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 About 
      the product 

        Fan grid array system are designed to move large volumes of air 
at medium to high pressures, and provide a sensible, cost-saving 
alternative to using a large, single fan system.      

 

 

   Features 
and benefits        

Reduced Footprint    
Fan section shorter than a traditional unit with a single larger fan 
 
 
Increased Redundancy 
Should a fan or motor fail, the EC motor speed can be adjusted to bring the 
array closer to, or back, to the design volume. 

 

Lower Noise Output 
Smaller direct drive fans produce higher frequency sound which is 
easier to attenuate, often eliminating the need for upstream and 

   downstream sound attenuation  

 

Simplified Maintenance 
Smaller fans and motors are easier to remove and replace. No belts 
or pulleys to replace. More efficient air distribution. Direct drive fans 
eliminate drive loss from belts and pulleys. Reduced static loss due 
to elimination of sound attenuators and air blenders downstream 

sound attenuation  

 

Uncomplicated Maintenance and Energy Savings 
Repair or replacement of components normally doesn’t require 
additional work Very efficiency  
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EC motor 
 
High efficiency of converting  
electrical power into mechanical.  

 
High efficiency (practically constant) 
in the scope of speed control. 
 
Compatible with UL and Amca guidelines 

 
Outstanding efficiency, even in partial load range  
The benefits of EC technology can be seen by comparing EC and AC external-
rotor motors. 

 
Integrated power electronics 
For efficient motor speed control 

 
Integrated motor protections 
Protects the motor and power electronics 

 
Continuous speed control 
0-10V, PWM signal oder Modbus 

 
Outstanding efficiency 
Even in partial load range 

 
Active temperature management 
Extremely reliable, even under the toughest operating conditions 

 
Wireless communication* 
Easy to configure and read out data 

 
Power factor correction 
Power factor of virtually 1 across a wide operating range 
Top EMC standard 
Integrated filters enable compliance with: 
Interference emission according to EN 61000-6-3 
(household applications) 
Interference immunity according to EN 61000-6-2 (industry) 
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             Motor 
Efficiency 

 
 
 
 

 

 

 
 
 

 

 
 
 

ABB-IE efficiency classes for 4 pole motors at 50 Hz 

EC motor performance comparing with different IEC motor 
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  TECHNICAL  
FEATURES 

 
 
 
 

      NOMINA DATA 
 
 
 
 
 

 
PRODUCT SPECIFICATION 

 
 
 
 
 
 
 
 

 
 

TYPE  curved backward ,fan centrifugal EC 

MODEL  C00‐400B‐EC

Phase  - 1~ 
Nominal Voltage  VAC 230

Frequency  Hz 50/60
Speed  RPM 1900

Power Input  W 750

Current  A 35.3
Sound Pressure Level  dBA 82

Min. Ambient Temperature  °C -25
Max. Ambient Temperature  °C 06+

Mass  Kg  including bracket20 
Dimensions  400 mm

Material Of Impeller  Sheet aluminum 
Number Of Blades  7

Direction Of Rotation  Clockwise, seen on rotor
Surface Of Rotor  CBLUEreflexinCoated

Type of protection  5IP5
Insulation Class  B

Condensate Discharge Holes  On rotor side
Min./Max. permissible ambient motor 
temperature (transportable/ storage)  - 40°C … + 80°C

Operation Mode  S1
Motor Bearing  Ball bearing

Motor Protection  rnallyintewiredTOPresetting‐Self

Length Of Cable  mm500

RoHS  All material accord with RoHS
Min./Max. Humidity  0% ... 90% RH

Motor  External rotor EC motor
Deviation Of Impeller In Axial Direction  ≤1.5mm

Deviation Of Impeller In Radial Direction  ≤1.5mm

Made in Germany 
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Single Fan Performance Curve at Different Speed 
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Size 
range 
 
Type Stacking Size Power (W) Delta p( pa) Volume (m³/h) 

