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Learning Objectives

= Review the primary engineering principles
involved in fan operation, rating, and
performance.

» Understand conditions beyond the fan that
impact fan performance.



Fan Fundamentals

Subjects

 Fan Laws

 How Fans are Tested and Rated
 Various Fan Types

» System Effects



Key Terms

- CFM

- SP (Ps)
- VP (Pv)
- RPM

- BHP

o KW
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Fan Laws
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Fan Laws

- CFM = 10,000 « CFM =
«SP = 1" «SP =

« RPM = 1,000 « RPM = 2,000
« BHP = 10 « BHP =
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Fan Laws

- CFM = 10,000 - CFM = 20,000
«SP = 1" «SP =

« RPM = 1,000 « RPM = 2,000
« BHP = 10 « BHP =
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Fan Laws

- CFM = 10,000 - CFM = 20,000
«SP =1” «SP =

- RPM = 1,000 « RPM = 2,000
« BHP = 10 « BHP =



Fan Laws

- CFM = 10,000 - CFM = 20,000
-SP=1" « SP = 4”

- RPM = 1,000 - RPM = 2,000
- BHP = 10 « BHP =
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Fan Laws

- CFM = 10,000 « CFM = 20,000
-SP=1" +SP =4’

- RPM = 1,000 « RPM = 2,000
« BHP =10 « BHP =
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Fan Laws

+CFM=10,000  «CFM = 20,000
+SP =1 +SP =4’

+ RPM = 1,000 + RPM = 2,000
+ BHP = 10 + BHP = 80
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Testing
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Fan Performance Curve
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Product Selection Software

Fan Design: 854 Series 45 General Industrial DH HEE
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Operation

in a System
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Operation in a System
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Operation in a System
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Operation in a System
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Density and Airstream

* A fan’s operation is impacted by the density and the
component make-up of the gas stream moving through
the fan.

* The gas stream density is affected by temperature and
altitude.

* The primary concern for the operating temperature of a
fan is a mechanical issue.




Fan Types

* Different fan (impeller) types have differing
characteristic (performance) curves.
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Radial
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Backward Inclined

March 6—7 2018 www.aset-us.com

The New York Blower Company
Fan-fo-Size
Tubular Ceamifugal Vaolume Flow Bare: 33,000 CFM Temp.: T0Deg F
54 Acoustafedl Fan Static Press.: P33 mwg Aldmde: 0 5
Class: 3; A 9 Speed: 1001 pm Dreensiny: 0.0750 [ovfi3
Power. §6.9 bhp Cutlet Velooiny: 1083 fimm
10.0 =
e —t— -l
e ..'- L - _
— 75 I . T 79 3_]1
E T /l/ N ™~ 7 =
J b3 -l =
= n / b -
4" LY 1 =
. E ' \ i =
-] B / N 'og
2 5 -— 50
W 50 . - =
A A — @
' F, LY - —
T} s / \ o
= L / - =3
& ; \ 1 =
w ~ / 25
£ 25 N X
w I~
rd ™, —
/ "\ ]
_I 1 L1 L1l N N O K lI I_
0.0 0
0 10000 20000 30000 40000 50000 60000 70OOC sO00C
Volume Flow Rate (CFM)
AMCA Licensed for Awr Performance withour Appurterances (Accessories). Power (bbp) excludes drives.
Parformance certified iz for installaton type: B - fee inler, ducred outles.
our Sales Fepresentarive:
[w1.75.300-E -- Ocrober 2007] Date Printed: 9212009 Tha Mew York Blower Company
Copyright ©1999 The MNew York Blower Company. Phone: §30-T84-5700
Wersion- 1.75 300-E {October 2007} Primed: J3/21/2003 FOF. Caic kode: 3

AMCAASET-US Conference, San Antonio, TX

38




Backward Inclined
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Forward Curve
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System Effects

 Laboratory Environment

» Specified (AMCA)
Configurations
* Inlet and outlet conditions

specified...why?
...to minimize system effect
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System Effects

AMCA
Publication 201-02

(R2007)

Fans and Systems

AIR MOVEMENT AND CONTROL
ASSOCIATION INTERNATIONAL. INC.

The Intemnational Authority on Air System Components
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System Effects

AMCA 201-02 (R2007)
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Note: Fan Inlet and elbow positions must be oriented as shown for the proper application of the table on the facing
page.

Figure 8.5 - Outlet Elbows on SWSI Centrifugal Fans

AMCA 20102 (R2007)
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SYSTEM EFFECT CURVES FOR SWSI FANS

DETERMINE SEF BY UISING FIGURES 7.1 AND 8.1

For DWD fans determine SEF using the curve for SWSI
fans. Then, apply the appropriate mulipliar fram the
Iebulation bedow

MULTIPLIERS FOR DWDI FANS

ELBOW POSITION A= &F = 1.00

ELBOW POSITION B = 4P  1.26

ELBOW POSITION C = AP = 1.00

ELBOW POSITION D = 4P = 0.85

Figure 8.5 - Dutiet Elbaws an SWS! Centrifugal Fans
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System Effects

CONVERGING TAPERED ENTRY
INTO FAN OR DUCT SYSTEM

L,

a. c.
IDEAL SMOOTH ENTRY TO BELL MOUTH INLET PRODUCES VENACONTRACTA AT INLET
DUCT ONA DUCT SYSTEM FULL FLOW INTO FAN REDUCES EFFECTIVE FAN INLET AREA

FLAMGED ENTRY INTO
FAN OR DUCT SYTEM

Figure 9.1 Typical Inlet Connections for Centrifugal and Axial Fans
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System Effects o 2

IMPELLER
ROTATION

COUNTER-ROTATING SWIRL

OF DUCT

Figure 9.3A - Non-Uniform Airflow Into a Fan
Inlet Induced by a 90°, 3-Piece Section Elbow--
No Turning Vanes

1

Figure 9.7 - Example of a Forced Inlet Vortex Figure 9.3B - Non-Uniform Airflow Induced Into
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System Effects

Inlet Box Damper

Inlet Box Damper Parallel Blades
\ Opposed Blades
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QOutlet Damper
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Inlet Vanes @
B Opposed Blades

|
|
|
|
} L
| A\
| Qutlet Damper
Cylindrical | Horizontal Parallel Blades
Type Variable -4
Inlet Vanes \
Cutlet Damper
Vertical Opposed Blades

QOutlet Damper
Vertical Parallel Blades

Figure 10.1 - Commen Terminology for Centrifugal Fan Appurtenances
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System Effects

25 DIA.
NE?E}I%BLE O Jr P, =124 Pa (0.5in.wg)
{I-P) in.wg \ . FRICTION747Pa(30inwg) _  _
AT 1.42 m¥s (3000 cfm)
(S1) Pa—l |~ 1046 Pa (3.7 in.wg)
1245 5 e L
/\ P Fea 922 Pa (3.7 inwg)
996 4 —— =
747 3 / -~ >
922 Pa -
/ f"‘ {37 inwg) _// S A e
498 2 = 124 Pa
/‘f.-" 747 Pa (3.0 in.wg) F. - E\ (0.5 inwg)
249 1 =
R L —
0o o0 =
7 g f F
A BC D E ATMOSPHERIC PRESSURE

Figure D.2 - Pressure Gradients - Plenum Effect
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System Effect Demonstration
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