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Scope: Investigate Performance of the Powertherm Cladding Support System
Procedure:

An initial visual assessment is made of the target plant and or equipment.

This is followed by various performance measurements, including:

e Surface temperature
* Ambient temperature
e Ambient air velocity
® Heat loss

These measurements are produced using:

Site Survey Tools:
Ahlborn 2690-8A, data logger with 5 galvanically isolated inputs
Thermocouple sensor, transducer d = ca 15 mm probe length about 180 mm,

Type K Thermocouple, NiCr-Ni, grade 2, measuring range -50 ... +500 ° C,
Response time 1s

Thermo anemometers 0.2 to 20 m/s, temperature measurement 0 to 50 ° C,
Accuracy * (0.2 m /s + 2% of reading), Response time: <1.5 s

Thermometer / hygrometer for determining the ambient temperature and humidity,
temperature range -20...+60°C/5 ... 98% RH

Heat flux plate, 120 x 120 x 3 mm, temperature range up to +80 ° C,
Accuracy £ 5% at25°C

Infrared camera FLIR E50

Insulation Specifications:

(i) ROCKWOOL Pipe Section, nominal density 140 kg/m? securely fixed to the pipe
with tie wires @ 300mm centres.

The whole to be clad with 0.9mm Aluzinc cladding. Joints to be fixed with
screws @ 100mm centres.
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(ii) ROCKWOOL Pipe Section, nominal density 140 kg/m?3 securely fixed to the pipe
with tie wires @ 300mm centres.

The Powertherm cladding support system is installed @ 500mm centres. 4 No.
isolated support bars maintain a 25mm air space between the outer surface of

the insulation and the exterior cladding.

The whole to be clad with 0.9mm Aluzinc cladding. Joints to be fixed with
screws @ 100mm centres.
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Measurements:

The location of the test rig was approx. 2m above ground level.

It was positioned behind a building and in close proximity to other pipes which provided a
fairly sheltered location.

spot = 150 °C

To ascertain the operating conditions, a flexible insulation wrap, positioned closely to the
test rig was removed.

The temperature of the exposed flange was measured, it can be seen that the pipe was
running at 1502C.

To reduce the reflective effect of the cladding, strips of self-adhesive black tape were used.

The emissivity can then be correctly accounted for in the thermal images.

Measurements were taken either side of the ‘reducer’ in the cladding to compare the
performance of specifications (i) and (ii).

Specification (i) . Specification (ii)
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Specification (i) -
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Surface temperature:
+22.3°C.

Ambient air conditions:
+17.02C

Wind speed:

<1m/s

Thermal Calculation in Accordance with BS EN ISO 12241:2008

INSULATED PIPE

LOCATION

OPERATING TEMPERATURE (deg C)
OUTER SURFACE TEMP (deg C)
AMBIENT TEMPERATURE (deg C)
AIR VELOCITY (m/s)

PIPE OUTSIDE DIA. (mm)
INSULATION TYPE

INSULATION THICKNESS (mm)
SURFACE EMISSIVITY (0 - 1)
SURFACE COEFFICIENT (W/m?K)
HEAT LOSS (W/m)
CONDUCTIVITY (W/mK)

OUTDOORS IN MOVING AIR
150

22.43

17

1

169

ROCKWOOL PIPE SECTION
50

.98

15.7

73

0.042
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Specification (ii) -

Surface temperature:
+22.4°C.

Ambient air conditions:
+17.02C

Wind speed:

é.?:' <1m/s

P 2013-0%-149

1057

Thermal Calculation in Accordance with BS EN ISO 12241:2008

SURFACE : CIRCULAR
SURFACE DIAMETER (mm) : 169
LOCATION : OUTDOORS IN MOVING AIR
AMBIENT AIR VELOCITY (m/s) 01
AMBIENT AIR TEMPERATURE (deg C) 117
OPERATING TEMPERATURE (deg C) : 150
INTERFACE TEMPERATURE (deg C) 1 66.3
OUTER SURFACE TEMP (deg C) 1211
SURFACE COEFFICIENT (W/mzK) : 155
SURFACE EMISSIVITY (0-1) : .98
HEAT LOSS (W/m) 1 64
ROCKWOOL PIPE SECTION : 50 mm
INNER CONDUCTIVITY (W/mK) : 0.056*
AIR : 25mm
OUTER CONDUCTIVITY (W/mK) :0.038*

*The lambda values have been increased to accommodate the thermal bridging effect of
the support system
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Conclusions / Observations:

Summary of results:

Measured Calculated
Cladding Cladding
Temp Temp Heat Loss
(¢C) (¢€) (W/m)
Specification (i) 22.3 22.4 73
Specification (ii) 22.4 21.1 64

169 mm O.D. pipe; Operating temp = 150°C
Ambient = +172C; Wind speed 1m/s; € = 0.98

The small differences between calculated and measured temperatures are mainly due to
tolerances of measuring equipment.

The cladding support system provides a strong frame to support the exterior cladding and
creates an air space between the outside face of the insulation layer and the cladding.

The thermal resistance of the air gap created is largely offset by the heat conduction of the
steel pins. This effect will be greatest for small bore, thin insulation combinations as
opposed to large bore thick insulation combinations.

However, it looks like the inclusion of the support system could provide an increased heat
saving.

The data supplied represents a ‘snapshot’ of the part of the plant being surveyed. The data
generated relates exclusively to the operating and climatic conditions apparent during the
survey period.

This data is to be used as a ‘guide’ to the systems performance; many external influences
and process variations mean the magnitude of thermal savings calculated using this data
cannot be guaranteed.

A Richards

Technical Manager

ROCKWOOL Technical Insulation
Certified Tipcheck Engineer



