.140 [0.170 | 0.203 | [ | [ | | [ | [ | | [
2417 Wei
0.064 [0.091 Jo.122 [0.150 Jo.188 Jo.224 [0.263 | | | [ | | | | [ | | |
Dry
[0-065 J0.097 J0.135 [0.173 |0.220 | 0275 | 0.530 | 0.405 [0.478 | | | | [ | | | | [
3014 Vet
0.078 [ 0.114 | 0.160 | 0.206 | 0.260 u.wy@“a&awm [ ] | | | [ ] | [
Diry
3017 |0-042]0.060 [0.080 [0.102 [0.128 [0 187 J0.T8B[0.222[0255] \ | | | [ | [ | | [
0.055 [ 0.076 [ 0104 | 0.127 |0.158 | 0.19] 0.225 | 0.266 | 0.309 [ | | [ | [ | | [
Dry
3117 [0-031]0.046 [0.063 [0.083 [0.105 [0.130 [0.156 [0.153 [0.230 | - [ | | | | [ | | |
0.0389 [ 0.056 |0.075 [0.097 |0.121 [0.149 [0.179 J0.212 [0.245 | [ | | [ | [ | | [
Dy
3617 [0.043 | 0.061 J0.082 |0.103 [0.126 [0.157 | 0.189 [ 0.221 [0.258 |0.299 | 0341 | | | | [ | | [
T3617 Wt
0.056 [0.078 |0.107 [0.133 | 0.166 | 0.200 | 0.236 | 0.276 [0.315 |0.961 [0.474 | | | | [ | | |
Dry
0.0085 | 0.048 | 0.062 | 0.076 | 0,093 [0.711 [ 0.192 | 0.153 |0.177 |0.201 |0.228 ] | [ | [ | | [
3621 Wt
0.049 [ 0.066 J0.085 [0.100 J0.122 [0.144 [0.171 J0.192 [0.217 [0.245 [0.278 | | | | [ | | |
.~ Dry
r 17 0.025 | 0.036 [0.054 |0.072 |0.053 [0.117 | 0.143 [0.171 | 0.205 |0.233 [0.274 ] | [ | [ | | [
WCE et




AVAILABLE STATIC TO MOVE A!ﬁ Z .

* Available Static @ Furnace = _0.50"

 Pressure Drops
Cooling Coil  0.26”
Supply Grill 0.03”
Return Grill 0.03”
Damper (Balancing) M
High Eff Filter NONE

Totals = 0.35” => -0.35”
Available To Deliver Air
and Design Ductwork = [ 15”

(CE
-



DATA AND INFORMATION GATHERING AND@“

EXAMPLE / Fan coil / Air handler

Ranch Over Crawl Space

Cooling Load = 21,331 BTUH Sensible heat
6,399 BTUH Latent heat
27,730 BTUH Total capacity

1085 CFM of Airflow

Heating Load = 39,445 BTUH
Auxiliary Heater = 7.68 KW

We will be using the 1085 CFM as our “Design Airflow™!




CORRECTLY USING THE DUCT CALC

What we need to know before we pick up the Duct Calculator!

Required room CFM to satisfy the load = 1085 CFM

« Available Blower (Static) Pressure @ Design CFM — Fan Coil/Air Handler
— Determine Fan Blower Performance Static Capability at a given CFM

« Accessory / Component Air Side Pressure Drops

« Total (Static) Pressure Available to Move the Air thru the Duct System

— (This is different than Blower (Static) Pressure)

« Total Feet of Duct Work Resistance
— Equivalent Feet of Fittings (Manual “D” / Appendix 3)
— Straight Runs of Duct

« Available Static / 100 Equivalent Feet




e
DETERMINE BLOWER PERFORMQ .

Ist:

Let’s look at the blower Performance table

- Normally found 1n “Product Data”

Looking for 1085 CFM




ol

DETERMINE BLOWER PERFORM.

FB4C AIRFLOW PERFORMANCE (CFM)

[ MODEL&SIZE |  BLOWER SPEED 0.10 0.20 0.30 0.40 0.50 0.60
Tap 5 76T 739 702 ] 820 565
Tap 4 614 569 534 486 436 398
FB4C 018 Tap 3 701 B0 B16 581 537 499
Tap 2 614 569 534 486 436 398
Tap 1 614 569 534 486 436 398
Tap 5 069 36 BO2 B35 763 676
Tap 4 8286 705 766 743 706 860
FRAC 024 Tap 3 8286 705 766 743 706 860
Tap 2 701 B60 B16 581 537 499
Tap 1 617 552 507 472 420
Tap 5 1106 e )
Tap 4 1026 1000 969 938 809 865 Speed tap 5
FB4C 030 Tap 3 1026 1000 969 938 809 865
Tap 2 909 B73 B4z 799 762 724
Tap 1 825 705 757 722 674 634
Tap 5 1301 1276 1245 1218 1176
Tap 4 1227 1191 1169 1143 1105 1074
FB4C 038 Tap 3 1227 1191 1169 1143 1105 1074 Speed tap 4
Tap 2 1087 1062 1080 1001 066 930
Tap 1 1026 1000 ) gag 800 865
Tap 5 1580 1544 1507 1464 1424 1358
Tap 4 1419 1397 1358 1320 1279 1239
FB4C 042 Tap 3 1419 1397 1358 1320 1279 1239 K D d
Tap 2 1249 1220 1184 1142 1003 1052 ey ata an
Tap 1 1242 1205 1158 1110 1069 1026

Information!!




DETERMINE BLOWER PERF@

MAXIMUM STATIC TABLE

AIRFLOW AVAILABLE STATIC

RIODEL DELIVERY PRESSURE
525 CFM 1.00 inwc

700 CFM 1.00 inwc

FE4AMFOO2 B75 CFM 1.00 inwc
1050 CFM 0.80 inwc

1200 CFM 0.60 inwc

700 CFM 1.00 inwc

B75 CFM ;
FE4AN(B,F)003 1050 CFM ( 1M0inwc )

1225 CFM 1.00 in wc

1400 CFM 0.80 1N we

B75 CFM 1.00 in wc

1050 CFM 1.00 inwc

FE4AN(B,FI005 1225 CFM 1.00 inwc
1400 CFM 1.00 inwc

1600 CFM 0.50 in wc

1050 CFM 1.00 inwc

1225 CFM 1.00 inwc

FE4ANBOOG 1400 CEM 1.00 inwc
1750 CFM 1.00 in wc

2000 CFM 0.60 in wc

700 CFM 1.00 in wc

B75 CFM 1.00 in wc

FESAMBOO4 1050 CFM 1.00 in wc
1225 CFM 1.00 inwc

r\ 1400 CFM 1.00 inwc




CORRECTLY USING THE DUCT CALCL

What we need to know before we pick up the Duct Calculator!
Required room CFM's to satisfy the load = 1085 CFM

* Available Blower (Static) Pressure @ Design CFM = 0.60” w.g. @ 1085 CFM or 1.0” with variable speed

« Accessory / Component Air Side Pressure Drops
— Electric Heat, Hydronic Coils, Diffusers, Dampers, Airside Accessories . . .

« Total (Static) Pressure Available to Move the Air thru the Duct System

— (This is different than Blower (Static) Pressure)

» Total Feet of Duct Work Resistance
— Equivalent Feet of Fittings (Manual “D” / Appendix 3)
— Straight Runs of Duct

‘fé't Available Static / 100 Equivalent Feet



AVAILABLE STATIC TO MOVE Aﬁ Z r‘

* Available Static @ Air Handler = _0.60”

* Pressure Drops
Electric Heater 0.7?7"
Supply Grill 0.03"  per Manual “D’
Return Grill 0.03”  perManual “D”

Damper (Balancing) 0.03” per Manual “D”
High Eff Filters 0.?7"

Totals = 0.77?7” => -0.?7?”

Available To Deliver Air = 0.?77?”




ETERMINE AUX HEAT PRES!

