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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC / Hydrophobic Water Repellent Coating

Series

HIREC is a super hydrophobic water repellent coating material

(similar to paint) developed by NTT to protect its critical

telecommunications equipment from snow, ice, and rain

interference. The coating creates a contact angle of 150 degrees

between the surface and the water droplet, virtually eliminating

the problems of rain fade and rain, snow, and ice attenuation. This

technology has been developed into several products that can be

used in a variety of ways, and we are working on creating more.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Products

HIREC 100 Series

Once applied, the coating provides water contact angle of 150 degrees or more, causing water to simply

roll off the surface instead of sticking to the surface. The HIREC 100 series has a self-cleaning mechanism

from photo-catalytic effects by UV exposure. The surface exfoliates and maintains a clean surface to

repel water without a need for maintenance for about three years. The HIREC 100 series requires two

coats application. A primer coat is necessary to strengthen the adhesion of the HIREC 100 to the

intended surface.

HIREC 100 HIREC 1100

HIREC 450 Series

The HIREC 450 series creates water repellant surfaces, and at the same time it is also ideal for

applications to avoid ice formation on the coated surface. The primer coating is not necessary for HIREC

450 series applications. HIREC 450 series can be applied easily on different surfaces. The life of the

coating largely depends on the pollution and the contamination of the ambient environment.

HIREC 450 HIREC1450NF
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Products

HIREC 100

HIREC 100 is not a clear coating. The finished surface will appear opaque. HIREC100 can be colored if  

desired.

Key Features

Applications: Parabolic Antennas, Satellite Dishes, Radomes, Steel Towers, Bridges, and others

Undercoating: Requires primer coating

Application Equipment: Customized roller (available from NTT-AT)

Lifespan:

Best for Repelling:  

Film Thickness:  

Coating Area:

Three seasons (years) outdoors  

Water and snow

about 30 microns

4 sq. meter/kg (43 sq. ft/kg)

Additional Information about HIREC

The HIREC coating is a soft coating, and therefore is not tolerant against abrasion. Rubbing scratching, or

otherwise interfering with the surface would damage the coating. For this reason, we do not recommend

HIREC to be used in applications which requires constant touching, contact, or knowingly abrasive

environment such as use in automobile or other mobile units.

Also to note that the repellency of the coating deteriorates from dirt, pollution, or oily substances such

as mechanical oil and finger oil. However for HIREC100 series, the self-cleaning action of the HIREC 100

series exfoliates most of the contamination when it is exposed to sunlight and gradually regains its

hydrophobicity.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Products

HIREC 1100

HIREC 1100 is a handy aerosol-type coating for minor repairs on surfaces coated with HIREC100.

Key Features  

Applications:  

Coating Area:  

Spray Can Size:

Touch up for the surface coated with HRIEC100

0.7 sq. meter/bottle (7 sq. ft/bottle)  

220 mL

Additional Information about HIREC

The HIREC coating is a soft coating, and therefore is not tolerant against abrasion. Rubbing scratching, or  

otherwise interfering with the surface would damage the coating. For this reason, we do not recommend  

HIREC to be used in applications which requires constant touching, contact, or knowingly abrasive  

environment such as use in automobile or other mobile units.

Also to note that the repellency of the coating deteriorates from dirt, pollution, or oily substances such  

as mechanical oil and finger oil. However for HIREC100 series, the self-cleaning action of the HIREC 100  

series exfoliates most of the contamination when it is exposed to sunlight and gradually regains its  

hydrophobicity.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Products

HIREC 450

HIREC 450 is designed for indoor use. The coated surface appears opaque (visible optical permeability

about 5%). It is still possible to have the original surface visible through the coating, because the

application of HIREC450 requires only a thin layer.

Key Features

Applications:  

Undercoating:  

Application Equipment:  

Lifespan:

Best for Repelling:  

Film Thickness:  

Coating Area:

Plastics (Acrylic Resin, ABS resin etc.), metals (except copper), glass and others  

No primer coating

Air spray gun

Until the surface is polluted or dirtied  

Water and ice

15 microns

6 sq. meter/kg (64 sq. feet/kg)

Additional Information about HIREC

The HIREC coating is a soft coating, and therefore is not tolerant against abrasion. Rubbing scratching, or  

otherwise interfering with the surface would damage the coating. For this reason, we do not recommend  

HIREC to be used in applications which requires constant touching, contact, or knowingly abrasive  

environment such as use in automobile or other mobile units.

