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Construction 

Casings shall be extruded aluminium modular framework with die cast aluminium or fibre-reinforced 
nylon corners and componentry.  They shall be supplied in either standard construction or for specific 
applications where the inside/outside temperature difference exceeds the vapour barrier limits, a 
coldbridge-free (coldbreak) construction with integral thermal break both within the extrusion and 
within the panels. 

Note:  As the temperature difference between the inside and the outside of the air handling unit 
increases, condensation will not only affect the extruded aluminium casings profiles but partly also the 
panel edges.  This problem can be alleviated by ventilating the plantroom in order to make air contact 
with the cold surface as brief as possible so that it cannot reach its dew point temperature.  Beyond 
this, the use of coldbreak extrusions and special thermally broken panels is recommended.  Contact 
AIRPAK engineers for further assistance. 

Where installed in extremely corrosive atmospheres signified by a notation in the schedule, the 
framework shall be additionally 20-25µ marine anodised (satin finish) or powdercoated. 

Panels shall be double skin construction; external skin from 0.8mm galvanised colorsteel with severe 
marine/industrial duty grade PVF2 top coating for added corrosion protection, and internal skin from 
0.8mm galvanised steel with plain mill finish.  Panels shall be supplied with strippable plastic film intact 
for additional scratch resistance during installation. 

Note:  Where required for specific application requirements, the following panel construction 
options are also available: 

 Galvanised steel (mill finish or polyester powdercoat). 

 Aluminium (mill finish marine grade alloy 5052 or 5083) 

 Stainless steel (grade 304 or grade 316 in a 2B finish) 

 Heavier gauge materials for greater noise breakout protection. 

 Perforated internal skin and absorptive infill for acoustic absorption. 

Note:  Greater breakout noise resistance is achieved by using heavier gauge steel panels and 
increasing the insulation density.  Perforated linings increase the absorption within the unit and control 
upstream noise transmission – they have no effect on downstream noise in a standard draw through 
unit. 

Standard panel insulation material shall be foam-injected polyurethane.  The following panel insulation 
options are also available: 

 Fibreglass c/w BMF facing – standard insulation for perforated internal skin panel options. 

 Polyester c/w BMF facing. 

 Polyethylene foam c/w foil facing – standard insulation for single skin panel options. 

 Phenolic Foam. 
Refer to AIRPAK Panel Specification data sheet for a summary of insulation materials and their 
construction advantages and disadvantages. 

We offer nominal 12mm, 25mm and 50mm units as standard, and have standard module sizes for 
each model and component therein.  Our current range of customisable units is as follows: 

 HF12 – single or double skin ducted fan coil units with 12mm insulation in a 36mm deep 
extrusion.  Airflow range 50l/s to 2,000l/s. 

 AP25 – double skin standard air handling units with 25mm insulation in a 70mm deep 
extrusion.  Airflow range 200l/s to 15,000l/s.  Insulation  

 AP50 – double skin standard air handling units with 45mm insulation in a 70mm deep 
extrusion.  Airflow range 400l/s to 20,000l/s. 

 AP50L – double skin heavy-duty air handling units with 50mm insulation in a 90mm deep 
extrusion.  Airflow range 18,000l/s to 35,000l/s. 
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 AP25C – double skin coldbreak air handling units with 40mm insulation in a 60mm deep 
extrusion.  Airflow range 200l/s to 15,000l/s. 

 AP50C – double skin coldbreak air handling units with 60mm insulation in an 80mm deep 
extrusion.  Airflow range 400l/s to 35,000l/s. 

Panels shall be gasketed with foam seal and attached to the casing with either galvanised tek screws 
or quick release fasteners.  Where installed in extremely corrosive atmospheres, all fasteners shall be 
of either epoxy coated or stainless steel construction. 

Access doors shall be supplied with proprietary hinges and handles, and shall be full height up to a 
maximum of 1800mm.  Door handles shall be operable from both sides of the door. 

Access panels shall be supplied with proprietary quarter turn quick release fasteners and a D-handle. 

Fans 

Fans shall be Comefri centrifugal type with forward curved, backward curved or airfoil blades as 
nominated on the equipment schedule.  Fan performance shall be to DIN24166 accuracy Class 1, and 
tested in a certified laboratory in accordance with DIN 24163, ISO 5801, BS 848 Part 1 or AMCA 210 
standards.  Fan sound data shall be determined according to DIN 45635 Part 9, BS 848 Part 2, or ISO 
5136 in-duct method. 

