"AIRPAK
@ Panel Specification for Air Handling Units

Standard Panel Construction

Cooke Industries have invested in a dedicated foam injection plant for the production of panels for
AIRPAK air handling units. The plant consists of a high-pressure foam injection machine and a
heated platen press with multiple platens, enabling the foaming of up to 12 standard size panels in a
single operation. The foam injection plant is suitable for polyurethane and PIR foams and Cooke
Industries utilise ECOMATE, an ecologically benign blowing agent which is non-GWP, non-OPD, and
VOC exempt.

The standard panel insulation material utilised is rigid polyurethane foam. The liquid polyol and
isocyanate raw materials are mixed and then injected at high pressure into the panels in a 200ton
multi-daylight heated platen press. After an approximately ten minute cure time, this process
produces an extremely rigid panel with maximum adhesion between the panel skins. The resulting
panel has the highest mechanical strength available on the market in Australasia, and avoids the
delamination problems associated with lesser quality glued insulation applications.

Standard panel construction is external skin from 0.8mm galvanised colorsteel with severe
marine/industrial duty grade PVF, top coating for added corrosion protection, and internal skin from
0.8mm galvanised steel with plain mill finish. Standard colour is colorsteel coordinate Torres Blue.
Panels are supplied with strippable plastic film on the external skin for additional scratch resistance
during installation. Please note that this should be removed promptly on site, as the film is subject to
UV degradation.

The following internal and external panel construction options are also available:
e Galvanised steel (mill finish, colorsteel as noted above, or polyester powdercoat for
alternative colour options).
Aluminium (mill finish marine grade alloy 5251)
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.

The insulation material utilised on standard panels is polyurethane foam, which has a very low
thermal conductivity value and high mechanical strength. The rigid bonding to inner and outer panel
skins achieved during the foaming process gives maximum panel rigidity for good structural integrity.
For acoustic absorption applications, an additional layer of high density polyester/fibreglass infill with
a perforated metal facing is employed to provide a combination panel with both high mass and
resistance to breakout, and also good absorption.

Standard Insulation Summary

A brief summary of alternative insulation materials commonly available and their construction
advantages and disadvantages are listed below:

General Description

e Polyurethane foam 36-55kg/m® — very low thermal conductivity value of 0.020W/mK. High
mechanical strength and rigid bonding to inner and outer panel skins gives maximum panel
rigidity. Standard insulation utilised in panel manufacture.

e Fibreglass 48kg/m® c/w BMF facing — good thermal conductivity of 0.031W/mK and high
acoustic absorption.

e Polyester 35kg/m® c/w BMF facing — lower thermal conductivity of 0.035W/mK and average
acoustic absorption. Standard inner insulation for combination absorptive panel option.

e Polystyrene 16kg/m® — poor thermal conductivity value of 0.036W/mK, low mechanical
strength and low melting point temperatures make this insulation unsuitable for panel
manufacture.
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Phenolic Foam 4Okg/m3 — lowest thermal conductivity value of 0.018W/mK. Lower
mechanical strength and higher price than polyurethane negate marginal conductivity
benefit.

Polyethylene foam 25kg/m® c/w foil facing — good thermal conductivity of 0.032W/mK.
Standard insulation for single skin panel options as foil facing provides a clean & durable
surface. Standard insulation for drain trays as closed cell nature provides a vapour barrier,
and the foil facing additional protection from damage as well as minimising the heat transfer

coefficient.
Thermal Properties

25mm Panel Construction (AP25)

Thermal Property Polyurethane Fibreglass Polystyrene / Phenolic
Foam Polyester Foam

Thermal Conductivity 0.020 0.031 0.036 0.018

(K value in W/mK)

Thermal Resistance for 25mm 1.250 0.806 0.694 1.389

(R value in m2K/W)

Heat Transfer Coefficient 0.80 1.24 1.44 0.72

(U value = 1/(R1+R2+R3 in W/m2K)

The standard Combination Absorptive Panel has a heat transfer coefficient of 0.51W/mz2K

40mm Panel Construction (AP25C)

Thermal Property Polyurethane Fibreglass Polystyrene / Phenolic
Foam Polyester Foam

Thermal Conductivity 0.020 0.031 0.036 0.018

(K value in W/mK)

Thermal Resistance for 40mm 2.000 1.290 1.111 2.222

(R value in m2K/W)

Heat Transfer Coefficient 0.50 0.78 0.90 0.45

(U value = 1/(R1+R2+R3 in W/m2K)