1×1 400 750 995 6500
1×2 400 1500 995 13000 
1×3 400 2250 995 19500 
2×2 400 3000 995 26000 
2×3 400 4500 995 39000 
2×4 400 6000 995 52000 
3×3 400 6750 995 58500 
2×5 400  7500 995 65000 
3×4 400  9000 995 78000 
3×5 400  11250 995 97500 
4×4 400  12000 995 104000 
4×5 400 15000 995 130000 

 
Data and dimensions may be changed please contact for the individual drawing and data 
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Explanation of technical 
Details &quick selection 
 

EC PLUG FAN‐404  

 
 
 
 
 
 
 
 
 

Legend 

1. Fan size 

2. Maximum Fan Speed (nv) 

3. Fan Speed (nv) at duty point 

4. Static Pressure Rise(dpfa) 

5. Air Flow Rate (V) 

6. Duty point at (21600) air flow (as example) 

 
Input Data  
Air flow M3/h = 21600 
Static pressure pa = 500 

Output Data  
Fan speed RPM =1812 
Output power kW = 3.5  
 For precise selection refer to software selection – Smart pro (I) 
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Stacking 

 Chart - Minimum space requirements for different stacking arrangement 
 
Stacking by 1×1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Stacking by 1×2 Stacking by 1×3 
 

Fan clearance space to adjacent fans 
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Stacking by 2×2 Stacking by 2×3 
 

Stacking by 2×4 
 



 

 
CATALOGE 

S. S. Air - Smart Air Technology 

Ring Road, Exit 6 Al-Warraq, Seqeel, e.hotline : 22122.tel 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Stacking by 3×3 

Stacking by 2×5 
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Stacking by 3×4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Stacking by 3×5 
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Stacking by 4×5 

Stacking by 4×4 
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Fan speed control for  
EC motor 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Features 
For switching fans on/off and for speed control of EC motors with 
 0–10 V control voltage input 
 
Design 
Casing made of high-quality plastic. 
Mounting junction box for wall flush mounting. 
IP40 ingress protection rating 
 
Control 
Switching on/off by the control knob. 
Speed control from minimum to maximum value. 
Featured with high efficiency and control accuracy. 
 
Mounting 
Indoor wall flush mounting in a mounting box. 
Suitable for installation in standard electric junction boxes. 
 
Options 
Mounting box EDR-E for wall surface mounting available upon 
separate order. 
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 Diagraph m element with differential transformer 
 Measuring ranges:  0...50, 0...500, 0...1000, 0...2000, 
0...4000 [Pa] 
 LCD-Display 
 Analog output 0...10 V 
 Controlling mode or measuring mode selectable 
 Controlling mode with PI algorithm 
 2 set points adjustable 
 Selectable measurements (differential pressure or volume 
flow) 
 Selectable units (metric or imperial) 
 Maximum output voltage adjustable 
 Open Collector Alarm output (measuring and control mode) 
 Compact plastic housing IP 54; UL 94 HB 
 Supply voltage 10...30 Vdc or 24 Vac (+/-15%) 

 
 
Application 

 
The differential pressure controller DPC200 measures low pressure of non-aggressive gases, 
particularly of air. 
 
The customer can use an analog signal (0...10V). The device offers two different settings. 
On the one hand the output signal stands for a pressure proportional signal during 
measuring mode or volume flow square root signal. 
 
And on the other hand the output signal stands for a PI closed-loop control signal for 
differential pressure during control mode or volume flow during control mode. 
 
This static pressure transducer with controller is primarily intended for air conditioning 
systems, room pressure control and filter control with continuously variable speed fans. 
 
The DPC has an additional alarm output (open collector) for limit value monitoring or for 
filter monitoring next to the analog output. 
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Technical data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electrical connection 

Dimensions [mm] 
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Part number p/n 
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Application guidelines 
 

Introduction  
 

S. S. Air Tech. is Egyptian manufacturing facility for fabrication the 
ventilation fans and evaporative cooling units. 

 
The Smart Fan technology brand name is the part of S. S. Air Tech. in field 
of manufacturing general ventilation    fans such as plug fans, SWSI 
fans,DWDI fans, fan box &modular fan grid arrays set  

 
The modular EC-fan grid array arrangement is recently the highest efficient 
technology in the world, smart air technology utilize made in Germany EC-
fans in modular arrangement (statically & dynamically balanced) and locally 
assemble the fan bracket support as well as array grid set based on the 
customers needs, the selection software facilitate the flexibility of 
specifying the data shots & design parameters for the system fan.  

