FHP = Flexible heat pipe
OD = Outer Diameter
L = Length
T = Thickness
W = Width
D = Diameter
SS = Stainless Steel
Ice and snow melting using geothermy
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	1993
	Shiraishi et al.
	Not disclosed
	Not disclosed
	D = 2.56cm, L = 400cm
	Corrugated flexible element
	Long flexible corrugated heat pipe
	Proposed a snow melting system using long flexible heat pipe

	2
	2017
	Wang et al.
	Metallic membrane
	Ammonia
	D = 3.2cm, L = 7000cm
	thermally conductive polymer
	Super-long flexible heat pipes
	Suggested a super long flexible heat pipe to keep the pavements free from ice and snow throughout the calendar year

	3
	2017
	Wang et al.
	Metallic membrane
	Ammonia
	D = 3.2cm, L = 7000cm
	thermally conductive polymer
	Super-long flexible heat pipes
	A numerical study was conducted to optimize the operating parameters



Space heating using geothermy
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2018
	Wang et al.
	Metallic membrane
	Ammonia
	D = 3.2cm, L = 7000cm
	thermally conductive polymer
	Super-long flexible heat pipes
	Proposed a hybrid ground source heat pump system employing the super-long flexible heat pipes

	2
	2020
	Liu et al.
	Metallic membrane
	Ammonia
	D = 3.2cm, L = 7000cm
	thermally conductive polymer
	Super-long flexible heat pipes
	conducted an experimental study to assess the thermal performance of a super-long flexible heat pipe

	3
	2021
	Liu et al.
	Metallic membrane
	Ammonia
	D = 3.2cm, L = 7000cm
	thermally conductive polymer
	Super-long flexible heat pipes
	Studied soil temperature fluctuation characteristics using super-long flexible heat pipes

	4
	2023
	Liu et al.
	Wickless
	Ammonia
	D= 5.5cm, L = 5250cm
	SS 304 corrugated-pipe
	Super-long ﬂexible thermosiphons
	Evaluated the thermal performance of innovative geothermal thermosiphons.



Space radiator applications
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	1975
	Edelstein F
	SS mesh
	Ammonia
	D=0.7874cm, L=269.24cm
	SS bellow
	Cylindrical flexible heat pipe
	A single fluid flexible heat pipe header to transfer heat to the radiator

	2
	1984
	Merrigan et al.
	SS mesh
	Sodium
	L=80cm
	SS bellow
	Cylindrical flexible heat pipe
	Developed 1800 bendable sodium/SS heat pipe

	3
	1985
	Shaubach et al.
	‘V’ groove, sintered SS powder metal, SS mesh
	Acetone
	D = 1.6cm, L = 73.7cm
	Copper bellows
	High performance flexible heat pipes
	Created a flexible heat pipe prototype for use in space

	4
	1988
	Hwangbo
	SS screen with helical grooves
	Ammonia
	D = 2.5cm, L = 136cm
	SS bellows
	Flexible variable conductance heat pipe
	Variable conductance heat pipe designed for a deployable radiator

	5
	1990
	Trujillo et al.
	SS mesh
	Sodium
	L = 100cm, W =  8cm
	SS foil
	High-temperature, deployable, membrane  flat heat pipe
	A lightweight, flexible, flat heat pipe for deployable radiators was developed.

	6
	1998
	Fale et al.
	Wickless
	Water
	D = 1.9cm, L = 100cm
	Flexible laminate material
	Flexible heat pipe heat rejection radiator
	Fully functional deployable radiator utilizing flexible heat pipe for lunar application

	7
	1999
	Glass et al.
	Ultra-high molecular-weight film wick
	Acetone,
Freon-11, Methanol, and Ethanol
	D = 2.54cm, L = 70-80cm
	Kapton and aluminized Mylar
	Flexible heat pipes utilizing ultra-high-molecular-weight film wicks
	Successfully showcased the practicality of producing flexible polymeric heat pipes suitable for utilization in radiators for spacecraft

	8
	2002
	Krotiuk et al.
	Porous sintered nickel wick
	Propylene
	Length of transport line = 733cm
	SS braided bellow
	Propylene loop heat pipe
	Developed a flexible, lightweight, and deployable radiator for space applications