Also to note that the repellency of the coating deteriorates from dirt, pollution, or oily substances such  

as mechanical oil and finger oil. However for HIREC100 series, the self-cleaning action of the HIREC 100  

series exfoliates most of the contamination when it is exposed to sunlight and gradually regains its  

hydrophobicity.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Products

HIREC 1450NF

HIREC 1450NF Aerosol propellant material has changed to LPG

HIREC 1450 is a handy aerosol-type coating for minor repairs on surfaces coated with HIREC 450. It could  

be used by itself for coating a small area. The easiest application in creating a super hydrophobic surface!

Key Features  

Applications:  

Coating Area:  

Spray Can Size:

Touch up for the surface coated with HRIEC 1450, or by itself

0.5 sq. meter/bottle (5.4 sq. feet/bottle)  

145 ml

Additional Information about HIREC

The HIREC coating is a soft coating, and therefore is not tolerant against abrasion. Rubbing scratching, or

otherwise interfering with the surface would damage the coating. For this reason, we do not recommend

HIREC to be used in applications which requires constant touching, contact, or knowingly abrasive

environment such as use in automobile or other mobile units.

Also to note that the repellency of the coating deteriorates from dirt, pollution, or oily substances such

as mechanical oil and finger oil. However for HIREC100 series, the self-cleaning action of the HIREC 100

series exfoliates most of the contamination when it is exposed to sunlight and gradually regains its

hydrophobicity.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Applications

Application of Critical Industrial Facilities/ Airports, Meteorological,  

Communications, Power, and Road Systems

HIREC is highly effective for preventing water accumulation on radars, antennas and radomes as a water

repellency preventing the formation of water film. It is also highly effective as a countermeasure to

improve and maintain performance of antennas, pylons, bridges and towers in snowy or icy climates.

Example 1: Counter measure against water accumulation on BS (broadcasting satellite) antennas

Counter measure against water accumulation on BS (broadcasting satellite) antennas

Example 2: Antennas

Without HIREC, snow sticks to the disc, creating the possibility of interference or interruption of

transmission. With HIREC, even in winter, when it is not possible to coat the disc directly, it is possible to  

apply countermeasures with vinyl sheet covers.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Application of Critical Industrial Facilities/ Airports, Meteorological,  

Communications, Power, and Road Systems (continued)

Example 3: Airport guidance antennas

Although snow will not simply fall off of HIREC-treated surfaces unless they are steeply inclined, ice and  

snow will not stick to it. Cleaning therefore takes very little time.

Example 4: Anemometers

Anemometers cannot work properly when they are covered in ice or snow. HIREC application prevents  

this accumulation.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Application of Critical Industrial Facilities/ Airports, Meteorological,  

Communications, Power, and Road Systems (continued)

Example 5: Bridges

Because snow boards (vertical boards installed to prevent snow from accumulating) treated with HIREC

repel snow at earlier stages than those without, cars passing underneath are not affected by falling snow.

The arches (without treatment) accumulate snow.

Example 6: High-Voltage Line Insulation

Usage of HIREC100's antifouling properties as a solution to insulation failure caused by aerial pollution is  

currently being investigated.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Other Application Suggestions/ Electrical Devices and Modules, Exhibits  

and Arts, Fishing Rods

HIREC's hydrophobic super water repellency realizes surprising and unexpected unique applications in  

electric devices and parts, exhibitions, etc.

Example 1: Printed Circuit Boards

HIREC treated circuit boards submerged in water still receive signals. A cell phone board treated with  

HIREC will survive being dropped intowater.

Example 2: Separating Water and Oil

Without HIREC, snow sticks to the disc, creating the possibility of interference or interruption of

transmission. If HIREC is applied to a tea strainer, water cannot pass through it. Therefore, if a water/oil

mixture is poured through the strainer, the water will go through but the water will not.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Other Application Suggestions/ Electrical Devices and Modules, Exhibits  

and Arts, Fishing Rods (continued)

Example 3: River Water Gauges

When measuring water levels with wooden materials, it is normal to observe from a distance with a

camera. During the night, an infra-red camera is used. When the weather is clear, the water and the  

gauge are different temperatures, so it is easy to see the water level.

However, when it is raining, the gauge becomes wet and becomes about the same temperature as the

water. In such cases, HIREC-treated gauges repel the water, and therefore do not change temperature as

much. It is easy to see the water level in this way.

Example 4: Exhibits

Rolling water droplets along treated surfaces can be used in science museums as exhibits about  

hydrophobic properties.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Other Application Suggestions/ Electrical Devices and Modules, Exhibits  

and Arts, Fishing Rods (continued)

Example 5: Fishing Rods and Screens

Water repelling technology will prevent accumulation of water inside rods with internal lines.  

Paper doors (shoji) will not get wet. Layered screens prevent rain from passing through.

