OCTAL STEEL TECHNICAL REFERENCE Polyurethane Insulation Pipe Technical Data

Polyurethane Insulation Pipe
Technical Data & Application Guide

This guide converts the blog topic into a compact technical PDF. It focuses on four data-rich
parts: basic pipe structure, reference data, advantages versus limitations, and application
selection factors. Values below are reference data points from standards previews and
manufacturer technical data; actual project limits shall be confirmed by the selected product
data sheet and applicable code.

Technical scope Reference meaning

Common names polyurethane insulation pipes; polyurethane insulated pipe; PU insulated pipe; polyurethane foam
insulated pipe; pre-insulated steel pipe

Typical system Factory-made pipe assembly with a service pipe, polyurethane foam thermal insulation, and PE/HDPE
outer casing

Main use range District heating, buried hot water networks, chilled water supply/return lines, and industrial thermal
utility lines
Main advantages Low heat loss, compact insulation thickness, controlled factory insulation, direct burial suitability,

outer casing protection, optional surveillance/monitoring wires

Main limitations Field joint sealing, water ingress, jacket damage, larger outer diameter, repair difficulty after burial,
temperature limits, exposed-fire safety review

Important accuracy note
Thermal conductivity, density, maximum temperature, and casing dimensions vary by manufacturer, foam formulation,
Insulation series, standard edition, and test temperature. This PDF uses published reference examples and avoids treating

product-specific values as universal limits.

1. Basic Structure Data

A polyurethane insulation pipe is best understood as a bonded pipe-in-pipe assembly. The service pipe carries
the medium; the rigid polyurethane foam reduces heat transfer; the outer casing protects the insulation layer;
and the field joint system restores continuity after pipe welding or assembly.

Component Primary function Key data / engineering attention Failure mode if poorly

controlled

Service pipe Carries the operating Material, OD, wall thickness, pressure Pressure mismatch, corrosion,
medium and pressure load. rating, welding route, corrosion allowance, weld failure, unsuitable

design temperature. temperature/medium
compatibility.

PU / PUR foam Reduces heat loss or Closed-cell foam structure; Thermal bridges, heat loss

Insulation temperature gain. product-specific density and thermal Increase, water absorption after

conductivity; bonding and void control. jacket/joint failure, foam aging.

HDPE / PE outer Protects insulation from soil, Casing OD, jacket thickness, surface Water entry path, damaged

casing moisture, and handling damage, casing-end condition, UV/storage Insulation, corrosion risk around
damage. exposure. service pipe.

Field joint system Restores insulation and Sleeve type, surface preparation, foam Water ingress in pre-insulated pipe
casing continuity between filling, shrink sleeve/closure, joints, localized heat loss, difficult
pipe sections. water-tightness test if specified. repair after burial.

Monitoring wires / Detects moisture ingress or  Wire routing, continuity test, terminal Hidden moisture remains

surveillance system faults in many district connection, integration with monitoring undetected until heat loss or
heating networks. unit. corrosion becomes visible.

For technical reference only. Project values shall be confirmed by the applicable standard, design code, and product data sheet. Page 2 of 6



OCTAL STEEL TECHNICAL REFERENCE Polyurethane Insulation Pipe Technical Data

2. Key Technical Reference Data

The following reference data helps connect the blog content with recognized standards and measurable
material properties. It is written as technical background rather than a product guarantee.

_ Reference data / scope How to use it in technical judgment

EN 253 Bonded single pipe systems for buried hot water Use as a key reference when discussing
networks; factory-made pipe assembly of steel service pre-insulated pipe assemblies for district heating
pipe, polyurethane foam thermal insulation, and and directly buried hot water networks.

polyethylene casing.

EN 448 Factory-made fitting assemblies of steel service pipes, Use when bends, tees, reducers, anchors, or
polyurethane thermal insulation, and PE casing for buried other insulated fittings must match the
hot water networks. straight-pipe system.

EN 488 Factory-made steel valve assemblies for pre-insulated Use when insulated valves must maintain system
district heating systems with polyurethane foam continuity in buried heating networks.

Insulation and PE casing.

EN 489-1 Requirements and test methods for joints between Use to emphasize that field joint assemblies are a
adjacent factory-made pipe, fitting, and/or valve formal reliability area, not a minor site detail.
assemblies for buried hot water networks.

EN 13941-1 /EN Design and installation of thermal insulated bonded Use to separate product construction from

13941-2 single and twin pipe systems for buried hot water network design and installation responsibilities.
networks.

EN 14419 Surveillance systems for bonded single and twin pipe Use when moisture detection and monitoring
systems in directly buried hot water networks. wires are part of the system design.

Thermal Insulation Reference Data

Polyurethane foam K value GF Urecon data sheet lists polyurethane foam at 0.020 - Material-specific and
0.026 W/m*°C at 24°C (75°F). test-temperature-specific; do not copy as
a universal guaranteed value.