	9
	2006
	Abe et al.
	Wickless
	1-Butanol Aqueous Solution, Ethanol Aqueous Solution
	D = 0.8cm, L = 25cm
	Polyimide film
	Flexible Wickless Heat Pipes Radiator
	shown the benefit of using self-rewetting fluids in microgravity conditions

	10
	2009
	Tanaka et al.
	Wickless
	Water, 1-Butanol aqueous solutions, 1-Heptanol aqueous solution
	D = 0.8cm, L = 24cm
	Polyimide film
	Ultralightweight polyimide-based wickless heat pipe
	Presented the idea of ultra-lightweight wickless heat pipes with self-rewetting fluids

	11
	2019
	Ambrose
	Proprietary Details
	Ammonia
	Length of transport line = 27cm
	EDU Flex Hose
	Dual-flex heat pipe
	proposed using a dual flex heat pipe to connect the east and west radiators thermally.




High power electronics and sensor cooling
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	1975
	Saaski et al.
	SS mesh
	Methane
	D = 2.39cm, L=124.46cm
	Braided SS bellow
	Cylindrical cryogenic flexible heat pipe
	Developed a cryogenic flexible heat pipe which transfers 20W of heat under normal operating temperatures of the IR sensor

	2
	1976
	Wright et al.
	Composite SS Mesh
	Methane & Oxygen
	D = 0.95cm
	Braided SS bellow
	High performance flexible cryogenic heat pipes
	Demonstrated the feasibility of flexible cryogenic heat pipes

	3
	1989
	Nelson J. Gernert
	Sintered copper powder metal with braided wire cable artery
	Water
	L = 74cm, cold plate length =13cm
	Copper expanded bellows
	Flexible cylindrical heat pipe cold plate
	A flexible heat pipe cold plate has been developed to provide thermal protection for the electronics of flight actuators.

	4
	1991
	Nelson Gernert et al.
	Sintered copper powder metal with braided wire cable artery
	Water
	L = 73.66cm (for version 1&2)
L = 81.28cm (for version 3&4)

	Copper expanded bellows
	Flexible cylindrical heat pipe cold plate
	Four heat pipe cold plates capable of addressing thermal management challenges in aircraft were developed

	5
	1997
	Thomas et al.
	Not disclosed
	Water
	Not disclosed
	Not disclosed
	Flexible copper-water heat pipe
	Studied the effect of transient acceleration loading on the thermal resistance of flexible copper-water heat pipe

	6
	1998
	Thienel et al.
	SS mesh
	Oxygen and Methane
	L = 0.55m (oxygen)  L = 0.65m (methane)  
	SS double braided bellow
	Cryogenic flexible diode heat pipes
	Demonstrated the feasibility of cryogenic flexible diode heat pipes under microgravity conditions

	7
	2003
	Hoang et al.
	Sintered powdered SS wick
	Nitrogen
	Length of transport line = 254cm
D = 0.238cm
	SS tube helical flexure mechanism
	Cryogenic advanced Loop Heat Pipe
	Cryogenic cooling across gimbal using flexible cryogenic loop heat pipes

	8
	2005
	Hoang et al.
	Sintered powdered SS wick
	Nitrogen
	Length of transport line = 254cm
D = 0.238cm
	SS tube helical flexure mechanism
	Cryogenic advanced Loop Heat Pipe
	shown through experimentation the mechanical and thermal capabilities for cryocooling across gimbal joints

	9
	2006
	Thayer et al.
	Sintered nickel powder wick
	Ammonia
	Not disclosed
	Coiled aluminium SS tubes
	Flexible air-cooled loop heat pipe
	Flexible loop heat pipes with thermoelectric coolers to enhance the overall performance

	10
	2018
	Der et al.
	
	Ethanol
	L = 25cm, W = 9cm
	Polypropylene sheet
	Flexible pulsating heat pipe
	Developed a novel flexible pulsating heat pipe using polypropylene sheets

	11
	2019
	Rathod et al.
	SS mesh
	Acetone
	D = 0.9cm, L = 20cm
	SS bellow
	Flexible cylindrical heat pipe
	SS-Acetone flexible heat pipe was developed and evaluated for thermal performance and mechanical flexibility

	12
	2023
	Clemens et al.
	
