Polyurethane Insulation Pipe Selection
Checklist

Technical note

Application judgment for PU insulated pipe systems - when they are suitable, when closer review is needed, No waterma®
and which technical factors control long-term performance. VL REE

Purpose and Scope

This checklist summarizes technical selection factors for polyurethane insulation pipes, also called PU insulated pipes or polyurethane foam pre-insulated pipes. It is
intended for engineering reference in heating, cooling and buried thermal pipeline systems. It does not replace project specifications, heat-loss calculation, local code
review, or the latest applicable standard edition.

Best-fit use Closer review required Most critical detail

Direct buried hot water networks, district heating pipe Steam, continuous high-temperature service, exposed Field joint sealing. A sound factory pipe can still fail early if
systems, chilled water supply/return lines, and fire-risk areas, severe groundwater, frequent excavation sleeve sealing, foam filling, casing closure or jacket repair
moderate-temperature industrial thermal utility lines. routes, or locations with difficult future repair access. allows water ingress.

Quick Selection Logic

1. Confirm temperature Compare the normal operating temperature, peak temperature and duration with the PU foam system rating. Long-term continuous temperature matters more than
short peaks.

2. Check environment Buried routes need casing integrity, dry joints, suitable backfill and moisture control. Exposed routes need UV, impact and fire-safety review.
3. Review joint reliability The straight factory pipe may be stable, but field joints, sleeve sealing and foam filling decide whether the insulation stays dry after installation.
4. Match application PU insulated pipe is a strong fit for hot water, district heating and chilled water networks; steam or severe high-temperature service needs separate material review.

Use this checklist as a technical screening tool: if the medium temperature, field joint design, casing protection and burial environment are all controlled, PU insulation pipe is usually a practical option. If
one of these factors is uncertain, closer engineering review is needed before use.
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Key Technical Reference Data

_ Technical Reference / Data Engineering Meaning

Common system concept

Hot-water network reference

Field joint reference

PUR thermal conductivity

Example foam data

Outer casing

Note: Values shown above are reference ranges or standard-scope descriptions from published technical sources. Final selection should follow project design temperature, heat-loss calculation, soil

Factory-made pre-insulated / bonded pipe assembly

EN 253 system scope

EN 489-1 joint assemblies

Reference product values around A50 = 0.026-0.027
W/(m-K)

Typical published PUR data may include density around
55 kg/m?

Polyethylene / HDPE casing in many buried systems

conditions, installation procedure and the latest applicable standard edition.

Technical Reference

Typical EN 253-type structure: steel service pipe + polyurethane foam thermal insulation + polyethylene / HDPE casing. Some
systems include measuring wires, spacers or diffusion barriers.

Used for directly buried hot water networks. Earlier EN 253 scope references continuous operation up to 120°C and occasional
peak temperature up to 140°C. Always verify the current project standard and system rating.

Covers joints between adjacent factory-made pipe, fitting and valve assemblies for buried hot water networks; joint quality
controls water-ingress risk.

Thermal conductivity varies with foam formulation, density, aging and test temperature. Use supplier test data for heat-loss
calculation.

Density and strength are product-specific. Higher or lower density alone does not define system quality; check cell structure,
bonding and water resistance data.

Protects insulation against soil contact, moisture and handling damage; jacket cuts, crushed ends and poor joint closures can
become water-entry paths.

Practical Thresholds and Review Points

Generally suitable

Needs closer review
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* Hot water network within the pipe system rating

 Chilled water network with sound vapor / casing sealing
« Buried routes where field joints can be properly completed and inspected
* Long pipe runs where factory-made insulation reduces site-applied insulation variability

* Steam or continuous high-temperature service

* Exposed above-ground installation with fire or UV exposure

* High groundwater or flood-prone trenches

* Routes with frequent excavation, heavy mechanical disturbance or limited repair access
« Installations where joint kits, casing repairs or backfill quality cannot be controlled
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Selection Checklist

The correct use of polyurethane insulation pipe depends on operating temperature, environment, joint design and installation access. The table below explains what to
check and how each factor affects suitability.

Selection Factor What to Check Why It Matters Technical Judgment

Medium temperature

Continuous vs peak
temperature

Service pipe material

Insulation thickness

HDPE / PE outer casing

Field joint method

Burial condition

Fire exposure

Monitoring system

Hot water, chilled water, process water, thermal oil
or steam service

Normal operating temperature, peak temperature
and peak duration

Carbon steel, stainless steel, plastic service pipe or
other carrier pipe route

Heat-loss target, pipe OD, ambient / soil
temperature, route length

Casing OD, jacket thickness, surface damage, UV
exposure, cut-back protection

Sleeve type, surface preparation, drying, foam
filling, closure and sealing

Groundwater, soil moisture, traffic load, burial
depth, backfill quality

Above-ground sections, storage, welding zones,
repair openings, enclosed spaces

Alarm wires, moisture detection route and
continuity checks
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PU foam is well suited to many hot water and chilled water systems; steam or
very high-temperature service needs separate insulation review.

Long-term exposure drives thermal aging more than short peaks. EN
253-type references commonly mention 120°C continuous and 140°C
occasional peak for certain systems.

The service pipe controls pressure resistance, corrosion behavior, weldability
and medium compatibility; the insulation layer does not compensate for
wrong carrier-pipe selection.

Thickness affects heat loss, casing OD, trench width and transport volume. It
should be selected by heat-loss calculation, not only by habit.

The casing protects foam from soil and moisture. Scratches, crushed ends
and exposed foam can become water-entry points after burial.

Field joints directly affect water ingress risk and long-term thermal reliability.
The joint area is often more vulnerable than straight factory pipe.

Wet soil, sharp stones and poor backfilling can damage casing or increase
long-term moisture risk.