  
Why direct derive EC plug fans arrange? 

  
-Direct derive fan motor provide better overall fan system efficiency.  
-Direct derive fan motor considered as hygienic solution. 
-Lightweight aluminum impeller maximize the motor bearing life time. 
-Unlike belt derive fans, the direct derive plug fan has no belts, no pulleys, 
avoiding extra trouble shooting and periodical maintenance. 
-Highly efficiency direct derive backward curved aluminum impeller blades 
provide less energy consumption in comparing with belt derive steel 
blades impeller type. 
-Compact configuration and arrangements.  
Stable operation, lower noise generation.-  
Lower co2 emission keep better environment.-  

-Twin and multi plug fans installation arrangements provide much more 
operations flexibility and system reliability, besides it secure back up and 
redundancy for the system. 
- Unlike IEC standard synchronizing motor free running impellers 
incorporated with EC - Bruch less permanent magnet motor technology 
integrated built in electronic controller provide best energy saving solution 
during the operation.  
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Application   
 EC fan set   

  
General Applications 

  
1- All ventilation systems 
2- All extract system except high temperature such as fume, hoods … 

 
  Specific Applications 
Superior selection for  
1- Air handling units retrofit 
2- Hygienic applications such as medical facilities, pharmaceutical, clean 
rooms, food industries, …. 
3- Make up air units for all types of smoke management systems 
4- Stair pressurization fans. 
5- All VAV - variable air volume units 
6- All dedicated full fresh air units 
7- All systems need redundancy back up motors.  
8- Energy savings and green buildings. 
 

                Application  
Guidelines 

 
Location and Placement of Fans in Air Handlers  

  
1. Center the fan inlets in both the horizontal and vertical planes. 

 
2. For inlet clearance, see Figure 1. The flow should converge at 

 an angle not greater than 45° when approaching the opening for the fan 
inlet. A minimum of one fan wheel diameter clearance is recommended. 

 
3. In the fan outlet plenum, a minimum wall clearance of one-half fan wheel 

Diameter to the periphery of the fan wheel is recommended. 
 
4. Figure 1 shows that the minimum clearance between the back of the fan 

wheel and the nearest component downstream (Dim. E) should be one  
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Wheel diameter. Small clearances do not allow the flow to equalize behind the 
fan wheel and the pressure drop of the downstream component is 
increased. 

 
5.  When the flow enters the inlet plenum perpendicular to the fan    

shaft, large system effect losses can occur. See Figure 2 for 
recommended flow baffle or a vortex breaker that may help 
preserve rated fan performance. 

 
6.  When  two  or  more  fans  are  installed in  a  plenum,  divide  the  

plenum  into imaginary  cells  of  equal  area.  Center the fan inlets 
on each cell. See Figure 3. 

 
Installation Recommendations 
 
1. Install the fan so the flexible connector on the inlet remains un-

collapsed during operation. 
 

2.   Install thrust restraints (rubbers) to maintain the axial position of    
the fan when it is generating pressure. 

 
3.   Peripheral  equipment,  such  as  electrical  components,  inverters,  

control  panels,  etc.,  should  be positioned away from the high 
velocity air entering or leaving the fan. 

 
4.   Adjust springs on the isolation base so that spring deflection is 

approximately equal for all isolators. 
 