Example 6: Refrigerator Fans

HIREC will prevent accumulation of frost on fans, due to its low iceaccretion.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Case Studies /  X-Band MP Radar Radomes

XRAIN, X-Band MP Radar Network for Localized TorrentialDownpour*1

The MLIT, Ministry of Land, Infrastructure, Transport and Tourism, Japan, specified to apply a water  

repellent material having a contact angle of greater than 140 degrees for coating the surface of XRAIN,

the weather X-band MP radar radomes. This is for a counter measurement against water film attenuation  

caused by a heavy rainfall. The radomes of XRAIN have been coated with HIREC.

XRAIN : X-band polarimetric multi parameter RAdar Information Network

XRAIN for Observation of Localized Heavy Rainfall and Torrential Downpour*1

The XRAIN which has high resolution and quasi real-time observation has been installed to reduce  

damage from localized heavy rain and torrential downpour.

- Real time information delivery

- High resolution observation

- Enable to observe raindrop of move direction andspeed

The XRAIN is able to observe localized heavy rain in detail and in real time while a C-band radar is  

suitable for the observation over a wide area.

Rain Forms a Water Film on Redome Surface *2

HIREC Case Studies /  X-Band MP Radar Radomes(continued)
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Even a light rain forms a water film on the surface of a radome, which causes signal reduction. The water

film thickness changes depending on rainfall intensity, radome material, surface condition and so on.

The figure shows an estimation of water film thickness formed on 5 m diameter radome, uniform smooth

surface, without hydrophobic coating. Rainfall of 30 mm/hr, for example, may form a 0.2 mm thick water

film on the surface.

Without Countermeasure Aginst Water Film, Operation Range Drastically Narrowed by Water

Film Attenuation*3

Notable signal reduction due to a water film on the radome during heavy rainfall periods caused

extreme narrowing of the observational range. Rainfall of 30 mm/hr, for example, may form a 0.2 mm

thick water film on a radome surface, resulting in a 5.0 dB attenuation. The observation range was

narrowed to 10 km from 80 km in normal condition asshown in thefigures.

► HIREC: Key Countermeasure against Water Film Attenuation Caused by Heavy Rain

The best solution is to coat the radome surface with a water repellent material having a contact angle of  

140 degrees or more.*3

HIREC having with super water repellency and durability proved over 20 years actual achievement in

social infrastructures. HIREC coating creates a contact angle of 150 degrees between the surface and

water droplet, and has a self-cleaning mechanism, which realizes water repellent surface about 3 years.

★HIREC has been adopted to X-band MP radar radomes of XRAIN as a key countermeasure  

against water film attenuation.

Reference

*1) "Radar Observation of Precipitation for River Management in Japan", Ministry of Land, Infrastructure, Transport and  

Tourism, September 30, 2013. http://www.mlit.go.jp/river/pamphlet_jirei/pdf/xrain_en.pdf?0930.

*2) "Research report on improving attenuation reduction technology for 9 GHz weather radar radomes ", Support Center  

for Advanced Telecommunications Technology Research, Foundation, March, 2009 (in Japanese)

*3) "Investigation for a dealing with radome attenuation in 9-GHz band weather radar", Support Center for Advanced  

Telecommunications Technology Research, Foundation (in Japanese)
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Case Studies/ A Countermeasure against Snow Accretion on  

Bridge Frames

Bridges in Winter Seasons

In snow areas, several inches of snow can accumulate on bridge structures forming a bank, or an iced

bank in lower temperatures. These snow banks or iced banks may cause traffic accidents when they fall

onto the bridge roadway. HIREC paint applied to bridge frames is an effective countermeasure against

the formation of such snow banks.

Snow Banks and Icicles on Bridges Frames in Snow Seasons

In winter, snow fallen onto bridges sometimes forms banks or icicles on bridge frames. Wet-snow easily

forms thick snow banks on the bridge frames, and may become icy-hard banks during the night. These

banks or icicles may cause car damage or traffic accidents when they fall on to the bride roadway.

Against this problem, some countermeasures have been applied, including a snow melting method

using heaters. Such countermeasures, however, may have some challenges such as increasing

maintenance cost.

Countermeasure using HIREC

HIREC is a valid countermeasure for the snow accretion of bridges. An example as shown below shows a

bridge when the bridge beams were painted with HIREC, and were equipped with snow separators.

Before forming large banks, snow attaching to the beams falls away in a small size. This may reduce the
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Case Studies/ A Countermeasure against Snow Accretion on  Bridge 

Frames (continued)

problems of big snow banks or icicles falling onto the bridge roadway. This effect can be expected in  

several seasons. (*)

★ Painting HIREC onto bridge construction may reduce the snow accretion problems.

