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Testing Procedures for Air Flow
and Coverage Area

* Four Ways to determine CFM and Area Coverage
* Method 1: Use CFM (Computation Fluid Mechanics);
 Method 2: Use CFD (Computational Fluid Dynamics);
e Method 3: Use AMCA 230-15;

e Method 4: Use Falco’s Test Procedure 102018;
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Epoch Fahs

Method 1: CFM
Calculations
Analytical Methods
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Critical Factors to be Considered
for Air Flow Coverage

1. Diameter of the fan;

2. Coverage area;

3. Optimum distance from the ceiling (X);
4. Optimum distance from the floor (Y);

5. Optimum distance from the wall (Z).
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Fan Performance Com

All Fans (6 to 24-ft)

narison for

Diameter | Speed Power Max Optimum Optimum Optimum
of the Fan | (RPM) (W) Coverage Distance Distance from Distance from
(ft) Area (S5q. Ft.) | from the the Floor (ft) ¥ | the Wall to the
A Ceiling (ft) X fan center (ft) Z
(5] 230 650 4000 2 9 9
8 190 860 5000 2 12 12
10 160 1000 6000 2 15 15
12 130 J00 F000 3 18 18
14 120 1150 000 3 21 21
16 95 1060 12000 4 24 24
NI |75 __ |900  |1so00 |4 |27 27 1
20 60 720 18000 5 30 30
22 55 680 23000 5 33 33
| 24 (S 1200 10000 5 46 16
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24-ft Fan

Fan Diameter (ft) 24
Speed (RPM) 62
Power Consumption (W) 1120
Max Coverage Area (Sq. Ft.) 30’000
Optimum Distance from the Ceiling (ft) - X 5
Optimum Distance from the Floor (ft) - Y 36
Optimum Distance from the wall to the fan center (ft) 36




Fan Speed Vs. Diameter For HVLS Fan

Fan Spesad vs. Diameter for 1hp industrial HYLS Fans
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Note: Higher Fan Speed ishotaiindicatign‘eT Wigher air flow.



Max Coverage Vs. Fan Diameter

Fan Coverage Areavs. Diameter for 1lhp industrial HVLS Fans
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Fan Coverage Vs. Fan Diameter

Max Coverage Area [5g. Ft.)
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Fan Coverage Area vs. Diameter for 1hp industrial HVLS Fans
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Power Consumption Vs. Fan Diameter

Powser Corsumation vs. Fan Dtameter for 1hp indwstrial HYLS Fans
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Note: Coverage area increases with increase in fan diameter but at reduced air flow

speed at the boundaries if power consumg)tion is keﬁ)t the same.
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Air Flow Vs. Distance from floor

MNormalized Air Flow vs. Distance from Floor for Various HVLS Fan
Diameters
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Note: Real input power consumption is a critical indicator of air flow.
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Air Flow Vs. Distance from floor

Normalized Alr Flow vs. Distance from Floor for Various Fan Diameters
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Note: Air flow is most optimum at 1.5 times the fan diameter.
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CFM Results

24 ft vs. 18 ft

© Falco eMotors Pvt Ltd 2019-2020
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Air Velocity along the building length (Bay 2)

Air Flow (Ft/m)
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Estlmated Air Flow based on Experiments — Data Captured at 3ft from Ground



Average CFM for 24 ft(2 Fans)

» Average Air Velocity =171 f/m
* Average Fan Sweep Area = 3617 Sq. Ft.
* Average CFM = 651,060
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Air Velocity along the building length (3 Fans)
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Estlmated Air Flow based on Experiments — Data Captured at 3ft from Ground



Average CFM for 24-ft (3 Fans)

* Average Air Velocity = 162 f/m
* Average Fan Sweep Area = 3617 Sq. Ft.
* Average CFM = 585,954

Highly
Confidential



Method 2:CFD

Computational Fluid Dynamics

© Falco eMotors Pvt Ltd 2019-2020
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Epoch Fahs

Study with 24 Feet
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:-121 X 30 X 12 meter
Ltd 2019-2020

Bay2 & 3 Sitg Dlimensions
Falco e

Geometry with 24 Feet
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Fan Data

Y (N
poch Fans
.'"h__"__._._ _ .' ..'