Polyisocyanurate foam K value  GF Urecon reference: 0.022 - 0.027 W/m°C at 24°C. PIR may be selected for
higher-temperature system designs;
confirm product system limits.

Fiberglass / mineral wool GF Urecon table lists fiberglass at 0.033 - 0.037 W/m°C. Better high-temperature behavior may
reference be the reason for selecting mineral wool
even if thermal conductivity is higher.

Cellular glass reference GF Urecon table lists cellular glass at 0.045 - 0.049 Often valued for moisture resistance and
W/m°C. compressive strength, not lowest K value.

PU foam density example GF Urecon polyurethane foam data sheet states 35 - 48 Density alone does not prove insulation
kg/m?3 for its U.l.P. foam. quality; cell structure, bonding, and void

control also matter.

District-heating pipe example A 2025 Rovanco/Poliurs EN253 catalog describes service  Catalog range is product-specific. It is
pipe diameters from DN20 to DN1000 and four possible useful for understanding system variety,
Insulation thickness series. not as a universal size range.
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3. Advantages vs Limitations Data Matrix

This matrix expands the blog’s core point: polyurethane insulation pipes perform well when low heat loss,
direct burial, and factory-made insulation quality are required, but the same system needs careful review
around joints, water ingress, outer casing damage, repair access, and temperature range.

m Technical advantage Technical limitation / risk Key control point

Thermal Low thermal conductivity Thermal performance can decline if Confirm insulation data sheet,

performance polyurethane foam helps reduce heat foam becomes wet, aged, poorly foam quality, thermal
loss in pipelines and supports district  bonded, or contains voids. conductivity reference, and
heating energy efficiency. system aging assumptions.

Direct burial Bonded pipe-in-pipe structure is Buried systems hide defects after Use correct casing, field joint,
suitable for many directly buried hot  backfilling; water ingress may remain backfill, and surveillance design
water and chilled water networks. unnoticed for a long period. for underground insulated pipe

systems.

Installation Factory insulation reduces Field joints still require skilled Treat each joint as a critical

efficiency site-applied insulation work and can Installation; fast installation does not  insulation and water-tightness
speed installation on long pipe runs. remove sealing responsibility. point.

Moisture protection HDPE outer casing pipe protects HDPE jacket damage during Inspect scratches, dents, casing
insulation from soil moisture and transportation or trench lowering may ends, exposed foam, and sleeve
handling exposure. create a water-entry path. closure before burial.

Condensation PU insulation helps reduce If vapor or water enters the Maintain casing continuity, vapor

control condensation risk in chilled water Insulation, condensation control and sealing, and joint closure in
systems by limiting surface thermal efficiency can weaken. humid or buried environments.

temperature difference.

Maintenance profile Low maintenance heating pipeline Difficult maintenance of pre-insulated Consider repair access and
behavior is possible when the casing  pipe after burial; repair may require monitoring before final route
and joints remain sealed. excavation and insulation restoration. design.

Temperature use Suitable for many hot water, chilled Temperature limit of polyurethane Review continuous temperature,
water, and moderate-temperature foam insulation must be checked; not peak temperature, foam
thermal systems. automatically suitable for steam. formulation, and

standard/product limits.

Layout and logistics Integrated assembly simplifies Larger outer diameter insulated pipe  Confirm carrier pipe OD,
thermal pipeline concept and reduces affects trench width, pipe spacing, Insulation thickness, casing OD,
separate site materials. bends, and transport volume. fitting OD, and trench clearance

together.

Fire safety Buried systems have limited Exposed polyurethane foam can burn  Apply hot-work control, storage
exposure to open flame after rapidly when ignited and may control, and project fire-safety
installation. produce dense smoke and requirements for exposed foam.

toxic/irritating gases.
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4. Technical Selection Data Checklist

Polyurethane Insulation Pipe Technical Data

Polyurethane insulation pipe selection should start from operating condition and installation environment. A
technically correct choice is not based on carrier pipe size alone; it also includes heat-loss target, casing
diameter, joint method, burial condition, and maintenance strategy.

Selection factor Data to define Why it matters Common technical mistake

Medium

Continuous / peak

temperature

Service pipe

Insulation thickness

Outer casing / jacket

Field joint system

Burial environment

Monitoring /

surveillance

Fire exposure

Transport and storage

Hot water, chilled water, process
water, thermal oil, or other fluid.

Normal operating temperature,
maximum continuous
temperature, short peak duration.

Material, OD, wall thickness,

grade, weld route, pressure rating.

Heat loss target, pipe size,
ambient/soil temperature, burial
depth, allowable temperature
drop.

HDPE/PE casing material, OD, wall
thickness, surface condition,
UV/storage protection.