Note *: The performance of the snow accretion using HIREC may vary according to the design conditions

and designs of the bridge beams and snow separators, etc. It may include the face angle of the beam

surface, shape, size and positions of the separators, etc. Prior investigation is crucial before applying the

HIREC.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Case Studies/ Countermeasure against Snow Accretion on  

Antennas for Mobile Carriers

Snow Accumulation Cause Mobile Service Outages

One of the world's leading mobile communications companies was experiencing service outages due to

blizzards in the northern part of Japan. HIRECsolved theproblem.

Mobile Service Outages and Its Counter Measurements

NTT DOCOMO(*), one of the world’s leading mobile communications companies, had experienced its

service outages across a wide area in the north of Japan. It was caused by snow accumulation on the

surface of antennas, disrupting signal transmission. In response to the problem, NTT DOCOMO

immediately looked for the solution, and found the super hydrophobic material, HIREC.

HIREC Solves the Snow Accumulation Problems

HIREC has super-high water repellency and a photocatalytic self-cleaning mechanism. Water droplets do

not stick to any HIREC coated surface, thus prevents not only accumulating snow but also forming water

film. In addition to the HIREC’s photocatalytic self-cleaning was especially suitable for NTT DOCOMO

which has a service area around the Sea of Japan: yellow sand from China gets blown in by wind and

sticks to the antennas.

A surface coated with HIREC exfoliates and dissolves dirt by a sunlight activated photocatalyst, which

then creates a clean new super hydrophobic surface. HIREC does not interfere with the signal even at

high frequency bands 11 up to 22 GHz.

"After applying HIREC on the antennas, disruption of the line had never been observed. It’s 0%,” said Mr.

Satoshi Saito, an NTT DOCOMO engineer. He believes that if it is possible for any wireless provider to

keep service stable even in the event of heavy snow or rainfall by applying HIREC, it will definitely be an

advantage over competitors.

Mr. Saito said that in today's situation, failure of the cell phone service is unacceptable 24 hours a day,

365 days a year.

► NTT DOCOMO has more than 250 HIREC coated antennas in the center and northern area of Japan.

► NTT DOCOMO asked its antenna manufactures to apply HIREC on new antennas at the factory prior  

to shipping.

★HIREC is a valid countermeasure for the snow accretion problems.

Note *: NTT DOCOMO, headquartered in Tokyo, is one of the world's leading mobile communications  

company, located throughout Japan, with branch offices in Asia, Europe, and North America
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HIREC Case Studies/ Countermeasure against Snow and Downpour on  

Antennas of Resort Hotels

Reception Problems of Satellite TV Caused by Snowfalls and Downpours

In winter, snow can accumulate on BS dishes, which may cause reception problem of satellite TV. Also

thundering downpour cause the problem. The HIREC, super hydrophobic coating was installed in resort

hotel's Broadband Satellite TVdishes asa countermeasure against snow and rain problems.

HIREC Installed in Resort Hotel's BS TV Antennas

The YUZAWA TOEI HOTEL is located in the upland of Yuzawa town, Niigata, Japan. The hotel serves fine

Japanese cuisine with carefully selected fresh country ingredient and traditional sake, and provides

comfortable and relaxing open-air spas. The Yuzawa town is known by the setting of the famous novel of

"Snow Country". The town is covered by deep snow of 3 m in the winter. The town is also famous as a

great ski region in Northern Japan.

HIREC, the super hydrophobic coating was installed in hotel's BS TV antennas as a countermeasure  

against snow and rain problems.

HIREC, for the Comfortable Hotel Life

"We coated HIREC on the antennas of our satellite TVs in order to provide comfortable and luxurious

hotel experiences to our customers," said a manager of the hotel. The hotel had experienced satellite TV

reception problems in thundering downpour in summer, and in snowfall in winter. Loss of signals was

caused by such snow accretion on the antennas or water films formed on the antennas. He continued

"After installing the HIREC coating in January 2010 such problems have perfectly been solved, which

leads to customers' satisfaction." (Reported on April 22,2014)

★ The super water repellent HIREC is the effective countermeasure for snow and ice accretion.

YUZAWA TOEI HOTEL, the TOEI Group Company

The TOEI is a leading company focusing on providing high quality, comprehensive entertainment  

through the production of theatrical movies, TV dramas, direct-to-video productions, and anime.

http://www.toei.co.jp/en/company/index.html

Hotel Address : 3459 Yuzawa, Yuzawa -Cho, Minamiuonuma-gun, Niigata 949-6101, JAPAN  

http://www.toei.co.jp/hotel/yuzawa/ (in Japanese)
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HIREC Case Studies/ Protect Beautiful Sculpture from Rain

Mr. Kyu Seok Oh 's "Counting Sheep" at The Times Square Show 2011

Artist Kyu Seok Oh exhibited his sculpture entitled "Counting Sheep" to the Times Square Show 2011.  