Working fluid Air

Angular velocity of fan 62 rpm
Technology UPF / PMSM
Motor Power (Kw) 1.2 Kw
Minimum Space from wall in feet 36 feet
Torque 0to170 Nm

Voltage

200-265VAC, 1 Phase, 50/60 Hz




Y (e
poch Fans

METHODOLOGY N

U Numerical Models

1. Solver : This study utilized industry standard Computational Fluid Dynamics (CFD) software

package ANSYS CFX with double precision to carry out flow simulations.

2. Turbulence Model : The k- epsilon turbulence model is a two-equation model that is used
for many fluid dynamics applications. k-epsilon model in the free stream. For general

purpose simulations, the k- epsilon offers a good compromise in terms of accuracy.

3. Method : Higher order differencing schemes are used for all advections.



y
Side View
Velocity ANSYS
Plane 4 R17.0
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Anﬁv Data Captured at 3ft from Ground



ANSI/AMCA
Standard 230-15

Laboratory Methods of Testing
Air Circulating Fans for Rating
and Certification

An American National Standard
Approved by ANSI on October 16, 2015

Method 3: AMCA 230-15

AMCA is air movement and Control Association (USA)

AIR MOVEMENT AND CONTROL
ASSOCIATION INTERNATIONAL INC.

The International Authority on Air System Components



AMCA Test Set
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Air Flow Measurement
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The Data

* The following data was collected by the Lucas TVS

Epoch
Voltage | 240.7
Current | 4.43
Power Factor 0.958
Watts ’. 1023
Volta-Ampere 1066




Data Collected on Air Flow (ft/min)

(July 26, 2019 — AMCA 230-15)

Distance |Up (Epoch)|Low (Epoch)
3 230 110
6 260 160
9 530 260

12 641 480
15 421 521
18 289 470
21 274 570
24 290 521
27 160 472
30 130 348




Data Collected on Air Flow on the
“loor




Data Collected on Air Flow at 3-ft
from the Floor




Fan Performance AMCA 230-15

Data to be entered Linits
Ambient wet bulb temperature two 28 [Cesius
Ambéent dry bulb temperature tdo 3T |Celsius
Barometric pressure in pascal 101200 |Pa
(Zas constant- R 2BT |jHg.K
Standard air density 1.2 | Kgim3
Dia of the fan 24 ft
Blecirical input power 1217 |W
Owrtput cumrent 3.75 |Arms

Preliminary calculations

P 3T60.B

Pp 31536
Area 42 02448161 [m2
Owrtput Fower A76.68143555 [W
Torque 148.125 |[Mm
Load measured by Load cell B14 6345488 | M

Fan performance data

Ambient air density 1123519560 | Kg/m3

Thrust Ft B70.0881918 |N
CFM

Efficiency BO_26412124 | %

Efficacy 1555727 556 |m3's/W




Method 4: 102018
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Testing Procedure for Air Flow and
Coverage Area (Procedure 102018)

* Install Fan on Location as per Required Height;

e For 3-Blade Fans Optimum Height is 1.1 to 1.2 times fan diameter, 5 or 6
blade fans, optimum height is 1.5 times the fan diameter.

* Run Fan at Maximum Speed;

* Take Air Velocity Measurements by using Digital
Pencil Probe Anemometer.

 Air Velocity measured at Several locations at
distance of every 10 Feet from the Fan Center.

* Measure Power Consumption of Fan by using
Digital Power Guard Meter.



Sr. No. Titles Page No.
1 Testing procedure for Coverage Area 02
2 Testing Instruments 04
3 Instruments Calibration Certificate 05
4 Epoch 16 & 20 Feet Fan Specifications 07
5 Test Report for 20 Feet Fan 12

6 Test Report for 16 Feet Fan 16



Testing Instruments

* Digital Pencil Probe Anemometer
 Digital Power Guard meter

Digital Pencil Probe Anemometer Digital Power Guard meter



Digital Pencil Probe Anemometer
alibration Certificate
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Digital Power Guard meter
Calibration Certificate
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Testing procedure for coverage area.