Joint sleeve, closure method, foam
filling, shrink sleeve, weld plug or
equivalent system.

Soil moisture, groundwater level,
traffic load, backfill material,
settlement risk.

Monitoring wires, continuity check,
terminal box, alarm system
design.

Buried, exposed above ground,
storage area, hot-work zone,
repair access.

Pipe length, casing OD, support
spacing, end protection, lifting
method.

Medium determines temperature,

corrosion, pressure, and service pipe

material.

Foam aging is more related to
continuous exposure than a short
peak alone.

The service pipe carries pressure and

medium; insulation does not
compensate for unsuitable pipe
design.

Thickness affects thermal loss and
final casing OD.

Casing protects the foam and controls

exposure to soil and water.

Most water ingress risk occurs at
joints, not necessarily in straight
factory pipe.

External conditions affect casing

durability and joint reliability.

Helps locate moisture or system
faults in buried networks.

Exposed polyurethane foam requires
fire-safety review and work control.

Large OD and casing surface are
vulnerable during handling.

Using a heating-pipe assumption
for a process line with different
chemistry or temperature.

Treating a short peak
temperature as the whole design
basis without checking duration.

Choosing insulation first and
verifying carrier pipe later.

Specifying thickness by habit
without heat-loss calculation.

Ignoring small jacket damage
before burial.

Treating joint insulation as minor
site finishing work.

Using sharp or unsuitable backfill
around HDPE casing.

Installing wires without continuity
check or clear termination plan.

Welding or grinding near exposed
foam without protection.

Dragging pipe sections or
stacking without casing
protection.

Application Judgment: Suitable vs Review Carefully

Generally suitable when...

Needs closer review when...

The system is a buried district heating pipe, hot water network,

chilled water supply/return line, or moderate-temperature
iIndustrial thermal utility line. The design includes sealed

HDPE/PE casing, compatible field joints, controlled backfill, and

defined heat-loss targets.

For technical reference only. Project values shall be confirmed by the applicable standard, design code, and product data sheet.

The line is steam or high-temperature service, exposed above

ground, frequently opened for maintenance, located in severe
groundwater conditions, exposed to fire/hot work, or routed

where future excavation would be difficult.
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Quick Reference: Failure Points and Practical

Controls

The following risk map can be used as a compact review sheet when reading or designing around
polyurethane insulation pipe systems.

Failure point What happens technically Practical control

Water ingress at field joint

Jacket scratch or puncture

Excessive operating
temperature

Incorrect casing OD
assumption

Poor backfill condition

Exposed hot work near PU
foam

Wet foam loses insulation performance and may
Increase corrosion risk at the service pipe.

HDPE casing no longer protects the foam
continuously; water entry path may develop after
burial.

PU foam may age faster, lose stability, or become
unsuitable for the service.

Trench spacing, bends, fittings, and sleeve sizes
may not match the installed system.

Sharp stones or settlement can damage the
casing and stress joints.

Ignited polyurethane foam can burn rapidly and
produce dense smoke and hazardous gases.

Clean joint surfaces, prevent rain/groundwater
entry before closure, verify sleeve sealing and
foam filling.

Inspect casing after unloading and before
lowering; repair damage before backfilling.

Check continuous temperature, peak duration,
product data sheet, and whether another
iInsulation material is needed.

Confirm carrier pipe OD, insulation thickness,
casing OD, fittings, and joint sleeve dimensions
together.

Use suitable bedding/backfill and avoid point
loading on the casing.

Keep foam protected during welding/grinding;
follow project fire-safety and hot-work controls.

Technical Sources Used for This Guide

Source type Data used in this PDF

BS EN 489-1:2019 / ANSI preview
Accuris listing

Rovanco / Poliurs EN253 Catalog 2025

GF Urecon polyurethane foam data sheet

OSHA Hazard Information Bulletin

Thermaflex Flexalen PU product page

and
13941, EN 14419,

Joint assemblies for buried hot water networks; references to EN 253, EN 448, EN 488, EN

Pre-insulated district heating system overview; steel service pipe + PUR foam + HDPE

casing; DN20-DN1000 product-specific range; four insulation series; moisture surveillance

availability.

Reference K values for polyurethane foam and other insulation materials; example density

range of 35-48 kg/m? for its U.I.P. polyurethane foam.

Fire-safety statement that ignited rigid polyurethane and polyisocyanurate foams burn
rapidly and produce intense heat, dense smoke, and irritating/flammable/toxic gases.

Example of bonded PUR foam with very low thermal conductivity and a plastic service pipe

system, illustrating product-specific values and temperature/pressure ratings.

Final note: This PDF is intended to support a technical blog. It does not replace project design documents, product-specific
datasheets, pressure calculations, heat-loss calculations, or installation standards.

For technical reference only. Project values shall be confirmed by the applicable standard, design code, and product data sheet.
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