	FC72, ethanol
	L = 26cm, T = 0.15cm
	Flat polypropylene sheets
	Flexible pulsating heat pipe
	Studied the effect of bending and microgravity conditions on performance









Heat pipe as thermal strap
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2017
	Wilson et al.
	
	R-134a
	L = 27cm, W = 6cm
	Polymeric tubing
	Flexible oscillating heat pipe
	Suggested an enhanced thermal strap employing flexible oscillating heat pipe which can act as active heat transfer device

	2
	2021
	Iwata et al.
	
	HFC-134a
	L = 18.3cm, W = 4cm
	SUS304 capillary tube
	Micro-oscillating heat pipe
	A flexible thermal strap was developed using a micro-oscillating heat pipe, and its dynamic stiffness was evaluated

	3
	2022
	Nagano et al.
	
	Pure water
	L = 31.5cm, T = 0.06cm
	Six
layers of pure copper foils
	Flexible ultrathin loop heat pipe
	Developed a flexible ultra-thin loop heat pipe and its performance was evaluated before and after freezing



Cooling of power electronics
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2003
	Kobayashi et al.
	1st Wick-Teflon
2nd wick polyethylene
And groove
	R134a
	Total length of circulation line = 750cm
	Flexible transporting tube
	Flexible Looped Heat Pipe
	Flexible loop heat pipe with long transport lines and high capacity was developed

	2
	2011
	Wu et al.
	Copper mesh
	Methanol
	L = 7.5cm, W = 2cm
	Polyethylene-terephthalate
	Flexible micro heat pipe
	Low cost flexible lightweight micro heat pipe with high effective thermal conductivity

	3
	2014
	Vasiliev et al.
	Rectangular capillary grooves on evaporator and condenser
	R 600
	Transport line length = 20cm
	Flexible vapour and liquid transport pipes made from pure polyamide
	Flat horizontal polymer loop thermosyphon
	Polymer based composite material thermosiphon with high thermal conductivity

	4
	2016
	Shi et al.
	Copper mesh
	Deionized water and acetone
	L = 8cm, W = 5cm
	Flexible polymer
	Polymer-based ﬂat heat pipe
	Thermal resistance was less than copper equivalent heat pipe

	5
	2020
	Dai et al.
	Copper mesh
	Deionized water
	L = 8cm, W = 0.9cm
	Flexible copper
	Flexible ultra-thin flattened heat pipes
	Incorporated flexibility in ultra-thin flat heat pipes and studied the effect of bending

	6
	2021
	Udaybhanu et al.
	Not disclosed
	Deionized water
	Not disclosed
	Not disclosed
	Flexible cylindrical heat pipe
	Numerically analysed the thermal performance at different bending angles

	7
	2023
	Yang et al.
	Spiral woven mesh adhered to a coarse copper mesh
	Deionized water
	L = 14cm, W = 1.4cm
	Flexible copper foil
	Composite flexible ﬂat heat pipe
	Developed a high performance flexible flat heat pipe

	8
	2023
	Han et al.
	
	Ethanol
	L = 8.7cm, W = 2.5cm
	thermoplastic polyurethane
elastomer
	Polymer-based flexible oscillating heat pipe
	A low cost flexible oscillating heat pipe with high effectiveness




Cooling of foldable and wearable electronics
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2007
	Miyazaki 
	
	R-134a
	Wing type, D = 0.1 to 0.17cm
Straight type, D = 0.1cm 
	Teflon flexible tubes
	Flexible oscillating heat pipes
	Proposed the idea of using the back side of the display of notebook/PC as radiating surface by employing an oscillating heat pipe

	2
	2011
	Oshman et al.
	Hybrid copper woven mesh
	Water
	L = 6cm, W = 3cm
	Liquid-crystal polymer films
	Polymer-based flat heat pipes
	Polymer based non-electrically conductive flat heat pipe

	3
	2013
	Hsieh et al.
	Copper mesh
	Deionized water
	L = 8cm, W = 2cm
	Silicone rubber
	Polymer-based flexible flat heat pipe
	Polymer based flexible heat pipe having mesh type pillar 

	4
	2015
	Chao Yang
	Superhydrophil-ic strong-base-oxidized copper mesh
	Deionized
water
	L = 40cm, D = 0.5cm
	Flexible polyurethane polymer connector
	Flexible cylindrical heat pipe
	Bioinspired high performance flexible heat pipe