The sheep were sculpted from cast hand-made white paper and mounted on steel, and coated with

HIREC. Once the paper-made soft and white sheep were installed, they took a new life shined with the  

neon colors of the TimesSquare.

Beautiful Soft Sculpture and HIREC

Mr. Oh said in his web site, "A group of white paper sheep suddenly emerging from a corner of Times

Square will create a contrast to the intimidating, chaotic atmosphere associated with that sleepless

corner of the world. Soft, white, and standing together these sheep will invite the neon covered

surrounding buildings and large excited crowds to relax, count sheep, and doze off alittle."
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Case Studies/ Protect Beautiful Sculpture from Rain (continued)

► HIREC guarded his beautiful soft sculptures from rainfall in New York.

★HIREC, the super water-repellent material was used on the surface of "Counting Sheep" to  

protect these wonderful paper-made sculptures from rain in New York.

Mr. Kyu Seok Oh's website: http://kyuseokoh.com/

The Times Square Show 2011: Produced with support of Times Quare Arts, The public art program  

of the Times Square Alliance, and the West Harlem Art Fund.
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HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

HIREC Case Studies/ Countermeasure against Snow Accretion on  

Broadcasting Satellite Dishes

Reception Problems of Satellite TV in Snow Season

In winter, snow can accumulate on BS dishes, which may cause reception problem of satellite TV. The

water repellency of the dishes degrades in prolonged use, and the reception signal of BS deteriorates by

a water film or an icing film formed on the dishes. The HIREC super hydrophobic coating on the dishes is

an effective countermeasure against such BSreception problems.

Change in Reception Conditions of Satellite TV Systems

Reception problems in winter caused  by snowfall can  be reduced by HIREC, the super water repellent  

coating on satellite dishes.

The following figures show conditions of the weather and reception conditions of satellite TV systems in

snow season. They were measured in Yuzawa town(*) in the northern Japan. The TV system has been

installed for 26 months. The snowfall and temperature changes are shown in the conditions of the figure.
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HIREC Case Studies/ Countermeasure against Snow Accretion on  

Broadcasting Satellite Dishes (continued)

► With HIREC

Almost no deterioration in signal reception was observed. Good reception condition was kept  

during and after snowfall.

► Without HIREC

Reception signal deteriorated as snowfall. The signal reduction was observed even after it stopped  

snowing, until varnishing water film by rising temperature.

Improvement of BS Signal Reception usingHIREC

The following figure shows an example of the BS reception problem time. It was measured during 54  

days in winter in Yazawa Town(*).

► With HIREC

No reception problem was observed and a good reception was kept during the winter.

► Without HIREC

Reception problems were observed in 15 days during the period. Eight (8) hours lasting problem  

was observed in the night of Dec18th.
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HIREC Case Studies/ Countermeasure against Snow Accretion on  

Broadcasting Satellite Dishes (continued)

★HIREC coating on BS dishes can drastically reduce BS receptionproblems.

Note *: Yuzawa town, Niigata, Japan. Northern latitude 36.75 degrees, east longitude 138.59 degrees,  

elevation 340 m. Maximum snowfall is 200 cm - 350 cm.
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Tech Info

Tech Info /  HIREC: Super Hydrophobic Water Repellent CoatingPaint

HIREC, the hydrophobic coating material, changing the concept of waterrepellence

HIREC, the super hydrophobic water-repellent coating material,  

provides hydrophobic coatings with a contact angle of 150° or  

more between an object and water droplets, resulting in higher  

performance and durability. Conventional water-repellent  

coatings, by contrast, can only provide a maximum contact angle  

of approximately 100°.

HIREC

► Provides super water repellent performance and excellent durability.

► Is developed with the optimum material design of water repellent base material, varnish, solvent  

and additives.

► Has proven excellence over 20 years of example cases in public infrastructure and on field  

equipment.

► Contributes to stable operation and operation cost reduction of public construction and field  

equipment such as antennas, radomes, towers, bridges, vessels.

► Realizes a contact angle between an object and water droplets of 150° or more.

► When water droplets fall on HIREC-coated surfaces, they instantaneously disperse into smaller

droplets, as they are repelled. The water droplets remaining on the coated surfaces are round and

maintain a spherical shape as if they are standing-up (See the picture above).

► Performs water-shedding surface without water film.