Actual Pictures of Fan Installation



Test Measurements for 20 Feet Fan.

:E%géf N.P. K. FOUNDERS
. 4 N (Test & Calibration Lab. Division)
X Calibration And Testlag of Test & Measuring Instruments fer 1SO 9001 & TS.

LABS OFFICEAT : A-82, 93 'H BLOCK M1 D C. PIMPRI, PUNE - 411018
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LAB 2AT W13 MLD.C., Wol, Dist. Satara - 413 803
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10. TEST SPECIFICATIONS / TEST RESULTS: SAMPLE 1D No 20190402
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Calibration And Testing of Test & Measuring lnstruments for 1SO 9001 & TS,

LAB 8 OFFICEAT : A-02, 63 ' BLOCK, M1.D.C. PIMPRI, PUNE - 411 018.
® TEL, : (020) 27473429, 27478895 @ FAX - (020) 27472631 @ SERVICE CELL NO. 98 810 78 834
LAB 2 AT W-18, M.L.D.C.. Wal, Dist. Satara - 412 803,

@ E-mai : ting Bepk com @ waw.npkcalibration com
Annexure-1 to Doc No QATFOR 5,10 04 REV 0O
Test report No. 201904102 VAL Annex.| Page 1 ol 2
Lecation mag for Alr velacity meas:
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(Test & Calibration Lab. Division)
Calibration And Testing of Test & Measuring Instruments for ISO 9001 & TS.

E’ﬂ% N.P. K. FOUNDERS
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@ 140t
Area of coverage

Calculation for Area of coverage

Area for circle is given by;
A=T1rXxr2

Note:lt is observed that upto 70ft radially
or 140 ft diametrically, we found a good
airflow with cooling effect

From reading at 80 rpm we found airflow
upto radius 70ft

Hence
r=70 ft

A= 3.142 X (70)2

A=15,396 sq-ft
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Test Measurements for 16 Feet Fan.
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DETAILS OF UNIT UNDER CALIBRATION
Nomenclature DIGITAL HOT WIRE Id. No IML/&11/FLOWM
ANEMOMETER
Make LUTRON
Sr. No 5023844
[Environmental Conditions:-  Temperature 2638 'C__ RelatveHumidly : B438% |

Ground level to Fan
Distance : 18 Feet

TANDAR F

Se.No_ [ Instrument Name | Instrument srno | Certificate No Calitrated By Valid u ‘
1 THERMAL 01926020 CAW 2350 1801 216 FCRI,PALAKKAD, 150112021
ANEMOMETER KERALA

RESULT OF CALIBRATION
Sr Name of Test or Details of Test | Observation
No Paramater specifications Requirement Unit:mys | Max Value Min
/Standard appicable | Value
1 Alr Velocity Not Specified Alr velocity Location1 | 412 172
Measurement measurement Location 2 197 014
Carred out at 7 Location 3 117 0.15
locatons at Location 4 1.05 011
Distance of Location § 1.26 0.11
every 10 feet Locatbn6 | 0.6 013
from motor upto
| 60 feet in total
| Refer location
| Mw ’
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2 | Power consumption Not specified Reading of
maximum power |
drawn by the fan
at 90-91 RPM - 0.529 kW -
speed Refer
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@120 ft
Area of coverage

Calculation for Area of coverage

Area for circle is given by;
A=T1rxr2

Note:lt is observed that upto 60 ft radially
or 120 ft diametrically, we found a good
airflow with cooling effect

From reading at 91 rpm we found airflow
upto radius 60 ft

Hence
r =60 ft

A= 3.142 X (60)2

A=11311 sq-ft
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Questions

* USA
* +1877 2786323

* India
* +91 9028332255/66

* Email:
* Epochfans@falcoemotors.com