	5
	2016
	Chao Yang
	Superhydrophil-ic strong-base-oxidized copper mesh
	Deionized
water
	L = 45cm, D = 0.5cm
	Fluororubber tube
	Flexible cylindrical heat pipe
	Fluororubber tube in the adiabatic section offered excellent flexibility and thermal stability

	6
	2018
	Lee et al.
	Copper mesh
	Deionized
water
	L = 10.6cm, W = 3.6
	Flexible copper
	Pure-metal-based sub-millimetre thick flexible flat heat pipe
	Pure metal heat pipe with hydrophilic stent like mesh structure for improved performance

	7
	2019
	Liu et al.
	SS mesh covered with nanowires
	Deionized water
	L = 13cm, W = 6cm
	Aluminum compound packing film
	Flexible flat heat pipes
	Polymeric heat pipe which can bend up to 1800

	8
	2020
	Huang et al.
	Copper mesh
	Deionized water
	L = 22cm, D = 0.5cm
	several stiﬀ copper tubes and a continuous ﬂexible polymer shell
	Flexible heat pipe with multistage design
	Multi stage heat pipe inspired from human spine structure

	9
	2021
	Sugimoto et al.
	Polytetrafluoroe-thylene mesh in evaporator
	Ethanol
	L = 8cm, W = 4.5cm
	Polydimethylsiloxane
	Flexible loop heat pipe
	Highly flexible heat pipe for cooling wearable devices

	10
	2022
	Alqahtani et al.
	
	Ethanol and refrigerant FC-72
	L = 25cm, W = 10cm
	Polypropylene
	Flexible polypropylene pulsating heat pipe
	Evaluated the bending performance of pulsating heat pipe

	11
	2023
	Sun et al.
	multilayer copper mesh and porous micro-pillar arrays
	Deionized water
	L = 11cm, W = 2.5cm
	Aluminum plastic film
	Ultrathin flexible heat pipes
	Used a wick containing porous micro-pillar arrays, inspired from the design of Microsorum fortunei leaf

	12
	2023
	Morgan et al.
	
	Ethanol, water
	D = 5cm (circular sheet)
	Acrylic polymer
	Flexible pulsating heat pipe
	Studied the cooling performance of flexible pulsating heat pipe





Flexible heat pipe as heat spreader
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2017
	 J Lim
	
	HFE-7000
	L = 10.15cm, W = 6.5cm
	Low-density polyethylene
	Polymer-based flexible pulsating heat pipe
	Flexible, lightweight and reliable heat spreader for foldable devices

	2
	2018
	Lim et al.
	
	HFE-7000
	L = 8.55cm, W = 5.34cm
	Low-density polyethylene
	Polymer-based flexible pulsating heat pipe
	Flexible heat spreaders with superior thermal conductivity and extended durability

	3
	2020
	Jung et al.
	
	HFE-7000
	L = 8.55cm, W = 5.34cm
	Polycarbonate sheet was used as a base material and flexible copper clad laminate as envelope
	High-performance flexible pulsating heat pipe
	A flexible, thin pulsating heat pipe possessing exceptional thermal efficiency and assured durability over extended periods.



Flexible heat pipes for thermal management of batteries
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2017
	Qu et al.
	Grooves on evaporator and condenser
	Deionized water
	L = 107cm, D = 0.4cm
	Fluororubber 246
	Hybrid flexible oscillating heat pipe
	Demonstrates strong performance across various spatial configurations and bending conditions.

	2
	2018
	Qu et al.
	Grooves on evaporator and condenser
	Deionized water
	L = 107cm, D = 0.4cm
	Fluororubber 246
	Hybrid flexible oscillating heat pipe
	Studied the impact of the length of the adiabatic section on the overall performance.

	3
	2023
	Clemens et al.
	
	FC72, ethanol
	L = 26cm, T = 0.15cm
	Flat polypropylene sheets
	Flexible pulsating heat pipe
	Investigated the impact of bending and microgravity environments on performance.



Flexible heat pipes for thermal management with multiple heating and cooling sources
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2021
	Huang et al.
	Copper mesh
	Deionized water
	Condenser=6.5cm,
Evaporator =6.5cm, Adiabatic= 2.5cm
	Polyurethane tubes
	Y-shaped ﬂexible branch heat pipe
	Flexible branch heat pipe may be ideal for heat dissipation applications with various or unfixed heating/cooling sources.