► Is equipped with a self-cleaning function, resulting in maintaining excellent water repellent  

performance over the long-term.

HIREC Main Features

► Contact angle between an object and water droplets of 150° or more.

► Remarkable hydrophobic water repellency in outdoor usage for 3 years.

► Highly durable water resistance in 3 months water immersion test.

► Beneficial counter measures against water, water film formation, condensation, snow and ice  

accretion.

► Wide array of uses.
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Tech Info / Water Film Attenuation of Radio Antenna

Water film attenuation of over 5dB in radio reception may occur at  

water film thickness of 0.15mm and radio frequency of 12GHz.

Rainfall forms water film on antenna surfaces. The water film may cause

water film attenuation in radio reception. The water film attenuation is

calculated for radio frequency of 3 -25GHz and water film thickness of 0.05 -

0.20 mm.

Water Film Attenuation Calculation (*1)

Results of The Water Film Attenuation Calculation

► Water film attenuation increases with thicker water film and higher radio frequency.

► Attenuation is over 5dB at water film thickness of 0.15mm and radio frequency of 12GHz.

► A common rainfall of 10 mm/h intensity may form a 0.16 mm thick water film on a radome (*2). The  

common rainfall may cause up to 5dB water film attenuation in radio transmission.

► Antenna surface may be deteriorated during long term outdoor usage, which causes thicker water  

film on its surface. This may increase the film attenuation even with the same rainfall intensity.

★ Super water repellent material HIREC prevents water film on antenna surface and is an  

effective countermeasure against heavy rainfall.

References

*1:    N Kodaira, et.al, Meteorological Research Note, No. 112, 1972, Meteorological Society of Japan (in Japanese).

*2:    N Kodaira, et.al, Meteorological Research Note, No. 139, 1980, Meteorological Society of Japan (in Japanese).
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Tech Info /  HIREC Is an Effective Countermeasure of Rain Attenuation for  

Satellite Antennas

Changes in Radio Reception of Satellite Antennas in Rainfall

Radio receptions of 12G Hz-band broadcast satellite antennas at 5 mm/h rainfall were measured in the  

field. The aperture diameter of the antenna was 450 mm.

► Antenna Coated with HIREC

No deterioration in Carrier To Noise Ratio C/N was shown during and after rainfall.

No water film was formed on the surface of the antenna.

► Antenna without HIREC

Radio reception deteriorated during and after the rainfall.

The rain caused to lower C/N of 3-4 dB by water film attenuation.

Even after the rain, the deterioration in C/N continued for a while due to remaining water film.

The deterioration continued for 19 hours after the rain cleared, which was caused by the remaining  

water film.

★ The super water repellent paint, HIREC, is an effective countermeasure for rain attenuation in  

antennas.
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Tech Info /  HIREC Prevents Snow and Ice Accretion onAntennas

Snow and ice may accrete on field structures, which may cause problems

Snow and ice accretion on antennas may  

deteriorate the reception of a broadcast. Loss of  

signals may happen while snow is melting: water  

film forming on antenna surface attenuates  

reception signals. The snow and ice accretion also  

increases the weight of the equipment, whichmay  

cause breakage or destruction.

It is essential to prevent the snow or ice accretion  

from forming to protect equipment andstructures.

We tested the snow and ice accretion on satellite  

antennas in field.

With HIREC

Antennas coated with HIREC effectively prevented  

snow and ice accretion.

Without HIREC

The antenna without HIREC, by contrast, was  

accreted with snow and ice. Water film may form  

on the antenna surface when snow melts, which  

attenuates signal reception.

★HIREC is validated to counter measure against the snow and ice accretion.

30http://www.hirecpaint.com NTT Advanced Technology Corporation

http://www.hirecpaint.com/


HIREC: Super Hydrophobic Coating for Antenna, Radome and Other Public Infrastructure

Tech Info /  Full-Sized Radome Experiment Verifies HIREC Coating  

Drastically Eliminates Water Film Attenuation in Downpours

Radome Surface during Rainfall

In a rain simulator rainfall with rain intensities of 40-300mm/hr was showered onto a 4m diameter bell-

shaped radome. This is to measure water film attenuation and a water film thickness for two types of

radome surfaces: a surface with HIREC coating and that without. A receiver was put inside the radome,

and a transmitter outside. 9.8 GHz radio wave was aimed from the transmitter to the receiver. The

distance between the horns of transmitter and receiver was 5m. The thicknesses of the water film,

formed on the radome surface and at the height of +-20 cm of the receiver, was measured by a film

meter.

► With HIREC

Rain water runs into drops at the surface, flicking and falling out the surface.  

