


1. Understand how fans and blowers are tested for performance data.

2. Understand how fan and system curves are developed and read from
the performance data. Learn how to apply engineering judgment to
minimize the risk of unstable operation.

3. Describe factors that cause a change in system resistance and explain
how this will affect the fan performance.

4. Explain the difference between system resistance and system effect
and describe how each impacts the performance of a fan in a system.

4. Identify causes of system effect and describe how it can be minimized
or compensated for in various applications.



Catalog and Software

Fan Air Performance













Nozzles: Calibrated to measure total pressure and air flow.













Drive Loss

Pulleys

/ Belts
/ The fan is

not tested
with belts
and pulleys.




Drive Loss

Fan Shaft BHP

Only catalog
fan shaft BHP.
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Air Performance
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Performance certified is for Installation Type A. free inlet, free outlet. Po'.ﬂ.er rating {BHF'JI does not include tranem SSes. F'erformanc.e ratings ! of
appurtenances (accessories) in the airstream. The sound ratings shown are loudness values in fan sones at 5 ft. (1.5m) in a hemispherical free field calculated per AMCA Stan-
dard 301. Values shown are for Installation Type A: free inlet fan sone levels. Shaded area indicates reinforced wheel required.




Catalog | Mtr. HP/ i 0.00" SP |0.125"” SP | 0.250"” SP | 0.375” SP | 0.500"” SP | 0.625" SP | 0.750” SP | 0.875” SP | 1.000"” SP | 1.250” SP | 1.500"” SP
Number | Drv. Wt SonclBHP Sone |BHP |Sone |BHP Sone [BHP Sone IBHP SoneIBHP Sonc]BHP SonclBHP SonclBHP SonclBHP Sone |BHP
1/3 arn | neon 5904 5227 4171
19 Ibs. 61 [30[ 6523244 17].33 | | | | | | |
1/2 naa | 2noa 6785 6216 5468 3986
23 Ibs. 80 |4 [ 724964 [ 5 ]58].46 [ [ [ | | |
34 o | - 7803 7317 6749 5999 4458
31 bbs. 1077099 73|89 | 7582 [.76]76 |.69 | | | |
1 86 8178 7696 7096 6334
36 Ibs. 13.0 [ .94 [125] .97 [11.3 [1.00][ 10.5 [1.02] 9.8 [1.03 | | | |
1-1/2 . 9892 9514 9115 8664 8123 7480 6581
38 Ibs. 16.4 [1.42]16.1 [1.46] 149 [1.50[ 14.0 [1.53[13.3 [1.565]12.7 [1.56] 12.1 [1.53 | |
300C9B 2 631 10894 10551 10196 9813 9374 8865 8278 7529
50 Ibs. 18.9 [1.90[ 189 [1.94[17.8 [1.99] 16.9 [2.02] 16.3 [2.05] 15.6 [2.07] 15.0 [2.08] 14.3 [2.06 | |
3 677 11688 11369 11042 10696 10315 9878 9386 8825 8128
21 ]2.34 21 |2.39 20 |2.44 194 |2.48 18.7 |2.52 18.1 |2.54 175 |2.56 16.9 |2.57 16.4 [2.55 ]
12499 12201 11898 11581 11241 10864 10439 9970 9441 7742
24 ]2.87 24 ]2.92 23 ]2.97 22 |3.02 21 |3.06 21 |3.09 20 |3.11 19.5 ]3.13 18.9 ]3.14 179 ]2.98
13673 13401 13125 12842 12545 12228 11878 11493 11073 10098 8410
28 [3.75] 28 [381] 28 [3.87| 27 [3.92] 26 [3.97] 25 [4.01] 24 [4.05] 24 [407] 23 [4.09] 22 [4.11] 21 [3.88
14864 14614 14362 14105 13839 13562 13265 12944 12594 11814 10882
33 [4.82] 33 [489] 33 [4.95] 31 [5.01] 30 [5.07] 29 [5.12] 29 [5.16] 28 [5.20] 28 [5.22] 26 [5.27] 25 [5.28
Performance certified is for Installation Type A: free inlet, free outlet. Power rating (BHP) does not include transmission losses. Performance ratings do notinclude the effects of
appurtenances (accessories) in the airstream. The sound ratings shown are loudness values in fan sones at 5 ft. (1.5m) in a hemispherical free field calculated per AMCA Stan-
dard 301. Values shown are for Installation Type A: free inlet fan sone levels. Shaded area indicates reinforced wheel required.
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Performance certified is for Installation Type A: free inlet, free outlet. Power rating (BHP) does not include transmission losses. Performance ratings do not include the eﬁects of
appurtenances (accessories) in the airstream. The sound ratings shown are loudness values in fan sones at 5 ft. (1.5m) in a hemispherical free field calculated per AMCA Stan-
dard 301. Values shown are for Installation Type A: free inlet fan sone levels. Shaded area indicates reinforced wheel required.
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Manufacturer Model Name