	2
	2022
	Kang et al.
	Wickless
	Acetone
	L = 36cm
	Teflon tubes
	Pulsating heat pipe
	Soft heat pipes resembling squids, featuring multiple branches for heat transport.





Flexible heat pipes for precise temperature control
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2009
	Streckert et al.
	Not disclosed
	Ammonia
	L = 135cm, D = 1cm
	EDU Flex Hose
	Flexible Variable Conductance Heat Pipe
	An innovative heat pipe capable of managing high heat flux

	2
	2009 
	Leitch et al.
	
	Ammonia
	L = 135cm, D = 1cm
	EDU Flex Hose
	Graded-groove flexible Variable Conductance Heat Pipe
	To meet stringent thermal requirements



Flexible heat pipes as stick-on heat transfer device
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	2000
	Rosenfeld et al.
	Copper felt pads
	Not disclosed
	T = 0.3cm
	Polypropylene
	Thin flexible flat heat pipe
	Heat transfer surface conforms to the body being cooled

	2
	2004
	Rosenfeld et al.
	Copper felt pads
	Not disclosed
	T = 0.3cm
	Polypropylene
	Thin flexible flat heat pipe
	Two metal foil layers were used to make leak proof



Flexible heat pipes for cryogenic applications
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	1976
	Wright et al.
	Composite SS Mesh
	Methane & Oxygen
	D = 0.95cm
	Braided SS bellow
	High performance flexible cryogenic heat pipes
	Flexible heat transfer device designed for use in cryogenic environments

	2
	2003
	Khrustalev et al.
	SS mesh
	Oxygen
	Transport line length = 60cm
	Long small diameter wickless transport lines
	cryogenic loop heat pipe
	Used as thermal connection between cryocooler and cooled components



Miscellaneous applications of flexible heat pipes
	Sl. No.
	Year
	Authors
	Type of Wick
	Working Fluid
	Dimensions
	Flexible material
	Type of heat pipe
	Features

	1
	1973
	Franklin et al.
	Felt metal
Wick
	Methanol
	L = 45.72cm, D = 1.27cm
	Flexible bellow
	flexible heat pipe employing external tube arteries in the adiabatic region
	Removed the necessity for a constant wick presence throughout.

	2
	1983
	Wolf
	SS screen mesh
	Ammonia
	Not disclosed
	SS bellow
	Thermal switch employing flexible heat pipe
	A thermal switch to control the flow of heat from heat source to heat sink

	3
	2006
	Odhekar et al.
	Sintered copper felt
	Water
	L = 27.62cm, D = 0.635cm
	Flexible copper
	Flexible cylindrical heat pipes
	Shown that flexible heat pipes can use sintered copper felt wicks

	4
	2011
	Odhekar et al.
	Micro-fibrous sintered copper felt
	Water
	L = 27.62cm, D = 0.635cm
	Flexible copper
	Flexible cylindrical heat pipes
	then compared the outcome to its copper equivalent benchmark

	5
	2013
	Oshman et al.
	sintered copper mesh
	Water
	L = 13cm, W = 7cm
	Mylar
	Flat, flexible, lightweight, polymer heat pipes
	High-performance flat heat pipe with low thermal resistance

	6
	2015
	Narayan et al.
	Phosphor
bronze screen mesh
	Water
	L = 27cm, D = 1cm
	SS bellow
	Flexible cylindrical heat pipe
	Flexible heat pipe that absorbs vibration and mounting forces

	7
	2017
	Jaipurkar et al.
	Phosphor
bronze screen mesh
	Water
	L = 27cm, D = 1cm
	SS bellow
	Flexible cylindrical heat pipe
	Thermal and mechanical characterization of flexible heat pipe

	8
	2021
	Udaybhanu et al.
	sintered copper material
	Water
	L = 56cm
	Not disclosed
	Flexible heat cylindrical pipe
	A numerical analysis to investigate the impact of different parameters on performance.

	9
	2023
	Ordu et al.
	
	
	
	
	Flexible Pulsating Heat Pipe
	Proposed multi-criteria decision-making techniques for polymeric material selection
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