
From ESCC to Space-Graded and Off-the-shelf 

solutions for flexible heaters
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FLEXIBLE HEATERS: DEFINITION

Flexible Heaters are crucial 

components for the Thermal 

control, thanks to their 

versatility and efficiency in the 

uniform distribution of heat at 

different power densities.

They are widely used in various 

parts of satellites or habitable 

modules, including propulsion 

elements, electronics, batteries, 

structures, optics, detectors and 

more. 2



FLEX HEATERS FOR SPACECRAFTS

Since April 1992 Zoppas Industries (ZIHET / IRCA S.p.A.) is qualified by ESA ESCC 

4009/002 & 4009/004 as Supplier of flexible heaters, single and double layer, for use in space

projects.

Our flexible heaters have been used in more than 1000 satellites all over the world 

manufactured in different geographical areas such as: Europe, Japan, India, US, South 

America, Canada, South Korea.



SOME EXAMPLES OF OUR HERITAGE

SAX XMM-NewtonINTEGRAL

ENVISAT ROSETTA GOCE

METEOSAT ATV GALILEO

O3B BEPI COLOMBO IRIDIUM NEXT

HTV HAYABUSA 2 MPCV - ORION

KOMPSAT SENTINEL JUICE

CHANDRAYAN-3 GLOBALSTARCommercial 

constellations

EUCLID MSR EROEXOMARS
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SPACE IS BECOMING A MORE COMPETITIVE SECTOR

“Stakeholders are asking for spacecraft that perform better at a 

lower cost and with faster development times […]. We simply 

can't afford to custom-develop every component for every space 

mission."

Ferdinando Tonicello Source: https://activities.esa.int/cluster/920 5



NEW PROCUREMENT APPROACH TO ESA MISSIONS

M Nikulainen | Utilization of COTS in ESA Missions | 17/06/2021

ESA COTS 

Guidelines

ECSS Q-ST-60

ECSS Q-ST-60-13
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SPACE PRODUCT ASSURANCE | ECSS-Q-ST-60-13C

“This standard1 defines the requirements for selection, control, procurement and usage of EEE commercial 

components for space projects.

This standard is applicable to commercial parts from the following families:

• Ceramic capacitors chips

• Solid electrolyte tantalum capacitors chips

• Discrete parts (transistors, diodes, optocouplers)

• Fuses

• Magnetic parts

• Microcircuits

• Resistors chips

• Thermistors

In addition for families of EEE components not addressed by the present ECSS standard, it can be used as 

guideline on case by case basis.”

The requirements for “commercial” heaters are not specified, but 

the standard ECSS-Q-ST-60-13C can be used as a guideline

1. ECSS-Q-ST-60-13C Rev.2 DIR1 5 November 2024 7



ECSS-Q-ST-60-13C: VERIFICATION REQUIREMENTS 

ECSS-Q-ST-60-13C defines some acceptable derogations to ECSS-Q-ST-

60  ESCC requested tests: 

…provided that the parts 

comply with 

representativity criteria:

“same serie; same 

range of voltage, 

resistance and 

packages; same 

manufacturing plant”
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OUR “COMMERCIAL” QUALIFICATIONS FOR SPACE

In addition to ESCC qualified flexible heaters, ZIHET also offers levels of more 

commercial qualifications, such as QM (Qualification Model) and PFM (Proto-Flight 

Model), which ensure compliance for in-flight use, while allowing faster response times 

and market competitiveness.
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→ Same product, 

same process, same 

manufacturing lines

→ Reduced set of 

testing



OUR SPACE CATALOG STOCK

Beyond customized products, ZIHET provides also a wide range 

of standard flexible heaters, available in our warehouse in 

different sizes and ohmic values, as immediate solutions for 

commercial missions and test equipment.

• The standard heaters are 

available for immediate 

delivery.

• They are offered in both 

versions ESCC (FM) and QM
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COTS APPROACH TO ESA MISSION

M Nikulainen | Utilization of COTS in ESA Missions | 17/06/2021

ESA COTS Guidelines
ECSS Q-ST-60

ECSS Q-ST-60-13

All our 

space

heaters

are here 

(Q0)

Until we 

get into 

the 

EPPL-2:
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Indeed, our heaters satisfy the «green requirements»:

 Lifetime: > 10 years

 Reliability: from prev. slide

 Radiation: tested at 1Mrad
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SOC TO ECSS-Q-ST-60-13C PROCUREMENT 

REQUIREMENTS 



FORMALIZATION PROCESS WITH ESA: ONGOING

IRCA S.p.A. is currently candidate to become one of the first 

“Enhanced Grade” - EPPL 2  (*) entries, with our QM / PFM / 

Stock heaters.

→ We are now in the technology flow qualification process.

(*) EPPL: European Preferred Parts List

EPPL-1: ESCC-qualified parts

EPPL-2: Enhanced-grade parts
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OUR SPACE ROADMAP

And concerning innovation…
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EXTREME OPERATIONAL ENVIRONMENTS

The heaters are ESCC qualified to operate in a temperature range that can vary from -65°C to +200°C.

Ongoing:

🡪 ESCC qualification of the 

new heater «PPH 

PurePolyimide»

Currently, ZIHET has completed the internal qualification of a new product, capable of reaching even higher temperatures 

(+260°C).
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INTEGRATION WITH OTHER COMPONENTS

ZIHET recently qualified with IPC 610/620 and ECSS-Q-

ST-70-26C certifications to supply assembled heaters 

with connectors, to:

• Facilitate the integration of the electrical interface with 
the power subsystem

• Simplify the Supply Chain

• Reduce supply times thanks to standardization of 
connections

Ongoing:

ESCC qualification of the 

assembly «sensorized heater»

Ongoing:

ESCC Qualification of the 

assembly «connectorized 

heater»

When the thermal environment to be regulated is 

distributed in small dimensions, and the TRP is located 

close to the heater, a product that integrates a heating 

element and an ESCC-qualified temperature sensor 

(PT100/PT1000/NTC) can help optimize the integration. 

An integrated sensor can also help in the ECSS-derating 

rules’ correct application.
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zoppasindustries.com

space@zoppas.com

alessandra.marcer@zoppas.com

Growing Together !

17

mailto:space@zoppas.com
mailto:alessandra.marcer@zoppas.com
https://www.linkedin.com/company/zoppas-industries
http://www.youtube.com/user/ZoppasIndustries


Backup slides
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OUR QUALIFICATION LEVELS - TEST DETAILS
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