AIRFLOW PERFORMANCE CORRECTION FACTORS

HEATER kW

ELEMENTS

STATIC PRESSURE CORRECTION (in we)

Sizes 002-005 Size 006
0 0 +.02 +.03
5 1 +.02
: - :
g, 15 3 S -.03
20 4 -.04 -0
18, 24, 30 G -6 -.10

The aiffiow performance tahke Was d

ped Using [2n coils with 10KV elEciCc Neaters (2 elements) in the units. For 1an coils with heaters made up of a diferent
rumber of elements, the external available static at a given CFM from the table may be comected by adding or subtracting pressure. Use table for this correction.

Not all manufactures are like this, for some you do have pressure drop to add.




AVAILABLE STATIC TO MOVE Aﬁ Z r‘

* Available Static @ Air Handler = _0.60”

* Pressure Drops
Electric Heater 0.00”
Supply Grill 0.03"  per Manual “D’
Return Grill 0.03”  perManual “D”

Damper (Balancing) 0.03” per Manual “D”
High Eff Filters NONE

Totals = 0.09” => -0.09”

Available To Deliver Air = [0:517




ETERMINE FILTER PRESSU&

PRESSURE DROP AT VARIOUS AIRFLOWS (CLEAN)

FACTORY SUPPLIED
Airflow (CFM) FURNF;TCI‘E{"F];;{N COIL EXPXXFIL0016 EXPXXFIL0020
Resistance (inches of water) (Clean filter)

600 0.015 0.045 0.025
800 0.020 0.045
/ 1000 \ 0.030 0.075
1200 0.035 0.100
0.045 0.130
1600 0.055 0.160
1800 0.062 — 0.200
2000 0.070 — 0.220

2200 — — —

NOTE: When applying the EZ Flex, attention must be given to the duct and system design becauss all these components afiect system static pressure. The EZ
Flex has a higher static pressure drop than the typical factory supplied furnace and/or fan codl filter (as shown above), but is designed to ensure propar
sy=stem efficiency and reliability when applied to a properly designed duct system and properly sized HVAC equipment.

Using Interpolation, (@ 1085 CFM,

More Key Data

Pressure Drop across filter will be 0.13” w.g.*
= and Information!!
(Ck




AVAILABLE STATIC TO MOVE Aﬁ Z r‘

* Available Static @ Air Handler = _0.60”

* Pressure Drops
Electric Heater 0.00”
Supply Grill 0.03"  per Manual “D’
Return Grill 0.03”  perManual “D”

Damper (Balancing) 0.03” per Manual “D”
High Eff Filters 0.13"

Totals = 0.22” => -0.22”

Available To Deliver Air = [0:38”




Ay
CORRECTLY USING THE DUCT CALnggs‘

v Required room CFM to satisfy the load

v Available Blower (Static) Pressure @ Design CFM

v' Accessory /| Component Air Side Pressure Drops

v Total (Static) Pressure Available to Move the Air thru the Duct System

Total Feet of Duct Work Resistance

a) Equivalent Feet of Fittings (Manual “D” / Appendix 3) plus (+)
b) Straight Runs of Duct

Available Static / 100 Equivalent Feet

Before We Pick Up the Duct Calculator!
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MANUAL “D” APPENDIX 3
 Docs By A EQUIVALENT LENGTH

T
Sybeme. Ona Apgoarcy
i e "...

EFFECTIVE LENGTH
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Appendix 3
] Group 1
Supply Air Fittings at the Air Handling Equipment
Reference Velocity = 300 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet
1-A 1-B
EL=35 EL=10
Plenum size is § 1-B
6 —— large when —_— 5 1-A
compared to %
duct size
1-C -
EL=35 [-H/Z EL=10
o / 1 1-D
Plenum size is H ——=
large when C
compared to -
duct size A_\ 45 Deg.
10" Minimum

10” Minimum




Group 1 — Continued

Supply Air Fittings at the Air Handling Equipment

Reference Velocity = 900 FPM

Reference Friction Rate = 0.08 In.Wg. per 100 Feet

e

k-

Tapered
Head

H/W| EL
050 | 35
1.0 25

-1_1 0" Min.

Bull
Head

H/W| EL
0.50 | 120
1.0 85

L |
.

45 Deg.

1 1-G




Appendix 3

Group 1 — Continued
-] Supply Air Fittings at the Air Handling Equipment

Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet

1
-
i EL

No H/W
w vanes ([ 0.5 | 120
- 1-H ﬁ??>

With
Vanes EL =20
1-1 141 C -_:m

Vanes reduce resistance by 5/6 or 83%!!

(C\E A3-4




Appendix 3

Group 1 — Continued
Supply Air Fittings at the Air Handling Equipment
Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet
Inside EL = 85

/ 3
Corner *

] 1-K 1-K

Mitered

(CE




Appendix 3

Group 1 — Continued
Supply Air Fittings at the Air Handling Equipment
Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet

/ - 3 Mitered

Inside
Corner EL

’ 1-K 1-K

1
&

Ell 7925
K Q No 0
Vanes &'
' 1L < 1.0

/ _"'"3 Radius R/W
[T

“aasm
4




Appendix 3

Group 1 — Continued
Supply Air Fittings at the Air Handling Equipment
Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet

X

" Bull [H/w| EL

et T
k-
ey ——

Head
0. 120
1-0 No Vanes >0
1-0 10 | 8

A3-6




Appendix 3

Group 1 — Continued
Supply Air Fittings at the Air Handling Equipment
Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet
Bull |H/W| EL

:
% —w — é
Head oo | 100

[ 1-0 No Vane 0-50 12£=>

1-0 1.0 85

5 —3

Vaned
1-P ' Tee ¢ EL=20 |
' Tee  eL=20 D

r(.?E A3-6




Appendix 3

Group 2
Branch Take-Off Fittings at the Supply Trunk

-] Reference Velocity = 900 FPM

Reference Friclion Rate = 0.08 In.Wg. per 100 Feet

Ne— .
"X 2 _
L) ) =
|
O
O O 4
L] '
] (>
<V 7
EL Values Number of Down Stream Branches to End of Trunk Duct or
Number of Down Stream Branches to a Trunk Reducer
Fitting 0 1 2 3 2 = or More
(Q 2-A 35 45 55 65 70 80
ﬁ 2-B 20 30 35 40 a5 50
&7 2C 65 65 65 65 70 80
g 2D 40 50 60 65 75 85
g 2E 25 30 35 40 a5 50
@ 2-F 20 20 20 20 25 25
9 2G 65 65 65 70 80
(e
2H 70 70 75 85 95
\CE g 70
A3-7

_ S e _




Appendix 3

Group 2 — Continued

Branch Take-Off Fittings at the Supply Trunk

Reference Velocity = 900 FPM

Reference Friction Rate = 0.08 In.Wg. per 100 Feet

S

54}'/ /

//I//

E—

EL Values Number of Down Stream Branches to End of Trunk Duct or
Number of Down Stream Branches to a Trunk Reducer
Fitting 0 1 2 3 4 5 or More

@ 21 65 75 85 95 100 110

@ 2-J 50 60 65 70 75 80

% 2-K 50 60 65 70 75 80
@ 2L 70 80 90 95 105 115
@ 2-M 70 80 20 95 105 115

Note: If the trunk has a reducer — count down to the reducer; then begin counting (again) after the reducer A8




Appendix 3

Group 2 — Continued
Branch Take-Off Fittings at the Supply Trunk
Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet

EL Values Number of Down Stream Branches to End of Trunk Duct or
Number of Down Stream Branches to a Trunk Reducer
Fitting 0 1 2 3 4 5 or More

@ 2-N 35 35 40 40 40 40

& 2-0 55 65 75 85 90 100

@) 2.p 50 55 60 65 70 75
(o

‘C E é@ 2-Q 10 10 15 20 20 25

Note: If the trunk has a reducer — count down to the reducer; then begin counting (again) after the reducer A39 _




(CE

Appenaix 3

Group 8
Elbows and Offsets
Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet
Round anabval Elbow EL Valués
o] 8-A 40r5 Smooth | Easy Hard | 3-Piece | 2-Piece
RO Smooth | piece | 3P | Mitered | Bend | Bend | 45° 450
Mitered (R = 0) — — — 75 4 Piece | 4 Piece
D . 25 30
1.0 15 20 25 — 3 Piece | 3 Piece
1.5 or Larger 10 15 20 — 30 35
For Smooth Radius Round Elbows
— Angles (0) Less Than 90° —
Multiply EL by the Following Factor
20° 300 45° 60° 75° 110° 130° 150°
8-A — Continued 0.31 0.45 0:_610 . __HO._?"B ) 0.90 1.13 1.20 1.28