5.   Follow safety, installation, start-up, and maintenance instructions 
supplied with each fan. 

 
 
 
 
 
 
 
 

 
 
 
 

 
Figure 1. Recommended Location of fan in Plenum
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How calculate the effect of the installation space on fan performance, see figure 2 where: 

dh =hydraulic diameter, using formula dh = 2 ×W×H/(W+H) 

W = width of the box  

H = height of the box  

D = outside diameter of the box  

 The recommended clearance at the inlet section of the fan Can be equated to half of the fan impeller diameter 
(labelled as Din figure 2)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 shows that given the dimensions of the enclosure, its corresponding hydraulic diameter can be 
calculated and used to determine the corresponding air flow correction factor.  
Note that optimal air performance of EC plug fan is achieved by having correction factor equal to 1.    

 
 

Figure 2. EC plug fan in a rectangular or square enclosure 

Figure 3. optimizing, EC plug air  performance 
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Fan section unit box-construction  
 
- High grade extruded aluminum profiles. 

- Medium /heavy duty plastic corners. 

- Double skin sandwich panels, 25mm, 40mm&50mm panel thickness 

are available. 

- Inner /outer panel galvanized sheet metal , plastized of outer sheet  

or epoxy coated as an optional. 

- 24 kg/m3 fiberglass thermal insulation or 40 kg/m3 density polyurethane 

injection foam is available upon request 

- Access panels and doors incorporating high quality imported accessories 

-  such as hinges ,handles and door locks 

- Heavy duty coated steel for internal structural separation/baffles ready for wall 

hanging fixation of the plug fans 

- The frame structure panel, door, internal separation are mechanically  

assembly, fasting & bolted with complete tightening seals preventing air 

leakage. 
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Motors & Drives 
Estimated Belt Drive Loss 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Energy efficiency standards 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Notes: 

• The fan belt drive loss depend up on motor  
capacity for 20 HP motor size and above ,the 
average belt drive loss is 4% for the lower capacity 
motor ,the belt drive loss managed from 5 to 13 % 

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

• Drive losses are based on the conventional V-belt 
which has been the “work horse” of the drive 
industry for several decades.  

Example: 

• Motor power output is determined to be 13.3 HP. 
• From the chart above, the drive loss = 5.1%  
Drive loss = 0.051 × 13.3 = 0.7 HP 
• Fan power input = 13.3 - 0.7 HP = 12.6 HP 
Adapted from AMCA Publication 203-90 (R2008) 

ABB-IE efficiency classes for 4 pole motors at 50 Hz 

The International Electrotechnical Commission (IEC) has 

introduced standards relating to energy efficient motors. 

IEC 60034‐2‐1 specifies rules concerning efficiency testing 

methods and IEC 60034‐30 defines efficiency classes for a 

wide range of electric motors connected direct on line. 

IEC 60034‐30‐1 (which becomes valid in 2014) takes a 

step further in widening the scope of motors subject to 

efficiency classes and introduces the IE4 class. VSD‐driven 

motors are out of the scope of this standard and will be 

dealt with in a standard of its own. 

IEC efficiency classes IEC 60034‐30‐1 defines four IE 

(International Efficiency) classes for all electric motors 

that are rated for sinusoidal voltage. 

Standard efficiency ‐ IE1 

 High efficiency ‐ IE2  

Premium efficiency ‐ IE3  

Super premium efficiency ‐ IE4 
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Overall Efficiency of a complete belt driven 

  DWDI fan system 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fan efficiency curves based on fan type and size 

 The aero dynamic losses depend up on 
the type of the impeller. 

 The airfoil blade impeller is highest 
per performance. 

 The fan shaft power required for same 
duty point for backward curved 
impeller is less than the forward 
curved fans by at least 15%. 

 The motor loss depend on the efficiency class for the selected motor.  
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Overall Efficiency of a complete 
direct derive plug fan system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 There is no mechanical bearing loss or belt drive losses in case of  
                  Direct drive fan type . 

 The motor loss depend on the efficiency class for the selected motor.  
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Overall Efficiency of a complete belt driven 

   EC fan system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 There is no mechanical bearing loss or belt drive losses in case of  
                 Direct drive fan type  

 There is no VSD inverter loss in case of EC-motor as the speed controller module 
including in the EC-motor itself 
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Installation dimensions 
Standard DWDI - Belt derive Forward / Backward Wheel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Wheel 
Diameter

Air Flow
Static 

pressure
Total 

pressure
Fan Power 

Consumption

* System 
Power 
Cons.