45mm Panel Construction (AP50)

Thermal Property Polyurethane Fibreglass Polystyrene / Phenolic
Foam Polyester Foam

Thermal Conductivity 0.020 0.031 0.036 0.018

(K value in W/mK)

Thermal Resistance for 45mm 2.250 1.452 1.250 2.500

(R value in m2K/W)

Heat Transfer Coefficient 0.44 0.689 0.80 0.40

(U value = 1/(R1+R2+R3 in W/m2K)

50mm Panel Construction (AP50L & AP50TC)

Thermal Property Polyurethane Fibreglass Polystyrene / Phenolic
Foam Polyester Foam

Thermal Conductivity 0.020 0.031 0.036 0.018

(K value in W/mK)

Thermal Resistance for 50mm 2.500 1.613 1.389 2.778

(R value in m2K/W)

Heat Transfer Coefficient 0.40 0.62 0.72 0.36

(U value = 1/(R1+R2+R3 in W/m2K)
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60mm Panel Construction (AP50C)

Panel Specification for Air Handling Units

Thermal Property Polyurethane Fibreglass Polystyrene / Phenolic
Foam Polyester Foam

Thermal Conductivity 0.020 0.031 0.036 0.018

(K value in W/mK)

Thermal Resistance for 60mm 3.000 1.935 1.667 3.333

(R value in m2K/W)

Heat Transfer Coefficient 0.33 0.52 0.60 0.30

(U value = 1/(R1+R2+R3 in W/m2K)

The thermal resistance for the inner (R;) and outer (R3) linings are extremely small in comparison to
the insulation (Ry) resistance, and have no noticeable effect in the Overall Heat Transfer Coefficient
(U). Please note that these values are theoretical only, and do not take surface resistances into

account.

The effects of the aluminium unit framework are not reflected in the panel values. As these are
normally the weakest thermal points, the overall thermal resistance of the structure will be slightly
lower unless coldbridge-free (coldbreak) construction is used.
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Acoustic Properties

Air handling unit noise is primarily generated by the supply and return air fans and motors (note that
motors are typically >10dB quieter than the fans and thus will have no effect on overall noise levels).

We are concerned with two properties:
e Panel Transmission Loss — the resistance to breakout noise from the air handling unit.
e Panel Absorbtivity — the ability to absorb sound waves and control upstream (return air &
fresh air path) and downstream noise transmission.
However, the achievement of one is often at the expense of the other.

Greater breakout noise resistance (transmission loss) is achieved by increasing the mass of the
panel, typically by the following methods:

e Using heavier gauge steel panel skins.

e Using a rigid insulation laminated to the inner and outer skins.

¢ Increasing the insulation density.

e Using a separate mass barrier within the panel.

Greater absorption is achieved by using a perforated liner and an acoustically absorbent infill.
Fibreglass has better acoustic properties than other infill types such as polyester. Please note that
absorptive linings have no effect on downstream (supply air) noise in a standard draw-through unit.
Downstream noise on blow through units (such as multizone head configurations, return air fans or
plenum fans) will however benefit from absorptive panels after the fan.

The sound reduction index of the unit casing is shown below for our standard 25mm & 50mm double
skin panels with plain liner and polyurethane foam insulation. The figures are for sound emissions
from a closed system to the unit surroundings.

Sound Reduction Index (dB) 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8KkHz

25mm standard panel 19.3 17.8 24.3 28.7 30.1 25.3 37.5 39.1
50mm standard panel 13.9 19.0 24.9 28.7 26.6 26.9 42.9 43.3

For units which require both good breakout resistance and absorption to control the reverberant
noise, we offer a composite acoustic panel. This features triple skin construction with a polyurethane
foam outer layer, which through the foaming process gives maximum panel rigidity and resistance to
breakout, and an inner decoupling layer of high density fibreglass/polyester infill with a perforated
metal facing to provide good absorption.

The absorption coefficient of the unit casing is shown below for our standard combination panel with
outer layer of polyurethane foam insulation and inner of fibreglass/polyester insulation with perforated
metal liner.

Absorption Coefficient (a) 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8KkHz

Combination Absorptive Panel 0.05 0.20 0.35 0.60 0.85 1.00 0.90

The overall effect of the combination panel is to provide an additional 6dB of sound reduction across
the mid to high frequency range. Additional performance is available by using heavier gauge
intermediate panels to provide a further mass barrier.

For further acoustic advice, please contact the AIRPAK sales team.
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