Square Elbow EL Values

s

N

oz

8-D | Hard Easy
Bend |H/W=1| Bend
No Vanes
80 80 65
P Square Elbow EL Values
E ;’a"; H/w=1| E3¥
SingleThickness | °°N
Turning Vanes 10




4 —90° Ells

EL’s
H/L

8H | 05

R/H

8-K | Mitered (R=0)

0.25

100

0.50




— Group 4
Supply Air Boot and Stack Head Fittings

Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet

EL =30 EL =35 EL = 60 EL =55 EL =70
@ T D
EL = 45 EL = 80 EL = 50 EL=10 EL = 30
o Ly AP P @‘"" e
EL = 30 EL =80 EL =20 EL =45 EL =20 EL=10

~a
(CE EL = 50 EL = 20 EL = 20 EL = 20 EL = 20 EL = 60




Appendix 3

-] icte
Supply Air Boot and Stack Head Fittings

Reference Velocity = 900 FPM
Reference Friction Rate = 0.08 In.Wg. per 100 Feet

EL =80

EL = 30 EL = 30 EL = 80
(C~E :g::r::i: m;hc?e Comer

Increases the EL




The equivalent lengths in this group apply when the flow in a secondary trunk duct is a substantial
percentage of the flow in the upstream (primary) duct. Refer to Group 2 Branch Takeoff Fittings for
information above the equivalent lengths that are associated with branch runouts.

r's




Appendix 3

Group 5 — Continued

[ Return Air Fittings at the Air Handling Equipment
Reference Velocity = 700 FPM

Reference Friction Rate = 0.08 In.Wg. per 100 Feet

5-L
EL=75

5 —3

Bl

Z— —3

(Ck




i ol

MANUAL "D" RECOMMENDED VELO

Recommended Velocities in FPM

Supply Ducts Return Ducts
Recommended Maximum Recommended Maximum
Rigid Flex Rigid Flex Rigid Flex | Rigid Flex
Main Plenum 700 600 900 700 600 600 700 700
Branch Ducts 600 600 900 700 400 400 700 700
Registers, Diffusers & Grills | Size for Throw 700 400 500
Filter Grill (face velocity) N/A 300 300

The above velocities do not guaranty a quite system. Turbulence generated by

un-insulated ductwork takeoffs, abrupt fittings and transitions as well as any

object placed in the airstream can and will generate noise.




		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		






		Recommended Velocities in FPM



		

		Supply Ducts

		Return Ducts



		

		Recommended

		Maximum

		Recommended

		Maximum



		

		Rigid

		Flex

		Rigid

		Flex

		Rigid

		Flex

		Rigid

		Flex



		Main Plenum

		700

		600

		900

		700

		600

		600

		700

		700



		Branch Ducts

		600

		600

		900

		700

		400

		400

		700

		700



		Registers, Diffusers & Grills

		Size for Throw

		700

		400

		500



		Filter Grill (face velocity)

		N/A

		300

		300






NLY USED FITTINGS—-CONNECTIONS ETC. AS INDIGATED
ﬁL?A:‘E'g;?LS INDICATE EQUIVALENT FEET OF STRAIGHT DUCT

PLENUMS*

REDUCING TRUNK
DUCT FITTINGS

D Return Air Only
1f sq. cor. ] ’}.’
I 4@ By e
turning \
5

] | # Add 25 equiv. f. o ea. of the 3 igs.
vanes=45 o €10 Minimum % Theso fitings may also be nstalled shaliiie nearest tho it ea. runk duct nd
on plenums for counter flow units. O Radius after each reduction as shown by asterisks

ROUND TRUNK DUCT FITTINGS

= |8 B S GRS P E D E

= ANGLES & ELBOWS FOR TRUNK DUCTS*

* (Inside Radius = 1/2 Width of Duct)

‘>< RS
@3 SN i@ :
NN " -

] = ST -
On the back of your Micrometal Duct Calculator — il . [ R e
Will have some of the most common fittings =

4-15= 51t 12-15= 65 22-27=25 O Radius

16-21= 75 28-42 =40

B 22-27 =100

[e% =40 28-33=125 ANGLES & ELBOWS FQR INDIVIDUAL
= 52-64 =50 34-42 =150 & BRANCH DUCTS

Inside Radius 10 h

> BOOT FITTINGS These values may also be used i =3 ee=5" o 5 25
for floor diffuser boxes. 5 o Xe]

> Gl

N ——

@ )

10in. wide = 10t oy

12" or 14" = 15 3-1/4in.x 10in. = 60 ft.
g g @ 3-1/4x 12" or 14" =75
Radius uare \ ,4 o Square N
® i o \u/ B ) N
R SO er——) .
45 oYY \

10 in. wide = 40 ft.

” BASIC AIR CONDITIONING FORMULAS |
3

12"or 14" =55 3-1/4in.x10in. =75 ft.
3 B 70 3-1/4x 12" or 14" = 90
RETURN AIR COMBINATIONS __RECOMMENDED AND MAXIMUM DUCT VELOCITIES _
COOLING [HEATING %' HUMIDIFYING = (MAXIMUM VELOCITIES SHOWN IN PARENTHESES)
Hg = CFMy x1.08x (T1=Tp) | Hg = CFM x 1.08x (To-T) 40 EQ.FT. DESIGNATION | RESIDENCES SCHOOLS, THEATERS, INDUSTRIAL
"
-2 H= CFMT x 68 x (Wy-Wp) | Hy = CFMT x 68 x W-Wy) INCLUDES PUBLIC BUILDINGS BUILDINGS
ST = 7 RETURN - THESE VELOCITIES ARE FOR TOTAL FACE AREA
— ) . R e R TR T
a M i
— Ti=4 gy (2t 14~y 1 2 = Heating Coils 450 (500) | 500 (600) | 600 (700)
3 () o 7 JOIST SPACE Cooling Colls 450 (450) | 500 (500 | 600 (600)
= acc o 7, 2uc Hoat Galn (B S, Duct Hoal Loss (Buh) & 25EQ. FT. Air Washers 500 (500) | 500 (500) | 500 (500)
e Eipi LEME THE FOLLOWING VELOCITIES ARE FOR NET FREE AREA
—2 T e [P S Fan Outlets 1000-1600  (1700) | 1300-2000 ~ (1500-2200) | 1600-2400 (1700-2800)
o CRMTXI0 ST B 50 EQLFT. Main Ducts 700-900 (800-1200) [ 1000-1300  (1100-1600) [ 1200-1800 (m(rﬁ)
N W Alag Branch Ducts 600  (700-1000) | 600-900  (800-1300) | 800-1000  (1000-1800)
—% IR I.ol:x“r::‘sz] OFMT = TBx (T2 Th g‘gﬁj:yfs Branch Risers 500 (asomg 600700  (800-1200) | 800 (1000-1600)
from Chapter 25, 172 Guide
= Senebs ekl INTAKE
—2 O RECOMMENDED GAUGES FOR SHEET METAL DUCTS
= — B[ 5llha a e STEEL STEEL | ROUND DUCT| FLAT-OVAL
L PR 45 R X45
= Toaving A W.B. Temperature: Refer 1o Enthalpy Table and read
= W.S.tamperature Gorresponding o enhalpy ofleaving ai (1)
[ For Cooling see [1] _ For Heating ses [2]
| FOLLOWING FORMULA APPLY FOR EITHER T
2 COOLING OR HEATING *™,, HUMIDIFYING T
= e - B e s AND TURN
Mo~
e

| GAUGES AND DATA FOR AVERAGE LOCAL EXHAUST SYSTEMS

i ), Spsem dosky proemis 5110

CPMa-CPMo® piy, | AP Gy sre () [P 10" " ol oah e (FOR NON APPLICATIONS)

Elbows and angles shall be a minimum of two

LEGEND FOR FORMULAS DERIVATIONS OF AIR CONSTANTS DIAMETER OF | US. STD. GA FOR STEEL DUCT | o haver than straight lenghs ofequal

CFMr = Total airflow cu.ft./min. Air constants below apply to Std. Dry Air at 70°F and IN INCHES CLASS | | CLASS Il | CLASS lll| diameter.