PU foam can be combustible when exposed to ignition. Buried systems have
lower exposure, but storage and hot work require safety control.

Leakage monitoring wire systems can help identify moisture ingress in
district heating networks before major thermal failure.

Technical Reference

If continuous service is beyond the system rating, consider
mineral wool, calcium silicate or cellular glass.

Do not select by peak temperature alone; check continuous
operation and expected thermal life.

Match pipe standard, wall thickness and corrosion allowance to
the medium.

Check whether the final casing OD fits trench, supports, bends
and field joint sleeves.

Inspect casing before trench lowering; repair jacket damage
before backfilling.

Treat sleeve sealing and foam filling as acceptance points, not
minor finishing details.

Use suitable backfill and protect pipe ends, casing surface and
joint areas during trench work.

Use fire-safety review for exposed or above-ground areas and
protect foam during hot work.

Useful for buried district heating lines where visual inspection
after backfilling is difficult.
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Application-Focused Selection Notes

The same PU insulated pipe structure can behave differently depending on the service condition. Application judgment should focus on temperature, moisture exposure,
repair access, and whether the field joint system can remain sealed after installation.

Application Typical Working Scenario Why PU Insulated Pipe Can Fit Details to Review

Direct buried hot water
networks

District heating distribution
lines

Chilled water supply and
return

Industrial hot water / process
utility lines

Cold-region buried pipelines

Municipal heating mains installed under roads, green belts or

utility corridors; supply and return lines may run for hundreds
of meters or several kilometers before reaching substations or
buildings.

Branch lines from main heating networks to residential blocks,
hospitals, schools, plants or commercial buildings; repeated
straight pipe runs and factory fittings are common.

Underground or semi-exposed chilled water lines between
chiller plants, HVAC plant rooms and buildings; typical concern
is temperature gain and condensation.

Moderate-temperature plant utility lines for hot water, process
water or thermal service in refineries, chemical plants, power
plants or industrial parks.

Buried water or utility lines in cold climates where temperature
retention helps reduce freezing risk or thermal loss between
facilities.

Strong fit when service temperature is within the system
rating, the bonded pipe structure is used, the HDPE casing is
intact, and joints can be sealed before backfilling.

PU insulation reduces heat loss and supports stable medium
temperature over distance. Factory-made insulation gives
more consistent foam thickness and jacket continuity than
fully site-applied insulation.

Useful when the casing and vapor path remain sealed. PU
foam helps reduce temperature gain and condensation risk
compared with uninsulated or poorly insulated pipe runs.

Suitable where the medium is not steam and operating
temperature remains within insulation system limits. The
pipe-in-pipe assembly can reduce field insulation work over
long utility corridors.

Useful when design considers frost depth, soil temperature,
burial depth and insulation thickness. PU foam provides low
thermal conductivity in a compact system.

When a Different Insulation System May Be Better

Steam / high-temperature lines

Fire-rated exposed areas

Severe wet or floodable ground

Frequent modification routes

often more suitable.

Technical Reference

Watch trench backfill, groundwater, casing scratches, sleeve
sealing and monitoring wire continuity. A small joint gap can
reduce insulation performance after burial.

Check bend / tee assemblies, field joints around branch points,
settlement zones and peak operating temperature during
cold-weather operation.

Vapor sealing is critical. If humid air or water enters the insulation,
the foam may lose performance and the casing may hide the
problem until efficiency drops.

Check chemical environment, pipe material, coating, external
mechanical exposure and whether maintenance teams can access
buried sections later.

Confirm ground conditions, pipe movement, jacket protection and
backfill quality; localized jacket damage can become a moisture
path during freeze-thaw cycles.

Reason for Closer Review

Continuous high temperature can accelerate thermal aging of PU foam. Mineral wool, calcium silicate or other high-temperature insulation systems are

If the insulation is exposed above ground, near hot work or inside fire-sensitive areas, fire classification and protection requirements may control material

choice.

PU pipe can be used in buried service only when joints and casing remain sealed. Severe groundwater makes joint quality and casing repair more critical.

If the line is expected to be opened, modified or relocated often, factory pre-insulated pipe may be less convenient than exposed insulation systems.
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Reference Notes

The following source notes were used to keep the checklist technically grounded. They are summarized for reference and should be checked against the latest official
standards and project specifications before engineering use.

EN 253:2019 standard description Factory-made thermally insulated bonded single pipe assemblies for hot water networks; steel service pipe + polyurethane foam thermal insulation +
polyethylene casing; may include measuring wires, spacers and diffusion barriers.

EN 253:2009 scope preview Insulated pipe assemblies for continuous hot water operation up to 120°C and occasional peak temperature up to 140°C. Later editions and project
requirements should be verified.

EN 489-1:2019 preview Requirements and test methods for joints between adjacent factory-made pipe, fitting and valve assemblies for buried hot water networks.
Rovanco EN253 product reference PUR foam thermal conductivity values around A50 = 0.0260-0.027 W/(m-K) are shown in published product references.
Kingspan LOGSTOR industrial brochure Example PUR insulation data includes density around 55 kg/m3, thermal conductivity at 50°C around 0.027 W/(m-K), and max. operating temperature

references of 120°C with peak 140°C for limited annual duration in that product context.

Final Technical Reminder

Polyurethane insulation pipe is strongest when low heat loss, direct burial, compact insulation thickness and factory-made pipe assembly are important. It needs closer
review when the application involves steam, continuous high temperature, exposed fire risk, severe groundwater, weak field joint control or difficult future repair access.
The most important practical check is not only the insulation thickness; it is the complete system: service pipe, PU foam, HDPE casing, field joint sealing, burial condition
and operating temperature.
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