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Focus.(Trust.(Ini$a$ve.(

Free(Cooling(Solu$on(for(Outdoor(Telco(BTS(Cabin((



Introduc$on((
Conven'onal!air!condi'oning!is!simply!too!costly!to!operators!&!environment.!
Cri$cal(Control(Free@cooling(system(controls!and!maintain!air!temperature!
within!equipment!rooms!in!an!environmentally!friendly!way.!!!!

!  Reduces!energy!consump'on!&!CO2!emission!!
!  Recoups!your!investment!in!1?3!years!
!  Easy!Installa'on!and!maintenance!friendly!
!  Intelligent!control!system!with!variable!fan!speeds!according!to!room!temp!
!  Compact!&!saves!space!
!  Can!be!used!as!direct!cooling!system!or!working!with!the!exis'ng!air?con!
!  Comprehensive!alarms!&!sensors!for!alarm!alert!&!monitoring!
!  Addi'onal!enclosure!security!
!  Minimum!maintenance!&!upkeep.!Filter!cleaning!can!as!long!as!1?2!years!

depending!on!site!condi'ons.!!!



Typical(Cell(Site(loca$on((

Sites!near!Highway!/!Street!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

!
!

Different(type(of(site(requires(different(type(of(cooling(solu4on(to(achieve(
op4mal(result(

1.!!Dusty!Sites!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!

!

!
!

Sites!near!Quarry!/!Construc'on!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

!
!

2.!!Non?Dusty!Sites!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!

!

!
!

Sites!near!Planta'on!/!Jungle!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

!
!

Sites!near!Hill!Tops!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

!
!

3.!!Corrosive!Sites!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!

!

!
!

Sites!near!Sea!sides!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

!
!

Sites!near!Factory!with!fume!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

!
!



How(our(free@cooling(systems(work((
Cri$cal(Control(Free@cooling(system(can!be!used!independently!or!with!your!
exis'ng!air?condi'oning!system.!It!is!best!suited!and!perfect!for!cooling!Telco!
BTS!cabins.!!!!!!!!

!  It!controls!the!cabin!environment!by!drawing!filtered!external!air!into!the!
cabin!enclosure!at!low!level.!

!  This!forces!the!internal!heated!air!out!of!the!cabin!enclosure!at!a!high!level!
through!a!unique!close!control!system.!

!  The!filters!remove!dust!and!par'culate!moisture!from!the!air!that!enters!the!
cabin!enclosure!to!provide!clean!air!to!the!equipment.!!!!

!  Sensors!which!monitor!the!cabin!environment!through!intelligent!control!
system!will!do!fine!adjustment!and!control!of!the!fan!speeds!&!a!unique!
exhaust!system!to!maintain!the!required!ambient!temperature.!

!  Always!maintain!non?condensing!environment!inside!the!cabin.!!!!
!  Remote!alarm!alerts!on!system!failures!and!cabin!environment!!!!



How(our(free@cooling(systems(work((

1 x EBM225 fan supplies 1130CMH fresh air, 1 CMH 
fresh air can reach 0.343W/K cooling capacity, then 1 fan 
can reach 360W/K, 2 fan can reach 720W/K,  ∆T!will be 
3.63 °C with 1 fan and 1.8°C with 2 fans running. 



Free(Cooling(System((

"  Suitable!for!non?dusty!sites!
"  Internal!&!external!air!through!

filtering.!!
"  Heat!removal!through!air!change!!
"  Internal!Temperature!through!

Temp!seVng!control.!!
"  Low!energy!consump'on!
"  Opera'ng!at!48V!DC!!!
"  Low!sound!level!using!EBM!Fan!&!

labyrinthine!Structure!design!
"  !∆T!of!Internal!&!External!can!be!

maintained!within!preset!value.!
"  ∆T!of!3°C!to!keep!non!condensing!

indoor!environment!
!

FCU!Inner!Side!With!Door!Open! FCU!Outer!Side!With!Labyrinth!



Free(Cooling(System(–(Installa$on(Details((

FCU!Being!Mounted!Onto!The!Wall!
Moun'ng!Detail!

"  Ease!of!Installa'on!
"  Light!Weight!
"  External!&!Internal!wall!moun'ng!!
"  Security!Enclosure!!
"  Compact!&!Save!Spaces!
"  Using!bolts!&!Nuts!for!fasterning!!!!
"  Labyrinthine!Structure!design!at!

external!cover!to!achieve!IP45!
Ra'ng!or!higher!

"  Easily!removable!and!deployable!
"  Digital!Mircorprocessor!Controller!

&!wire!connec'ons!
"  RS485!comm!port!for!alarm!signal!

connec'on!&!monitoring!
!!



Free(Cooling(System((@(Technical(Specifica$ons(
Physical(&(Mechanical( Requirements(

Dimension! 833mm(H)!x!463mm(W)!x!268mm(D)!

Weight! Approximate!35Kg!

Cabinet!Paint!Coa'ng! Epoxy!White!Powder!Coa'ng!

Corrosive!Protec'on! NEMA!3R!

Opera'ng!Voltage! ?48V!DC!

Opera'ng!Frequency! 50!Hz!

FCB!Controller! Digital!Microprocessor!Controller!

Total!Air!Volume!(m3/hr)! 2300!m3/hr!!(2!Fans!Redundancy)!

Air!Inlet!Fan! EC!Centrifugal!EBM!Fan!with!Variable!Speed!Control!!

Air!Outlet!Exhaust! Motorized!Exhaust!Damper!!

Air!Filter! Hydrophobic!GORE!G4!Filter!(820*420*40)!