CFMo = Outdoor air cu.ft/min. 14.7 P.S.LA. (29.92 in. mercury column). They may be T = = 20| Hoods shal be a minimum of ;m gauges
Nt = Total air changes/hr. used in most cooling calculations unless extremely - prugh = s 20| heavir than straight section of connecting
No = Outdoor air changes/hr. precise results are desired. e g2 - 1e | branches. a e

V = Volume of space cubic feet 4.5 (to convert GFM to lbs./hr.) 51 sl 8 16 14 Smdlln_rms“__wlnon
Hr = Total heat Btuh
Hs = Sensible heat Btuh 45 BOMinr. o g0y 075 FOR ALUMINUM DUCT - Use 2 gauge numbers heavier.
HL = Latent heat Biuh i CLASS L. Includes non-abrasive applications such as paint spray, woodworking, pharmaceutical and
*hy _ fEnthalpy or | - entering air Btu/lb. where 13.33 is the specific volume of std. air {ood product, and discharge ducis from dust collectors.
dry air (cu.ft/Ib.) and .075 = density (Ibs./cu.ft.) 6 ik e

for ial (low-pr o
. conveying); moderatel Mwmﬂd:mhﬁhﬂwmmﬂdlnmmﬂm
= gt e s e of chomicals and wood dust exhaust of founcry shakeouts and

=Y
*hz ~ \total heat of f - Ivg. air Btu/lb.
Ty = Temperature of entering air
T2 = Temperature of leaving air °

t1 = Indoor design temperature °! handiing systems; 2in dusts; coal crushing and screening; exhaust of git blast cabinets; and

tp = Outdoor design temperature °F.D.B. 24 Bl = specific heat of std. air (Btulb./*F) g, oulfing and polening.

Wy ‘Grains of water entering cond. i s in moderate to

W, '{w Ib.Mdryalv} e wm"n':wm, 68= 750 x 1060 or 451050 CLass . ncudes polcans oo gy e m;“m 3
p ‘sand and grit blasting and abrasive cleaning operations,

* See Enthalpy of air (Total Heat Content Where: 1060 = Avg. Latent Heat of water vapor (Btu/ib.) mmmu%.mmﬁwm.wwmmmmm

of Air) Table for exact values. 7000 = Grains per Ib. from Chapter 20, 1970 Guide.




SUMMARY EQUIVALENT LEN% ", .

Manual “D” Equivalent Length should be the highest (safety factor) vs actual
design with standard duct sizes

Can be adjusted for actual design once
- Friction / 100 ft
- Velocities are known

Provides a quick and simplified method to assure CFM delivery (with a safety
factor) to account for actual installation vs design variances.

Requires use of balancing dampers to balance airflow in less restrictive runs.




>
EVALUATE YOUR DUCT SYST-%Z r‘

50 ft ﬁ

o e =
* Linearlengths =
* Elbow Equivalent Length =
. # Elbows (8-D HW=1) =
« Total Equivalent Length of Elbows =
(Ck + Total Equivalent Length of Supply Duct=



e
EVALUATE YOUR DUCT SYSTiZ F‘

50 ft

< > 1000
CFM
15 ft I

1000 FURNACE or 20 ft
CFM " | AIR HANDLER [~ ) 55 ft

30 ft
[ 251t I Case #1 Pressure = 0.60 inch w.g.

O 40ft

 Linearlengths = 20+30+40+25+55+15+50 =235
* Elbow Equivalent Length =

. # Elbows (8-D HwW=1) =
« Total Equivalent Length of Elbows =
(Ck » Total Equivalent Length of Supply Duct =




N2

Square Elbow EL Values

==

25

Hard ~ Easy
Bend H/W=1 Bend
No Vanes
80 80 65
P - Square Elbow EL Values
ok :a’g H/w=1| Easy
SingleThickness en
Turning Vanes 10




>
EVALUATE YOUR DUCT SYST-%Z r‘

1000
CFM

50 ft

15 ft I
1000 FURNACE or 20 ft
CEM | AIR HANDLER [ ) 55 ft

30 ft
‘ 251t 1 Case #1 Pressure = 0.60 inch w.g.

. 40ft

 Linearlengths = 20+30+40+25+55+15+50 =235
* Elbow Equivalent Length = so

. # Elbows (8-D HW=1) = &
« Total Equivalent Length of Elbows =

(CE  Total Equivalent Length of Supply Duct=__
D




e
EVALUATE YOUR DUCT SYSTiZ F‘

1000
CFM

50 ft

CFM AIR HANDLER [~ _ 55 ft
 Linearlengths = 20+30+40+25+55+15+50 =235
* Elbow Equivalent Length = g0
. # Elbows (8-D HW=1) = &
« Total Equivalent Length of Elbows = 480
(Ck » Total Equivalent Length of Supply Duct = 235 + 480 = 715




DUCT CALCULATOR SET i I!zz r‘

1st Determine Friction / 100ft Available

1000
CFM

FURNACE or
AIR HANDLER

20 ft
[—>

Total (Static) Pressure Available =

1 30 ft

~ 40 ft

25 ft 1

55 ft

1000

CFM
50 ft

15ftI

Total Equivalent Feet =
Friction / 100 Ft =

Case #1 Pressure =0.60 inch w.g.




e
DUCT CALCULATOR SETTINgZ .

1st Determine Friction / 100ft Available

1000 FURNACE or
CFM | AIR HANDLER

20 ft
—>

‘ 30 ft

1000

. 40ft

25 ft I

55 ft

15ftI

CFM
50 ft

Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.

Total (Static) Pressure Available = (.60

Total Equivalent Feet = 715
CE Friction / 100 Ft=0.60" / 715 ft x 100 = 0.08”




e
DUCT CALCULATOR SETTINgZ .

1st Determine Friction / 100ft Available

1000 FURNACE or
CFM | AIR HANDLER

20 ft
—>

‘ 30 ft

1000

. 40ft

25 ft I

55 ft

15ftI

CFM
50 ft

Case #1 Pressure = 0.60 inch w.g.

Case #2 Pressure = 0.34 inch w.g.

Total (Static) Pressure Available = 0.34”

Total Equivalent Feet = 715
Friction/ 100 Ft=0.34" / 715 ft x 100 = 0.04”




=
DUCT CALCULATOR SETTIN

1000

2nd Determine Duct Size 501 ™
15 ft I
1000 FURNACE or 20 ft
> —
CEM " | AIR HANDLER 55 ft
301t 25 fi .
Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.

40 ft

* Friction/100 Ft =0.08"

« CFM= 1000
« 1st) Set Friction/100 ft @ Desired CFM

« 2nd) Read Round or Rectangular Duct Size
r(?E « 3rd) Adjust Duct Size Up to Standard Size = 12X16




=
DUCT CALCULATOR SETTIN

1000

2nd Determine Duct Size 501 ™
15 ft I
1000 FURNACE or 20 ft
> —
CFM " | AIR HANDLER 55 ft
30 ft
l 2 f I Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.