Manufacturer Name
| —




900" SP [0.1257 5P [02507 P [ 0.375" SP [0.500" SP [0.625" SP [0.750" SP [0.8757 SP | 100" SP | 12507 SP [ 15007 5P
Number | Drv. Wt [RPM WWWWWWWWWWWWWWWWWWWWWW
-————————
19 1b 61 [0 [62 (@44 [®[ [ [ | | [ [ [ T [ T [ T [ [ T
o e | sese | [ [ [ [ [ T
bbs. (B0 46|72 4864 [5[66 (4] | | [ [ [ [ [ T [ T [ [ T
200008 | % a5z |osso |72 7377 | 6@ | 5o [ a@s | [ [ [ | | |
b, (o770 |98 73|89 |82 w76 e | [ 1 [ [ T [ | [ | T
: 615 ewe | 7o | 7o [ esa | | | | | |
_m- mummmmmmmm------------
m—

H-.

—

21 [254] 71 [235] %0 [244] 164 248|787 [252]T6.1 [25A] 75 [256] 69 [257] T64 [285] ] ||

I e W O 0 . -
° ---

5 |72 o220 |07 3 I (2B [T | T T e T
300C118 T[T [392 % [597| %5 Ja0T[ % 505 7 [807| 73 Ja08[ 22 a2
98 Ibs ——

EEE]I‘EI
Performance certified is for Installation Type A: free inlet, free outlet. Power rating (BHP) does not include transmission losses. Performance ratings do not include the eﬁects of
appurtenances (accessories) in the airstream. The sound ratings shown are loudness values in fan sones at 5 ft. (1.5m) in a hemispherical free field calculated per AMCA Stan-
dard 301. Values shown are for Installation Type A: free inlet fan sone levels. Shaded area indicates reinforced wheel required.
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Reading a Fan Curve







Manfacturer Model Name

Manufacturer Name
_——







ManufacturerModeI Name

Manufacturer Name
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Unstable Operation




Unstable Operation

Small
Pressure
Change




Unstable Operation

Small
Pressure
Change




Field Performance Data










Test Setups and Field Installations

Fan: Power Roof Ventilator




Test Setups and Field Installations

Fan: Power Roof Ventilator

Roof Curb




Test Setups and Field Installations

Fan: Power Roof Ventilator

Back Draft Damper

Roof Curb




Test Setups and Field Installations

The fan test does
<«— NOT include
pressure drop for the
backdraft damper.




Test Setups and Field Installations

Fan tests do not include any
accessories. Some examples:

Dampers
Filters
Guards




Test Setups and Field Installations

Fan tests do not include:

Drive losses

Duct transitions / systems
Duct fittings
System Effect







Drive Loss: AMCA 203-90

Estimated Belt Drive LossT
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Drive Loss: AMCA 203-90

Notes:

Higher belt speeds tend to have higher losses than
lower belt speeds at the same horsepower.

Drive losses are based upon the conventual v-belt
which has been the workhorse of the industry for
many decades.




ASHRAE Research




Introduction to System Effect










Chapter 21 - Fans

Notes:

Section 3. — Testing and Rating

Section 4. — Field Testing of Fans for Air
Performance

Section 5. — Fan Laws

Section 6. — Fan and System Pressure Relationships
Section 8. — Duct System Characteristics

Section 9. — System Effects

Section 10. — Selection













Inlet Conditions

Adapted from AMCA Standard 99-10
“Engineering Cookbook”, Page 75




Inlet Conditions

Adapted from AMCA Standard 99-10
“Engineering Cookbook”, Page 75




Outlet Conditions

Adapted from AMCA Standard 99-10
“Engineering Cookbook”, Page 76




Outlet Conditions

Adapted from AMCA Standard 99-10
“Engineering Cookbook”, Page 76










Roftation and Discharge Designations

Adapted from AMCA Standard 99-10 — "Engineering Cookbook”, Page 13




Roftation and Discharge Designations

Adapted from AMCA Standard 99-10, “Engineering Cookbook”, Page 14




System Effect

Real World Examples










Inlet Conditions

Adapted from AMCA Standard 99-10










Outlet Conditions

Adapted from AMCA Standard 99-10










Roftation and Discharge Designations

Adapted from AMCA Standard 99-10




Roftation and Discharge Designations

Adapted from AMCA Standard 99-10







Inlet Conditions

Adapted from AMCA Standard 99-10










ANSI / AMCA Standard 210, Cross Listed as ASHRAE Standard 51,
“Laboratory Methods of Testing Fans for Certified Aerodynamic
Performance Rating”

AMCA Publication 211, “Certified Ratings Program — Product Rating
Manual for Fan Air Performance”

AMCA Publication 203, “Field Performance Measurement of Fan
Systems”

ASHRAE Handbook Series, “2016 — HVAC Systems and Equipment,
Chapter 21 - Fans”

AMCA Publication 201, “Fans and Systems”
AMCA Standard 99, “Standards Handbook”

Loren Cook Company, “Engineering Cookbook”



Brent A. Fullerton

bfullerton@lorencook.com