No water film was formed.

► Without HIREC

Rain water wets the surface and water waves run down the surface.  

Radome surface was covered by a water film.
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Tech Info /  Full-Sized Radome Experiment Verifies HIREC Coating  

Drastically Eliminates Water Film Attenuation in Downpours (continued)

Radar Signal Attenuation during Rainfall (Water Film Attenuation)

► With HIREC

Radio attenuation was extremely rare compared to that of no water repellent coating.  

Effect of extremely low rate of radio wave attenuation during rainfall.

► Without HIREC

Radio wave rapidly attenuated at 40 mm/h rain intensity, and its attenuation increases with the rain  

intensity, which is caused by the water film attenuation.

In gusty rain, the radio attenuation becomes 10 dB one way, which means 20 dB attenuation in both  

ways.

★HIREC coating drastically reduces water film attenuation in rainfall.

Reference: "Investigation for a dealing with radome attenuation in 9-GHz band weather radar," Support  

Center for Advanced Telecommunications Technology Research, Foundation (in Japanese)
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Tech Info /  HIREC Demonstrates Low Transmission Attenuation of 0.1 dB  

or Less at 30 - 70 GHz Radio Frequency

Transmission Attenuation of HIREC Coating

The transmission attenuation of HIREC was measured for high frequency radio signals. HIREC has a low

transmission attenuation of 0.1 dB or less in Ka band to V band (30 GHz -70GHz). This indicates that

HIRECis a suitable coating material for radar and convenience-radioapplications.

Measurement of Transmission Attenuation  

Samples: HIREC membrane (film)

A thin membrane with the same structure as an actual  

HIREC painting wasprepared.

- Two layers membrane with 70 μm thickness  

HIREC under treatment: 35 μm HIREC 100: 35 μm

- Relative permittivity: 4.47, Dielectric loss 

tangent  (tanδ): 0.0139 at 30 GHz, 55 R.H.

Measurement Set-up

- Equipment: Vector network analyzer

- Receiving antenna: Antennas for Ka band (26.5  

GHz-40GHz) and V band (40 GHz-75 GHz)

- Measurement conditions: 27°C, 55 R.H.

- Incident conditions: Normal incident (Vertically incident)

Transmission Attenuation in 30 GHz-70 GHz

Attenuation of HIREC membrane: 0.04 dB or less for Ka band (26.5 GHz-40GHz), 0.1 dB or less for V band  

(40 GHz-75 GHz)

► In Ka band to V band (30 GHz -70GHz) HIREC shows a low transmission attenuation of 0.1 dB  

or less.

★HIREC is a super-water repellent material suitable for radar and radio application.
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Tech Info /  HIREC's Sterling Photocatalyst Self-CleaningMechanism

The unique combination of hydrophobicity and photocatalyst realizes HIREC having remarkable long-

term super water repellency in the fields. Oil and organic dirt adhered on the HIREC surface is

decomposed by photooxidative decomposition, which forms a fresh HIRECsurfaceconstantly.

Degradation Mechanism of Water Repellency in the Fields

Surfaces of the field constructions get dirty by a variety of grit and dust, oily and organic matters

contained in the emissions, bird droppings, and so on. The oily or organic materials deteriorate water

repellency and grime airborne grit, dust and ash on it. The grimed dirt sticking on the surface may not be

washed out by a rainfall which may cause the water repellency of the surface to deteriorate.

HIREC Self-Cleaning Mechanism Utilizing Photooxidation

HIREC integrates photocatalytic material which has strong UV photooxidation. The photocatalytic

material photooxidizes and decomposes the oily and organic matters by UV light. The decomposed oily

and organic dirt griming grit and dust become easy to peel off and are to be washed out bya rainfall.

In addition the surface layer of HIREC is also decomposed in molecular level, and thus a fresh HIREC

surface is formed constantly.

Organic dirt is decomposed by photocatalyzed reaction of photocatalystic particles.

Reactive oxygen species are easily-transferred on the hydrophobic surface, and photooxidates  

dirt even on the surface with no photocatalytic particle.

★HIREC coated surface maintains super water repellency in long terms by means of  

decomposing the dirt and refreshing the coated surface.
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Tech Info /  HIREC Prevents Deterioration of Broadcast Reception Caused  

by Snow Accretion on Antennas

Deterioration in Satellite Broadcast Reception Caused by Snow Accretion and Its Countermeasure

Changes in satellite broadcast reception by snowfall were measured in CS 12 GHz broadcast antennas.

Four (4) antennas were set up for the test: Two antennas were coated with HIREC, and other two were

not. One of the HIREC coated antennas and one of the non-coated antennas were each equipped with a

heater for melting snow.