Note:  For fan static pressures up to 500Pa, forward curved fans are recommended due to their 
inherent low pressure efficiency.  Efficient and quiet application of backward curved fans at low 
pressure generally requires a larger fan and therefore extended casing size.  For fan static pressures 
above 500Pa backward curved or aerofoil fans are recommended for increased efficiency and lower 
noise. 

Fan casings shall be of galvanised steel construction up to size 1000Ø, and thereafter mild steel 
construction with epoxy paint cycle.  Fans up to size 710Ø shall have permanently lubricated sealed 
for life bearings mounted in a spider bracket arrangement.  Fans above size 710Ø, and where 
required for high-pressure applications below this, shall have pillow block bearings mounted on a flat 
bar frame.  Fan sizes 1120Ø and above shall be provided with split plummer block bearings. 

Fan impellors shall be balanced both statically and dynamically to an accuracy grade of G=2.5 in 
accordance with ISO 1940-1. 

Fans up to size 630Ø shall be supplied mounted with motors on a common extruded aluminium base 
frame of appropriate size to maintain rigidity.  Fan sizes 710Ø and above shall be supplied mounted 
with motors on a common hot dip galvanised channel base frame of minimum size 100x50 RSC.  
Base frames for standard housed fans shall be isolated from the casing by steel spring isolators of 
minimum 25mm static deflection and rated for 95% efficiency at the selected fan speed.  Base frames 
for plenum fans shall be isolated from the casing by double deflection rubber mounts.  Anti-vibration 
mounts will include seismic restraint capability. 

Where installed in extremely corrosive atmospheres, signified by a notation in the schedule, fans shall 
be provided with a minimum 60µ DFT epoxy coating to the fan casing, impellor, fan base, and any 
transmission components.  All fasteners shall be similarly coated or of stainless steel construction. 

For constant speed applications, fans shall be selected for optimum efficiency with filters rated at the 
mid-point between the manufacturer’s recommended clean and dirty pressure drop conditions.  Fans 
shall be setup to run at this speed. 

Note:  For constant speed applications, setting up the fan speed with filters at a mid-dirty 
condition will result in excess air with clean filters, dropping off through the design point as the filters 
load up.  At dirty filter condition, airflow will be below design.  Variation in airflow between clean and 
dirty conditions is dependent upon the ratio of filter pressure drop to total system pressure drop.  Refer 
to the AIRPAK Component Pressure Drop guide sheet for recommended filter pressure drops. 
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For systems with VSD drives, fans shall be selected for optimum efficiency as above but setup with 
pulleys to run at the dirty filter condition (maximum static) at the rated motor speed (50Hz) for belt 
driven applications.  For direct driven applications, the motor will be selected to ensure the fan can 
reach the dirty filter condition. 

Motors 

Motors for belt or direct driven three phase applications shall be of WEG or TECO manufacture and of 
totally enclosed fan cooled (TEFC) design with minimum IP55 protection and MEPS compliancy.  
Motors for belt driven applications shall be mounted on a slide rail with threaded adjustment facility for 
belt tensioning. 

Motors mounted on the fan casing shall not be accepted. 

Motors connected to variable frequency drives and of frame size 160 and above shall be provided with 
positive temperature coefficient thermistors for monitoring of the motor winding temperature by the 
drive.  Where extended running at below 20Hz is envisaged, thermistors shall be provided for smaller 
motors as well. 

Motors for forward curved fans shall be selected to avoid overloading at the clean filter condition. 

All motors shall be wired to an IP56 rated external isolator with screened cable. 

Transmission Components 

Direct drive applications shall have the fan impeller fitted to the motor shaft with either a fixed hub or a 
taperlock hub.  Taperlock hubs shall not be used for high pressure applications. 

Note: Taperlock hubs require regular maintenance to ensure the taperlock grub screws are tight. 

Belt drives shall be fitted with taperloc pulleys and matched belts.  Drives shall be selected with a 
minimum service factor of 1.5 for standard HVAC applications and 1.7 for industrial or high static 
(>1200Pa) applications.  Drives shall be selected to maintain 40,000hr or 100,000hr bearing life as 
nominated in the equipment schedule. 

Note: Bearing life is directly related to the radial load on the bearing, which in turn is proportional to 
the diameter of the pulley.   Therefore, for extended bearing life, pulley sizes need to be maximised 
within the constraints of available sizes and speed ratios.  For larger fans, available pulley ratios may 
limit the bearing life able to be selected. 