***Spped 
Controller

mm M3/h Pa Pa KW Kw kw (Po) Kw (Pi) VSD L W H

DWDI-Forward  
Curved Belt Drive

710 21600 500 557 5.59 6.3 7.5 8.3 1.10 N/A 2100 1700 1600

DWDI-Backward  
Curved Belt Drive

710 21600 500 558 4.1 4.77 5.5 6.1 1.50 N/A 2100 1700 1600

EC fan Set- 
Bacward direct drive

400 3,600 500 524 0.58 0.64 0.675 0.75 Yes 1000 700 700

Fan Set :Qty 6 21,600 500 524 3.5 3.8 4.1 4.5 1.71 Yes 850 2100 1400

* System Power Consumption : including derive losses (Belt and sheave)
** Motor Nominal Rating power based on IE 3 classes
*** in case of adding VSD inverter to DWDI wheels , add 5% additional losses to the system power consumotion.
**** Fan box housing dimensions including fan inlet cones clearances.
***** FEI :  Fan energy  index

Fan system perforamnce comparizon between STD DWDI belt derive wheel fans and EC- Fan  grid array set

Item

****Minimum installation 
Dimensions (mm)

** Nominal Motor Power
FEI 
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 Installation dimensions 
  EC - Fan motor grid array 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fan Performance Curve

* The No.of Fans Parallel are 6 and stacking  chart 2×3

21600

chart  2×3 @1900 rpm

1812.1 rpm
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                     Selection Software –Smart Pro (I) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

85.4 %

80.6 %

0.7 kws/m3

6.41 m/s

1812 RPM

Stacking Chart 2×3  -  No.=6
Technical data of modular fan   (Model:PLF-EC-400)              2021-ver.01

Value - Units

21600 M3/h

1.2 kg/m3 

25 °C 

21600 M3/h

Air Flow Rate (V)

Static Pressure Rise(dpfa)

Attitude

Reference Density (Rho1)

Air Flow Rate (V)

 Description

Specified Duty point (Input Data)

Medium Temperature (t)

Specific Fan Power (SFP-factor)

Fan Speed (nv)

500 pa 

0 M

Design Duty Point

Phase \ Voltage \ Frequency

Power(Pinput)

Speed (nV)

Frequency (f)

Power on fan Shaft (Poutput)

Total Efficiency (ɳt)

Static Efficiency (ɳfa)

Static Pressure Rise(dpfa)

Total Pressure Rise (dpfa)

Dynamic Pressure at Discharge (pd2)

524 pa 

24 pa 

System Efficiency (ɳfaS) (fan, motor)

500 pa 

120  Kg

48

3.514 kw

89.5 %

No of motor = 6

1~-230-50/60 PH-V-HZ

Velocity at Discharge Area (C)

Fan Weight

0.75 KW

1900

3.35 AMPCurrent(IN)

IE4

B

Effeciency Class

Rated Motor Data

Ingress Protection IP 55

Insulation Class
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Item EC fan grid Array Set DWDI - belt derive

Hygienic Applications Yes No

Homogeneous face velocity Excellent Fair

Redundancy of the system Yes No

Applicable of Variable air flow Yes No

Power consumption at duty point 20 to 30 % less power -

Annual Energy savings at operating 
conditions

40 to 60 % energy savings -

Less trouble shooting and maintenance 
cost

Less Mainteneance -

Life time Higher -

Co2 emission Lower -

Fan Housing and space requirements 40 % less volume -

Sound effect Fair Fair

Complying AMCA FEI regulations and 
ERP 2015

Yes No

Complying Egyption  Ministry Of 
Industrial Rules,2020 of IEC motor

Yes On going

Summary Comparizon between EC fan grid array set and            
DWDI belt derive fan
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