40 ft

* Friction/ 100 Ft =0.04”

« CFM= 1000
« 1st) Set Friction/100 ft @ Desired CFM

« 2nd) Read Round or Rectangular Duct Size
r(?E « 3rd) Adjust Duct Size Up to Standard Size = 12X20




IMPROVE THE SITUW

Only adding turning vanes to each elbow

Square Elbow EL Values

|5

8D | Hard Easy
Bend |F/W=1| Bend
No Vanes
80 80 65

Square Elbow EL Values

el =

8E| Hard |, \w_q| Easy

SingleThickness | Bend Bend
f“ Turning Vanes 10 10 10




P
IMPROVE THE SITUATION
|W e, CFM
/ an 8-D changes to 8-E elbow (( ) 50 ft :_>

-
15 ft
1000 | FURNACEor | 208 _=) I
CFM | AIR HANDLER ‘_3’ ‘. . st 79
r( < > )
r 9
[ ot 25 Mt 1 Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.
& 40 ft ‘JJJ g
(@ |
S J)
 Linearlengths = 20+30+40+25+55+15+50 =235
 Elbow Equivalent Length — add turning vanes 80 EL changes to 10 EL
° # Elbows (8-D goestoan 8-E H/W=1) = 6

« Total Equivalent Length of EIbows = 480 EL goes to 60 EL
cg* Total Equivalent Length of Supply Duct = 235 + 60 = Drops from 715 EL to 295 EL




 adi
IMPROVE THE SITUATION

1st Determine Friction / 100ft Available — | By adding turning vanes S Lo
an 8-D changes to 8-E elbow rr 50 ft —
C r: >
’ 15 ft I
1000 FURNACE or 20 ft )
ﬁ
CFM " | AIR HANDLER ‘_’wﬂ’ r( - 55 fi :)) )
(r 4 ')
30 ft
251t [ Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.
kkk‘ 40 i ‘JJ )
g T
1L 9

NOTE: BY ADDING

Total (Static) Pressure Available = (.60 TURNING VANES, OUR
— AVAILABLE PRESSURE

INCREASED BY 250%

Total Equivalent Feet = 295
Friction / 100 Ft = 0.60”” / 295 ft x 100 = 0.20”




=
DUCT CALCULATOR SETTIN

2nd Determine Duct Size —— By adding turning vanes 3

e CFM
an 8-D changes to 8-E elbow rr 50 ft —
r‘ >
15 ft I
1000 FURNACE or 20 ft ”’ r )
CFM " | AIR HANDLER ‘_3’ C - 55 ft <J )
) ST
C P ')
30 ft
25 M [ Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.
¢ 9
(@ 40 ft 9
k‘ < > JJ
= J)

* Friction/100 Ft= 0.20”

« CFM=1000
« 1st) Set Friction/100 ft @ Desired CFM

 2nd) Read Round or Rectangular Duct Size
0
(CE « 3rd) Adjust Duct Size Up to Standard Size = 12X10




e
IMPROVE THE SITUATION

1st Determine Friction / 100ft Available By adding turning vanes - é‘;‘;\‘i
an 8-D changes to 8-E elbow rr 50 ft —
C r: >
’ 15 ft I
1000 FURNACE or 20 ft )
ﬁ
CFM | AIR HANDLER ‘_’WW’ ‘e < 55t :)J )
C P < ')
30 ft
25 M [ Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.
kkk‘ 40 i ‘JJ )
(G ST
S J)

Total (Static) Pressure Available = (0.34”

Total Equivalent Feet = 295
Friction / 100 Ft= 0.34” / 295 ft x 100 = 0.11”
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DUCT CALCULATOR SETTIN

2nd Determine Duct Size —— By adding turning vanes 3

e CFM
an 8-D changes to 8-E elbow rr 50 ft —
r‘ >
15 ft I
1000 FURNACE or 20 ft ”’ r )
CFM " | AIR HANDLER ‘_3’ C - 55 ft <J )
) ST
C P ')
30 ft
25 M [ Case #1 Pressure = 0.60 inch w.g.
Case #2 Pressure = 0.34 inch w.g.
¢ 9
(@ 40 ft 9
k‘ < > JJ
= J)

* Friction/100 Ft= 0.11”

« CFM=1000
« 1st) Set Friction/100 ft @ Desired CFM

 2nd) Read Round or Rectangular Duct Size
0
(CE « 3rd) Adjust Duct Size Up to Standard Size = 12X14




DUCT CALCULATOR SETTIN_zZ r‘

1st Determine Friction / 100ft Available

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

« Total (Static) Pressure Available = 0.50”

Total Equivalent Feet = 3001t

e Friction/ 100 Ft =0.50” / 300 ft x 100 = 0.16”




DUCT CALCULATOR SETTIN_zZ r‘

2nd Determine Duct Size

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

* Friction/ 100 Ft= 0.16”
« CFM=1000

« 1st) Set Friction/100 ft @ Desired CFM
» 2nd) Read Round or Rectangular Duct Size 12.6¢/10x13.8
« 3rd) Adjust Duct Size Up to Standard Size 149 /10 x 14




e AVAU Industry With Quality Products

1) Set 1,000 CFM across from 0.167 Friction Loss
2) Read required duct size to ideally match

3)Round up to a nominal size!

12.6¢/10 x 13.8
14¢ /10 x 14



e
DUCT CALCULATOR SETTINgZ F‘

1st Determine Friction / 100ft Available

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

» Total (Static) Pressure Available = 0.38”

Total Equivalent Feet = 300ft

(CE « Friction/ 100 Ft=0.38" /300 ft x 100 = 0.12”




DUCT CALCULATOR SETTIN_zZ r‘

2nd Determine Duct Size

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

* Friction/100 Ft= 0.12”
- CFM =1000

« 1st) Set Friction/100 ft @ Desired CFM
« 2nd) Read Round or Rectangular Duct Size 132¢ /10x152
* 3rd) Adjust Duct Size Up to Standard Size 149 /10x 16




DediCa
ted To S
erVing Th
e HVAC Industry With
Qualit
y Produc
ts 9

1) Set 1,0
M across from 0.12 Fri
. riction Loss

a oy\\i\\\ » h
5 &
005»\\<\\§ &0- QV
g AR pucT 7
Ny i 377
& NG/
’ CALCU TOR 57, » %
ghs o ey DRead
N QQB /4/ M ea *
%, 1160‘3/%190 6{:, I’eqlllred d )
A%~ . ¢ IR uct size to ideal
AQQG;/’// so®
T = ound up to a nominal ally match
0;”/5000 .
1 al size!

=
Ly
14
a 12— /
= o
2 | k.9 =
8 B
i 10,000

N N
A Establish Air antity ( FM) ion
B SetAr Quant posits § Friction Lo
Cc Read V! \ocCl ) op site of Quant! CFM)
D Read Du pposite f al
£ Read Equival ular D tD\menS\ons » @\
7 0 =
EXAMPLE: &~ * i
Given: 300 cPM @ 08 \nches of \Water per 100 ft. O % ~R )6?20 %
nd Duct, \Ie\oc'\ty.Equiva\enl Duct Dimensions: $ 20 000«00000
S
DN
.

. 3
4. Size of Rou

Fin
solution:
Read Velocity @ 650 FPM,
Diame’ 9.2,
45",

Read
Read Duct

i

(CE

530 25 201816 14 12 1
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DUCT CALCULATOR SETTINgZ F‘

1st Determine Friction / 100ft Available

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

» Total (Static) Pressure Available = 0.24”

Total Equivalent Feet = 300ft

(Ck * Friction/ 100 Ft = 0.24” / 300 ft x 100 = 0.08”




DUCT CALCULATOR SETTIN_zZ r‘

2nd Determine Duct Size

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

* Friction/ 100 Ft= 0.08”
« CFM=1000

« 1st) Set Friction/100 ft @ Desired CFM
* 2nd) Read Round or Rectangular Duct Size 144¢/10x183
» 3rd) Adjust Duct Size Up to Standard Size 16 /10x20




viiCroivie

1) Set 1,0
,000 CFM across from 0.08 Friction L
0SS

O ¢
N
2 (4 2
/ 7
e 1@0“ ) Re a o
é///'ﬁ“ d reqU»lI'Gd duCt Size t .
=" o ideally match
=— , 3)Rou
X" nd up to a nomi :
o= minal size!
== .
50002;(
6000——’—’-'
gooo—'_—:—:_; 14,4 (I)/ lox 18
== 3
10,000—2
12,000-—=
|NSTRUCTIONS: S < ¢/ 10x 20
A Establish Air Quantity (CFM) and Friction LosS.
B Set Air Quantity (CFM) opposite of Friction Loss.
C Read Velocity (FPM) opposite of Air Quantity (CFM).
D Read Duct Diameter opposite of arrow.
E Read Equ‘walen( Rectangu\ar Duct Dimensions- 4
PLE: & Ny R, %0,
Given: 300 CFM @ 08 \nches of Water per 100 ft. e 00\ &
Find: Size of Round Duct, Velocity, Equivalent puct D Imensions. » )o\ %
Solution: & 6 o
Read Velocity @ 650 FPM, \o B N
Read Duct Diameter @ 9.2", QQ % RS
Read Duct Dimensions 6" x 12" or 5" x 15" &

rc'«.

454035 30 25 201816 14 0 !
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DUCT CALCULATOR SETTINgZ F‘

' T . Hot Water Coil
1st Determine Friction / 100ft Avallable/—l)D U
1000 FURNACE or 1000
CFM AIR HANDLER [<] 300 CFM
Case #1 Pressure =0.50 inch w.g.

Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

« Blower Static Available = 0.50”

* |ess coil pressure drop = 0.17”

* Available Static for Ductwork = 0.33”
. Total Equivalent Feet = 300

. Friction / 100 Ft = 0.33” / 300 ft x 100 = 0.11”




DUCT CALCULATOR SETTIN_zZ r‘

2nd Determine Duct Size [Hot Water Coil
/ P.D.=0.17" w.g.

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER [<] CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

 Friction/ 100 Ft= 0.11”
« CFM= 1000

* 1st) Set Friction/100 ft @ Desired CFM
« 2nd) Read Round or Rectangular Duct Size  14¢/10x16
» 3rd) Adjust Duct Size Up to Standard Size




i

\ 1) Set 1,000 CFM across from 0.11 Friction Loss
o 2) Read required duct size to ideally match

= 3)Round up to a nominal size!

14¢/10x 16




e

DUCT CALCULATOR SETTIN

1st Determine Friction / 100ft Available /—|Hot Water Coil
P.D.=0.17" w.g.
1000 FURNACE or I 1000
CFM AIR HANDLER [<] 300 ft CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

« Blower Static Available = 0.38”

* less coil pressure drop = -0.17”
* Available Static for Ductwork = 0.21”
. Total Equivalent Feet = 300

e Friction/ 100 Ft= 0.21” /300 ft x 100 = 0.07”




DUCT CALCULATOR SETTIN_zZ r‘

2nd Determine Duct Size Hot Water Coil
/ P.D.=0.17" w.g.

1000 FURNACE or 300 ft 1000
CFM AIR HANDLER [<] CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.
Case #3 Pressure = 0.24 inch w.g.

* Friction/ 100 Ft= 0.07”
« CFM=1000

* 1st) Set Friction/100 ft @ Desired CFM
« 2nd) Read Round or Rectangular Duct Size  15¢/10x19
« 3rd) Adjust Duct Size Up to Standard Size 16¢/10% 20




Since 1965

INSTRUCTIONS:
A Establish Air Quantity (CFM) and Friction LosS.
B Set Air Quantity (CFM) opposite of Friction LOSS.

C Read Velocity (FPM) opposite of Air Quantity (CFM).
D Read Duct Diameter opposite of arrow. :
E Read Equivalent Rectangular Duct Dimensions.

EXAMPLE:
Given: 300 CFM @ -08 Inches of Water per 100 ft.
Velocity, Equivalent Duct Dimensions.

Find: Size of Round Duct,

Solution:
Read Velocity @ 650 FPM,
Read Duct Diameter @ 9.2", "O\
Read Duct Dimensions 6 x 127 or5 x15% @%
; 0\‘“ %
O ¢

RECTANGULAR P -

w
& mmqw“’o

807,
50,

4540
35 30 25 201816 14 12

1)S
) Set 1,000 CFM across from 0.07 Friction Loss

2) Read required duct size to ideally match

3)Round up to a nominal size!

15¢/10x 19

16 9/ 10x20
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DUCT CALCULATOR SETTIN

1st Determine Friction / 100ft Available /—Hot Water Coil
P.D.=0.17" w.g.
1000 FURNACE or 1000
CFM AIR HANDLER [<] 300 ft CFM

Case #1 Pressure = 0.50 inch w.g.
Case #2 Pressure = 0.38 inch w.g.

Case #3 Pressure = 0.24 inch w.g.

 Blower Static Available = 0.24”
* less coll pressure drop = -0.17”
 Available Static for Ductwork = 0.07”

. Total Equivalent Feet = 300
e Friction/ 100 Ft= 0.07”/300 ft x 100 = 0.02”




Ay _
DUCT CALCULATOR SETTING;, 2 r‘

2nd Determine Duct Size /—Hotwmerc:on
P.D.=0.17" w.g.

1000 FURNACE or
————» 300 ft k
CFM AIR HANDLER [<]

Too Low

« CFM =1000

 Manual "D” recommends that when the design static
starts to go below 0.06”/100 ft, that either the
blower speed be increased, or the air mover be
changed to an air mover with a stronger blower!
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SOME KEY OBSERVATIONZ Z .

As available static changed
What Happen to the Duct Size?

As available static Increased, duct sizes went down
As available static Decreased, duct sizes increased

Adding Components/Accessories
Reduces Available Static and
Requires Larger Ducts ($$9%)




HOW DO WE USE THIS DURING A SER

We saw the old way of doing duct sizing was done .1 per 100 equivalent feet

Y i
- L] i il \
¢ g B
L Y
SRR ) -
& ;\_\ﬁi;n“ ,,,nl"\d i
A N i
o o Iy
Y. e
b S @ﬁ
a0 W DU
B W
%

& cALCUL/

So imagine when you take a static pressure reading and it says .3” wc, that would equal 300 feet of duct.

And our goal is when we see a system above .5” wc, to look for opportunities where you can make
improvements in the duct system to get the static pressure down.

Example; Total system static pressure .7” wc, our goal is .5"wc.
We need to reduce this duct system by 200 feet to get the static pressure at .5” wc.
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HOW DO WE USE THIS DURING A SEﬂ- r‘

How to troubleshoot a duct system.
Use a manometer and take several
measurements thru out the duct system

L1 1 L1 L1

Extended Plenum
Galvanized metal duct system
‘ IE P &-H 8-D - easy bend
,/

P

10 feet

5 feet

V)

54
HW=2
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HOW DO WE USE THIS DURING A SER@“

Galvanized metal duct system

L1 1 L1 L1
‘ IE > ek 8-D - easy bend

A" we

Extended Plenum -

That equals 300 feet
from here to here
This is a significant
restriction.

L] L] L] L1 L1

Make sure your meter is set to display P1
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HOW DO WE USE THIS DURING A SER@“

Galvanized metal duct system

] [ ]
> B:k 8-D - easy bend /l_‘
. v

Equivalent to 250 feet?

10 feet

Need to look in this
area for your airflow
issue

This is an issue and
why these grills are
not getting airflow

\1_1 ]

L] L1

Make sure your meter is set to display P1
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HOW DO WE USE THIS DURING A SEﬂ- r‘

Galvanized metal duct system

L1 1 L1 L1
> ek 8-D - easy bend
| e

-

10 feet

Normal

L]

L]

L] L1

Make sure your meter is set to display P1
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HOW DO WE USE THIS DURING A SER‘@“

Galvanized metal duct system

a T - m
F el 8-D - easy bend
2" we .3” we s
— .
10 feet
35" we
To]
4" wce
L
51 ~ 4§ Extended Plenum
HW=2
_ I 4 | |
Normal reduction o
But high pressure : :
Remember we are working =<
with a blower, not a sucker | — — - - o
RE— )
k-

= | Make sure your meter is set to display P1
(Ck
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HOW DO WE USE THIS DURING A SE@- r‘

While on a service call or PM draw a - - - -
sketch of the duct system to help you
determine the existing EL.