Cooling & Heating Coils 

Cooling and heating coils shall be manufactured from seamless copper tube and aluminium fins.  
Tubes shall be of 12.7mm (1/2”) or 15.9mm (5/8”) diameter and be mechanically expanded into the die 
formed fins to ensure a permanent contact.  Fins shall be spaced by means of a collar formed integral 
with the fin.  Coils shall have aluminium casings as standard.  All coils shall be provided with a post 
manufacture acrylic anti-corrosion treatment to fins, headers, return bends and casing as standard. 

Where nominated in the schedule, coils shall be provided either with pre-coated fins or a proprietary 
post manufacture epoxy treatment to preclude corrosion.  Where installed in corrosive atmospheres, 
coils shall have pre-coated epoxy fins and post manufacture epoxy treatment. 

Maximum face velocity for cooling coils shall typically be 2.5m/s.  At velocities above this, eliminators 
may be required depending upon the water carryover potential.  Maximum face velocity for heating 
coils shall be 4.0m/s.  Maximum fin spacing in either case shall be 551 fins per metre (14 fins per 
inch), and where corrosion treated coils are specified 472 fins per metre (12 fins per inch) to ensure 
sufficient treatment penetration without blockage of airways. 
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Coils shall be pressure tested after manufacture to a minimum of 2500kPa and supplied with a holding 
charge to ensure they are leakage free prior to connection on site.  Coil headers shall be fitted with air 
vents and drain plugs. 

Cooling coil drain trays shall be of stainless steel construction with external vapour sealed insulation of 
minimum thickness 10mm.  Drain trays shall be positively sloped to the outlet and have a bottom 
connection to ensure they are completely free draining.  Connection size shall be minimum 32mm. 
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Filters 

Filters shall be rated to the latest European (EN779:2012) or American standards (ASHRAE 
52.1.1992 & 52.2:2007) to ensure that the filters test methods reflect the filter’s behaviour in service. 

 

Filter Type EN 779 
Class 

Average (Am) Arrestance 
(synthetic dust) (%) 

Average (Em) Efficiency 

(for 0.4m particles) (%) 

Minimum 
Efficiency 

Coarse Filter G1 50 ≤ Am < 65 -  
G2 65 ≤ Am < 80 -  

G3 80 ≤ Am < 90 -  

G4 90 ≤ Am -  

Medium Filter M5 - 40 ≤ Em < 60  

M6 - 60 ≤ Em < 80  

Fine Filter F7 - 80 ≤ Em < 90 35% 

F8 - 90 ≤ Em < 95 55% 

F9 - 95 ≤ Em 70% 

Minimum efficiency is the lowest of any of the following three values: initial efficiency, discharged 
efficiency or efficiency throughout the test’s loading procedure. 

Pre-filters Filters shall be 50mm disposable extended surface type, consisting of a cotton & 
synthetic media with radial pleat, support grid, and enclosing high wet strength beveridge board frame.  
Filters shall have a minimum of 4.6m

2
 of media per m

2
 face area (equivalent to 49 pleats per lineal 

metre).  The filter shall have an average efficiency of 25-30% and an average arrestance of 90-92% 
when tested in accordance with ASHRAE 52.1.1992, or alternatively be tested to class G4 in 
accordance with EN779:2012.  Face velocity shall not exceed 2.78m/s (equivalent to 1000l/s per 
600x600 module).  A typical filter meeting this specification is Camfil-Farr 30/30 series or for full fresh 
air applications Camfil-Farr 30/30WR series. 

Note: Bag filters up to grade F7 (old EU7) do not, under normal operating conditions, require a pre-
filter, as the life extension achieved does not offset the additional cost of the pre-filter (purchase cost + 
service cost + additional fan power).  Only with heavy to extreme dust emissions is a pre-filter required 
for F7 rated bag filters. 

Secondary Filters Filters shall be 635mm disposable extended surface bag type, consisting of 
fibreglass media, individual pockets and a corrosion resistant frame. Alternatively filters shall be 
disposable extended surface minipleat type for space saving requirements.  Bag filters shall have a 
minimum of 6 pockets for grades M5 & M6 and 8 pockets for grades F7 to F9.  Minipleat filters shall 
have a minimum depth of 100mm or preferably 300mm for extended life.  Face velocity shall not 
exceed 2.78m/s (equivalent to 1000l/s per 600x600 module).  Typical bag filters meeting this 
specification are Camfil-Farr HighFlo & S-Flo series.  Typical minipleat filters meeting this specification 
are Camfil-Farr Opakfil series. 