Sensors! Filter!Clogged,!Temperature,!Humidity!Sensors!

Water/Weather!Proof!! Comply!IP!ra'ng!of!IP45!EN!60529/10.91.!!

Communica'ons! RS!485!Com!Port!/!Free!Contacts!



Free(Cooling(System(–(Detailed(Design(

Labyrinthine!waterproof!structure!ensures!that!water!won’t!
mix!with!dust!from!the!filter!into!mud!to!make!the!filter!
clogged!

Labyrinthine!damper!
enables!the!dust!
accumulates!at!the!
corners!which!enables!
primary!filtering!while!
does!not!affect!the!
filtering!area!

DUST(



Free(Cooling(System(–(Detailed(Dimension(



Smart(Controller(Board((

(FCB(Smart(controller((
All!cables!terminate!to!the!controller!!!!
#  Power!–!48VDC!(10A!MCB!required)!
#  AC!mains!monitoring!(if!required)!
#  Alarms!
#  Fan!
#  Filter!Guard!
#  Alarms!
#  Comms!
#  Temperature!Probe/s!



Smart(Controller(–(Schema$c(Diagram(



EC(Centrifugal(EBM(Fan(–(Technical(Details(



EC(Centrifugal(EBM(Fan(–(Technical(Details(



(EC(Centrifugal(EBM(Fan(@(Technical(Details(



Motorised(Exhaust(Damper(–(Technical(Details(

•  Damper!Motor!

•  Damper!

•  IP4x!sealing!!

 



Hydrophobic(Filter(–(Technical(Details(

(!!!!
#  Filter!Size!:!420mm(W)!x!820mm(H)!x!40mm(D)!
#  Type!:!Hydrophobic!GORE!G4!Filter!
#  Design!:!V?Shape!Folded!Structure!
#  Maintenance!frequency!:!>!1!year!(site!condi'on)!

 

 



Hydrophobic(Filter(–(Filter(Replacement(

1.!Open!the!door!of!the!SSCU!and!
dismount!the!six!screws!as!shown!in!
the!pic!above.!

2.!Take!out!the!waterproof!
module!from!outside,!as!
shown!in!the!pic!above!

3.!Take!out!the!board!
of!the!filter!and!
replace!the!filter.!



Test(Results(for(FCB(+(Exis$ng(Aircon(–((Week(1)((
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Average!
Outdoor!Temp!!!!!!!!!!!!!!!!
Average!Fan!
Input!Temp!!!!!!!!!!!!!!!

Timestamp! Average!Outdoor!
Temp!!!!!!!!!!!!!!!!

Average!Fan!Input!
Temp!!!!!!!!!!!!!!!

Average!Indoor!
Temp!2!!!!!! Average!Indoor!Temp!1!!!!!!!!!!Avrg!Room!Temp!!!!!!

DAY!1! 27.4! 27.7! 32.7! 34.6! 31.7!

DAY!2! 28.2! 28.8! 33.3! 35.5! 32.5!

DAY!3! 27! 27.4! 31.8! 34! 31.1!

DAY!4! 27.8! 28.3! 33.1! 35.1! 32.2!

DAY!5! 27.7! 28.2! 32.9! 34.9! 32!

DAY!6! 27.6! 28! 32.7! 34.7! 31.8!

DAY!7! 27.7! 28.5! 32.6! 34.7! 31.9!



Test(Results(for(FCB(+(Exis$ng(Aircon(–((Week(2)((
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Average!
Outdoor!
Temp!!!!!!!!!!!!!!!!

Timestamp! Average!Outdoor!Temp!!!!!!!!!!!!!!!!Average!Fan!Input!
Temp!!!!!!!!!!!!!!!

Average!Indoor!
Temp!2!!!!!!

Average!Indoor!
Temp!1!!!!!!!!!! Avrg!Room!Temp!!!!!!

DAY!8! 32.8! 32.9! 32.7! 33.8! 33.1!

DAY!9! 29.7! 30.9! 33.4! 35.3! 33.2!

DAY!10! 28.8! 30.1! 33.5! 35.6! 33.1!

DAY!11! 28.8! 29.4! 33.5! 35.1! 32.7!

DAY!12! 27.9! 28.7! 33.2! 35.2! 32.4!

DAY!13! 27.6! 28.4! 33.2! 35.2! 32.2!

DAY!14! 28.1! 28.6! 32.9! 34.9! 32.1!



Test(Results(for(Free(Cooling(System(–((Day(1)((



Test(Result(for(Free(Cooling(System(@((Day(2)(((



Test(Result(for(Free(Cooling(System(@((Day(3)(((



Test(Result(for(Free(Cooling(System(@((Day(4)(((



Test(Result(for(Free(Cooling(System(@((Day(5)(((



Temperature(Profile(Imaging(



Moller(Chart(–(Non@condensing(Environment((

•  FACTS(

•  >!Condensa'on!forms!
when!Humid!air!contacts!
with!cold!surface.!

•  >!Humidity!will!decrease!
when!temperature!
increases.!



Conclusion(
Why!Choose!Cri'cal!Control!FCB?!

•  FCB!System!that!meets!and!matches!different!type!site!condi'ons!and!
Client’s!requirements!

•  Solu'on!that!provides!energy!saving!and!reduces!CO2!emission.!

•  Capitalising!Malaysia!climate!profile!to!map!the!cooling!and!achieving!
op'mal!CAPEX!&!OPEX!saving!and!mee'ng!equipment’s!opera'ng!
environment.!

•  Ease!of!installa'on!and!low!maintenance!frequency.!

•  Achieving!Green!Ini'a've!!



!!