You do not have to get fancy this is for you

Extended Pl
Galvanized metal duct system S -
‘ lt P &-H 8-D - easy bend
i

P

10 feet

——
[)
(&)

—

0

51
HW=2

VA
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GO TO MANUAL D AND GET EL'S FOF

Supply fittings J Return fittings
% —w —] } %

A
Bull _EL_ 6-H
He2ad
| 1-0 No \lr‘anszs(&50 12L>
1-0 1.0 | 85
EL=15
Square Elbow EL Values
§§ 8D | Hard Easy
oy Bend |M/W=1 Bend
o Vanes
Branches to End of Trunk Duct
. "iﬂmﬁwuﬁ'émmwmﬁ 108 Trunk ;merm 80 80 65
Fitting 1T o 1 2 3 4 5 or More
(Q |( 2a )| 35 as 55 65 70 80
L - == W=
e "\
Mitered |H/W | EL 1
Corner 5 0 5
EL = 80 51 |




NLY USED FITTINGS—-CONNECTIONS ETC. AS INDIGATED
ﬁL?A:‘E'g;?LS INDICATE EQUIVALENT FEET OF STRAIGHT DUCT

PLENUMS*

REDUCING TRUNK
DUCT FITTINGS

D Return Air Only
1f sq. cor. ] ’}.’
I 4@ By e
turning \
5

] | # Add 25 equiv. f. o ea. of the 3 igs.
vanes=45 o €10 Minimum % Theso fitings may also be nstalled shaliiie nearest tho it ea. runk duct nd
on plenums for counter flow units. O Radius after each reduction as shown by asterisks

ROUND TRUNK DUCT FITTINGS

= |8 B S GRS P E D E

= ANGLES & ELBOWS FOR TRUNK DUCTS*

* (Inside Radius = 1/2 Width of Duct)

‘>< RS
@3 SN i@ :
NN " -

] = ST -
On the back of your Micrometal Duct Calculator — il . [ R e
Will have some of the most common fittings =

4-15= 51t 12-15= 65 22-27=25 O Radius

16-21= 75 28-42 =40

B 22-27 =100

[e% =40 28-33=125 ANGLES & ELBOWS FQR INDIVIDUAL
= 52-64 =50 34-42 =150 & BRANCH DUCTS

Inside Radius 10 h

> BOOT FITTINGS These values may also be used i =3 ee=5" o 5 25
for floor diffuser boxes. 5 o Xe]

> Gl

N ——

@ )

10in. wide = 10t oy

12" or 14" = 15 3-1/4in.x 10in. = 60 ft.
g g @ 3-1/4x 12" or 14" =75
Radius uare \ ,4 o Square N
® i o \u/ B ) N
R SO er——) .
45 oYY \

10 in. wide = 40 ft.

” BASIC AIR CONDITIONING FORMULAS |
3

12"or 14" =55 3-1/4in.x10in. =75 ft.
3 B 70 3-1/4x 12" or 14" = 90
RETURN AIR COMBINATIONS __RECOMMENDED AND MAXIMUM DUCT VELOCITIES _
COOLING [HEATING %' HUMIDIFYING = (MAXIMUM VELOCITIES SHOWN IN PARENTHESES)
Hg = CFMy x1.08x (T1=Tp) | Hg = CFM x 1.08x (To-T) 40 EQ.FT. DESIGNATION | RESIDENCES SCHOOLS, THEATERS, INDUSTRIAL
"
-2 H= CFMT x 68 x (Wy-Wp) | Hy = CFMT x 68 x W-Wy) INCLUDES PUBLIC BUILDINGS BUILDINGS
ST = 7 RETURN - THESE VELOCITIES ARE FOR TOTAL FACE AREA
— ) . R e R TR T
a M i
— Ti=4 gy (2t 14~y 1 2 = Heating Coils 450 (500) | 500 (600) | 600 (700)
3 () o 7 JOIST SPACE Cooling Colls 450 (450) | 500 (500 | 600 (600)
= acc o 7, 2uc Hoat Galn (B S, Duct Hoal Loss (Buh) & 25EQ. FT. Air Washers 500 (500) | 500 (500) | 500 (500)
e Eipi LEME THE FOLLOWING VELOCITIES ARE FOR NET FREE AREA
—2 T e [P S Fan Outlets 1000-1600  (1700) | 1300-2000 ~ (1500-2200) | 1600-2400 (1700-2800)
o CRMTXI0 ST B 50 EQLFT. Main Ducts 700-900 (800-1200) [ 1000-1300  (1100-1600) [ 1200-1800 (m(rﬁ)
N W Alag Branch Ducts 600  (700-1000) | 600-900  (800-1300) | 800-1000  (1000-1800)
—% IR I.ol:x“r::‘sz] OFMT = TBx (T2 Th g‘gﬁj:yfs Branch Risers 500 (asomg 600700  (800-1200) | 800 (1000-1600)
from Chapter 25, 172 Guide
= Senebs ekl INTAKE
—2 O RECOMMENDED GAUGES FOR SHEET METAL DUCTS
= — B[ 5llha a e STEEL STEEL | ROUND DUCT| FLAT-OVAL
L PR 45 R X45
= Toaving A W.B. Temperature: Refer 1o Enthalpy Table and read
= W.S.tamperature Gorresponding o enhalpy ofleaving ai (1)
[ For Cooling see [1] _ For Heating ses [2]
| FOLLOWING FORMULA APPLY FOR EITHER T
2 COOLING OR HEATING *™,, HUMIDIFYING T
= e - B e s AND TURN
Mo~
e

| GAUGES AND DATA FOR AVERAGE LOCAL EXHAUST SYSTEMS

i ), Spsem dosky proemis 5110

CPMa-CPMo® piy, | AP Gy sre () [P 10" " ol oah e (FOR NON APPLICATIONS)

Elbows and angles shall be a minimum of two

LEGEND FOR FORMULAS DERIVATIONS OF AIR CONSTANTS DIAMETER OF | US. STD. GA FOR STEEL DUCT | o haver than straight lenghs ofequal

CFMr = Total airflow cu.ft./min. Air constants below apply to Std. Dry Air at 70°F and IN INCHES CLASS | | CLASS Il | CLASS lll| diameter.

CFMo = Outdoor air cu.ft/min. 14.7 P.S.LA. (29.92 in. mercury column). They may be T = = 20| Hoods shal be a minimum of ;m gauges
Nt = Total air changes/hr. used in most cooling calculations unless extremely - prugh = s 20| heavir than straight section of connecting
No = Outdoor air changes/hr. precise results are desired. e g2 - 1e | branches. a e

V = Volume of space cubic feet 4.5 (to convert GFM to lbs./hr.) 51 sl 8 16 14 Smdlln_rms“__wlnon
Hr = Total heat Btuh
Hs = Sensible heat Btuh 45 BOMinr. o g0y 075 FOR ALUMINUM DUCT - Use 2 gauge numbers heavier.
HL = Latent heat Biuh i CLASS L. Includes non-abrasive applications such as paint spray, woodworking, pharmaceutical and
*hy _ fEnthalpy or | - entering air Btu/lb. where 13.33 is the specific volume of std. air {ood product, and discharge ducis from dust collectors.
dry air (cu.ft/Ib.) and .075 = density (Ibs./cu.ft.) 6 ik e

for ial (low-pr o
. conveying); moderatel Mwmﬂd:mhﬁhﬂwmmﬂdlnmmﬂm
= gt e s e of chomicals and wood dust exhaust of founcry shakeouts and

=Y
*hz ~ \total heat of f - Ivg. air Btu/lb.
Ty = Temperature of entering air
T2 = Temperature of leaving air °

t1 = Indoor design temperature °! handiing systems; 2in dusts; coal crushing and screening; exhaust of git blast cabinets; and

tp = Outdoor design temperature °F.D.B. 24 Bl = specific heat of std. air (Btulb./*F) g, oulfing and polening.

Wy ‘Grains of water entering cond. i s in moderate to

W, '{w Ib.Mdryalv} e wm"n':wm, 68= 750 x 1060 or 451050 CLass . ncudes polcans oo gy e m;“m 3
p ‘sand and grit blasting and abrasive cleaning operations,

* See Enthalpy of air (Total Heat Content Where: 1060 = Avg. Latent Heat of water vapor (Btu/ib.) mmmu%.mmﬁwm.wwmmmmm

of Air) Table for exact values. 7000 = Grains per Ib. from Chapter 20, 1970 Guide.
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HOW DO WE USE THIS DURING A SER

. . I Runout #2 Runout #4 | Runout #6 Runout #9 t 1t
While on a service call or PM draw a 4-G Boot fﬂ“ —[{I | N L [ Runout#9 him=
sketch of the duct system to help you
determine the existing EL.

You do not have to get fancy this is for you ) ) S Bul Fiead Tae 8

2-A Takeoff w/ No Vanes S

H/W =0.50 13"
\ 4 \ 4 y \ 4 g
Extended Plenum A 4 "8
Galvanized metal duct system 7 2 7y 7Y 7Y é

% P Sl 8-D - easy bend
. ‘ ] r 8 = = 8 5
,1’
10 feet -
“L;?—J A 4 y A\ 4 |_|v A 4
= O _ = ‘

— .
l[ Runout #1 Runout #3 Runout #5 | | Runout #7 | [Runout #8 |

< P < »le
|‘ PN

>l %<—>| < >le
6t 6 ft 5t | 6ft I 5 ft T DY

40 to 50 ft

o
\
V)

AA 4

l< »le >l
><

\ 4

10 ft

H/W=2
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MAKE YOUR NOTES & START THE

Now you do not need to run the numbers on all the supplies, pick the closest 2 and the furthest 2.