Note:  Specifying a final filter of grade F7 or better will keep the ductwork internals relatively free 
from dirt build-up, and avoid expensive duct cleaning. 

Note: Fibreglass media filters are preferred to polyester media filters due to their substantially higher 
initial discharged efficiency when tested in accordance with current EN779:2012 filter standard. 

Holding Frames Filters shall be fitted in the filter manufacturer’s proprietary holding frame and shall 
be configured for front or rear withdrawal.  Filter holding frames shall be of stainless steel construction 
and be complete with proprietary clips suitable for the filters offered.  Filter banks larger than three 
filters wide and two filters high shall be additionally supported by 3mm flat bar stiffeners at 1220 
centres. 
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Where installed in corrosive atmospheres, specify AISI316 stainless steel construction for both frames 
and clips. 

Note:  Specifying front or rear withdrawal as opposed to side withdrawal ensures minimum air 
bypass around the filters. 

Absolute Filters HEPA grade filters rated to the European (EN1822:2009) or American (ASHRAE 
52.2.1999) standards up to grade H14 may be fitted to the units.  Typical suitable filters are the Camfil-
Farr Sofilair series. 

Note: The combination of low face velocities and special holding frames and clips required by 
HEPA filters may require a unit selection with a lower face velocity than normal.  Please contact 
AIRPAK sales engineers for further assistance. 

Filter Gauges A magnehelic gauge shall be fitted across the filter bank, complete with visual 
indicators for clean and dirty conditions.  Gauges may be supplied with 0-10V differential pressure 
output for BMS indication of filter pressure drop where specified. 

Note: Magnehelic gauges are recommended for external applications, as they are more resilient to 
both physical and UV damage. 

Gas Fired Heating Coils 

Indirect fired gas heaters shall be Reznor type RHC with aluminised or stainless steel heat 
exchangers, and on/off, high/low, or modulating temperature control.  The unit will be suitable for 
natural gas, butane or propane, with the chosen fuel to be nominated on the schedule. 

For indoor application, the unit will be supplied with a combustion air inlet and exhaust flue outlet 
connection.  For external application, the unit will be supplied with a combustion air inlet cowl and 
exhaust flue outlet termination grille. 

Each heater size has a minimum airflow rate, to eliminate the possibility of hotspots forming on the 
combustion tubes.  It also has a maximum airflow rate, dependent upon the entering air temperature, 
to prevent the supercooling of the products of combustion and subsequent corrosion of the heat 
exchanger.  Bypass around the heat exchanger may be provided to accommodate this latter 
requirement.  The AHU controls must prevent the unit operating at volumes outside this range. 

Each heater will be provided with the following items: 

 Tube heat exchanger. 

 In-shot burner rack. 

 Auto spark ignition with burner control. 

 Overheat control, manual reset 

The installer will be responsible for the provision of: 

 Gas filter. 

 Gas governor. 

 Gas stop valve. 

 Fan control relay. 

 Thermostat control. 

 Minimum air device and/or interlock with the fan to prevent the burner running without 
minimum air volumes. 

Installation and start-up of the gas heater must comply with NZS5261 & Gas Amendment Regulations 
2002 and have a Gas Certification certificate issued by a Craftsman Gas Fitter. 
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Weatherproofing 

Where required for outdoor mounting, units shall be fitted with a full sloping roof of minimum 5° pitch to 
prevent pooling of water.  The roof shall be single or dual pitch and constructed of T-rib profile or 
reinforced flat sheet colorsteel, and provided with a gutter or overhang above the access side to drain 
water away from the doors. 

Small units shall be fitted with a minimum 60° inlet cowl with birdmesh.  Larger units shall be provided 
with a double stop vertical moisture eliminator to ensure effective elimination of water particles down 
to a maximum 30µm size.  Where units are required to face into the prevailing wind, they shall 
additionally be fitted with either a minimum 60° inlet cowl or a double stop vertical moisture eliminator. 

Note: Face drainable weather louvres provide limited resistance to wind driven water penetration, 
and should only be used in sheltered aspect applications. 

General Note 

Cooke Industries reserves the right to update and amend their specifications as changes and 
improvements are made to the AIRPAK product lines. 