Actual and Equivalent Length (EL) Takeoff Summary Sheet
Supply Duct Runs Return Duct Runs
# 1 # 5 # 6 # 9 # R-1 # # #
Straight Length® 28 5 10° 33’ | Straight Length® 5
Straight Length® 12’ 18’ 22 15° | Straight Length® 10’
Group(B) 1-O0 120° 120° 1200 120° Group(B) 6-H 15
Group® 2-A 35’ 70° 65’ 35> | Group® 8-D 65’
Group® 4-G 80° 80° 80° 80" | Group® 5-1 30’
Group® Group®
Totals 275 | 293’ | 297 | 283’ Totals 125’

A) Enter the length of the Trunk & Branch runouts.
B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL.

Now take the longest of your supply runs and the return and add them together for total system EL

297" + 125’ = 422’ EL duct system




		Actual and Equivalent Length (EL) Takeoff Summary Sheet



		

		Supply Duct Runs

		

		Return Duct Runs



		

		#      1

		#    5

		#    6

		#    9

		

		# R-1

		#

		#

		#



		Straight Length(a)

		28’

		5’

		10’

		33’

		Straight Length(a)

		5’

		

		

		



		Straight Length(a)

		12’

		18’

		22’

		15’

		Straight Length(a)

		10’

		

		

		



		Group(B) 1-O

		120’

		120’

		120’

		120’

		Group(B) 6-H

		15’

		

		

		



		Group(B) 2-A

		35’

		70’

		65’

		35’

		Group(B) 8-D

		65’

		

		

		



		Group(B) 4-G

		80’

		80’

		80’

		80’

		Group(B) 5-I

		30’

		

		

		



		Group(B)

		

		

		

		

		Group(B)

		

		

		

		



		Totals

		275’

		293’

		297’

		283’

		Totals

		125’

		

		

		





A)   Enter the length of the Trunk & Branch runouts.


B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL.



AVAILABLE STATIC TO MOVE A!ﬁ Z .

* Available Static @ Furnace = _0.50"

* Pressure Drops
Cooling Coil  0.26”

Remember the job we

Supply Grill M changed from a 14” coil to
. ” a 17” coil and we thought
Return Grill & that fixed our issue?

Damper (Balancing) 0.03”
High Eff Filter NONE

Totals = 0.35” => -0.35”
Available To Deliver Air

and Design Ductwork = [ 15”




>
DUCT CALCULATOR SETTIN-gZ r‘

1st Determine Friction / 100ft Available /— e

1000 1000
—’CFM FURNACE | 422 ft CFEM
Case #1 Pressure = 0.50 inch w.g. Remember the jOb we

changed from a 14” coil to
a 17” coil and we thought
that fixed our issue?

Blower Static Available = 0.50”
less pressure drops = _ -0.3%"
Available Static for Ductwork = 0.15”

Total Equivalent Feet = 422
Friction / 100 Ft = 0.15” /422 ft x 100 = 0.04:’\

This needs to be above 0.06”

=Y
(CE Per Manual D




e

WE MAKE SOME FITTING CHAN

I Runout #2 /| Runout #4 | Runout #6 Runout #9 1
We changed our takeoffs from 2-A to 2-B. 4-G Boo fﬂ“ . | N | | Runaut#9 him=
Removed 6” round air-tight and replaced
with 8” inch round air-tight and a 8X6
reducer. - - - - _
- - Q e 5
N
We changed our Bull Head Tee from 1-O R 1-P Bull Head Tee IS
. . . . . w/ Vanes S
to 1-P just by adding turning vanes inside
the box. > Ny : .
o
Extended Plenum Y g
Galvanized metal duct system /T % %) A %) e
% P B 8-D - easy bend
| ‘ ] e S 5 5 S 2
,/
10 feet -
[}
u';—’ v y v - a v
— — — v /H \
Runout #1 Runout #3 Runout #5 | | Runout #7 | [Runout #8 |
L~ >
X PR PN PR PR PR e e e >
Ey'w:;\h Coett | oen | 5t | GTI 51t | ™ om0 13t 1 1ot
40 to 50 ft



MAKE ADJUSTMENTS TO YOUR NOT
& RE-DO THE MATH

Now you do not need to run the numbers on all the supplies, pick the closest 2 and the furthest 2.

Actual and Equivalent Length (EL) Takeoff Summary Sheet

Supply Duct Runs Return Duct Runs
# 1 # 5 # 6 # 9 # R-1 # # #
Straight Length®) 28 5 10° 33> | Straight Length® 5
Straight Length® 122 18’ 22 15> | Straight Length® 10
Group® 1-P 20° 20° 20° 20 | Group® 6-H 15°
Group® 2-B 20° 45’ 40’ 20 | Group® 8-D 65’
Group® 4-G 80’ 80° 80’ 80" | Group® 5-1 30
Totals 160° | 168’ | 172’ | 168 Totals 12%°

A) Enter the length of the Trunk & Branch runouts.

B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL.

172" + 125 = 297’ EL duct system

Now take the longest of your supply runs and the return and add them together for total system EL




		Actual and Equivalent Length (EL) Takeoff Summary Sheet



		

		Supply Duct Runs

		

		Return Duct Runs



		

		#      1

		#    5

		#    6

		#    9

		

		# R-1

		#

		#

		#



		Straight Length(a)

		28’

		5’

		10’

		33’

		Straight Length(a)

		5’

		

		

		



		Straight Length(a)

		12’

		18’

		22’

		15’

		Straight Length(a)

		10’

		

		

		



		Group(B) 1-P

		20’

		20’

		20’

		20’

		Group(B) 6-H

		15’

		

		

		



		Group(B) 2-B

		20’

		45’

		40’

		20’

		Group(B) 8-D

		65’

		

		

		



		Group(B) 4-G

		80’

		80’

		80’

		80’

		Group(B) 5-I

		30’

		

		

		



		Totals

		160’

		168’

		172’

		168’

		Totals

		125’

		

		

		





A)   Enter the length of the Trunk & Branch runouts.


B) Enter “Fitting Group Number” from 1 to 13 from Manual “D” Appendix 3 and EL.



DUCT CALCULATOR SETTIN_zZ r‘

1st Determine Friction / 100ft Available /— e

% FURNACE | 297 ft é‘;‘ﬁ >
Case #1 Pressure = 0.50 inch w.g.
Remember the job we
changed the from 14” coil to
- Blower Static Available = 0.50” a 17" coll and we thought
s that fixed our issue?
* |less pressuredrops = -0.35

Available Static for Ductwork = 0.15”

Total Equivalent Feet = 297
Friction / 100 Ft = 0.15” / 297 ft x 100 = 0.05:’\

This needs to be above 0.06”

=Y
(CE Per Manual D




CLOSING THOUGHTS

We hope this simplified course has helped answer some questions or may have given you a new way of thinking about
solving an airflow concern. There is so much more to Duct design, and so many variables, please consult ACCA Manual D.

Not every situation can you just add more duct, a return or a supply, but also where they are added can affect airflow.

Sometimes using any one of the following strategies can help correct an airflow concern.
Change speed tap on blower motor
Change the Evaporator Coil to a larger width and install a transition to reduce the pressure drop
Change duct fittings to reduce EL
Replace the existing duct system
Worst case scenario you may have to change the furnace to the next larger blower, like for our last example.

You may have a situation where you must use multiple solutions.

And keep in mind the numbers we just covered in our examples are in a situation where the duct system is installed
perfectly according to ACCA standards.

Of course, field conditions will always affect the true numbers.




CLOSING THOUGHTS

| know we do not like math or using Manual D.

But when addressing an airflow concern, and by doing the math you can make sure you are correcting the
concern the first time. And not wasting any one's money with things that did not work.

Measure twice, cut once! Its cheaper.




B

Questions?
Thank You




First visit cematraining.com and Login or Register for the site.
Then scan this QR Code, file in the brief form and submit.
Then click “Take this Course”
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