Antenna Coated with HIREC

- Show stable broadcast reception and no deterioration in Carrier To Noise Ratio C/N during and 

after  snowfall.

- Not much difference found between the antenna with a heater and the antenna without it.

- No water film was formed on the surface of the antenna.

Antenna without HIREC

- Show 4-8dB deterioration in C/N during snowfall.

- The deterioration remained after snowfall due to remaining snow and ice on the antennas.

- Even after the snow, the deterioration in C/N continued for a while due to remaining water film.

- The deterioration raised again after the snow cleared, which was caused by the water film formed by  

melting snow.
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Tech Info /  HIREC Prevents Deterioration of Broadcast Reception Caused  

by Snow Accretion on Antennas (continued)

★ The super water repellent HIREC is the effective countermeasure for snow and ice accretion.
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Tech Info / HIREC - Slip-off Angle for Dry and Wet Snow

Snow Accretion Causing Malfunctions or Damage of Structures

Snow accretion on contractions can cause malfunctions, damages of structures, or accidents. This is

related to the disposition of snow, position and constitution of the equipment, location of equipment

and the circumstance. We measured the slip-off angle of dry and wet snow accreting on a HIREC coated

plate. The results shows snow accretion can be reduced by setting the angle of 60° or more of structure’s

surface with HIREC coating.

Measurement of Slip-Off Angle for Dry and Wet Snow  

Test plate : HIREC coated plate

Size: 30 cm x 20cm.

(The surface is coated with HIREC)

Test snow: Wet and dry snow  

Measurement Set-up

Put some snow on a screen, then accrete snow on  

the test plate by sifting the screen.

Measure the weight of accreted snow on the plate.

Tilt the plate and measure the angle that the  

accreted snow slips off the plate.

Snow Slip-Off Angle of HIREC Coated Surface
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Tech Info / HIREC - Slip-off Angle for Dry and Wet Snow (continued)

► Dry Snow

The dry snow slipped off the HIREC coated surface at 30° or more when the weight of the snow is  

600 g (1 g/cm²). For the thin snow the slip-off angle increases from 40° to 50°.

For the counter measure against dry snow accretion, the angle for the surface coated with  

HIREC should be 50° or more.

► Wet Snow

The wet snow began to slip-off the HIREC coated surface at 40° or more for the snow of 600 g (1  

g/cm²). The slip-off angle of snow increases to 50° or more for the thin snow.

For the counter measure against wet snow accretion, it is advisable to have an angle of 60° or  

more for the HIREC coated surface.

★ Snow accretion can be reduced by setting an angle of 60° or more of structure's surface with  

HIREC coating.

Note: The performance of the snow accretion using HIREC may vary according to the design conditions

and designs of the structure which may include the face angle of the structure surface, shape,

size and positions of the separators. Prior consultation is crucial before applying the HIREC.
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Tech Info /  HIREC - Shearing Strength for Iced Snow

Iced Snow Accumulated on Structures May Cause Accidents

In the winter, snow is accumulated on the surfaces of the structures which may cause some accidents.

The shearing strength of ice was measured for the counter-measuring against these problems. By

painting HIREC on the surface of the structures, the shearing strength of iced snow on the structures can

be drastically reduced.

Ice Adhesion Mechanism

The contact angle and the shearing strength of ice for a variety of materials are shown in the figure.*

The shearing strength of the ice is related to a contact angle of material. The shearing strength of the ice

is about 2000 kPa (20 kgf/cm²) for metals: the strength gets smaller as material's hydrophobicity

increases. The adhesion of the ice is caused by following interactions:

A: Chemical bonding  

B: Van ser Waals'effect

C: Electrostatic interaction

For ice, the electro-static interaction is the dominant cause of adhesion because a water molecule has a

dipole moment.
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Tech Info /  HIREC - Shearing Strength for Iced Snow(continued)

HIREC - Shearing Strength for Iced Snow

The shearing strengths of the ice for HIREC coated surface are shown in the following figure along with  

those of other hydrophobic materials.

► HIREC drastically reduces the shearing strength of the ice

HIREC is a super water repellent material and has a large contact angle of 150°. Surfaces coated with

HIREC,therefore, has a low shearing strength of 30 kPa (300 gf/cm²) or less.

► HIREC 450 realizes a very low shearing strength of the ice

HIREC 450 was designed to reduce the shearing strength of the ice, and has the small shearing

strength of 10 kPa (100 gf/cm²) or less. This shearing strength of the ice is 1/5 to 1/10 compared to

common hydrophobic materials.

★HIREC, the super hydrophobic material with a high contact angle, is an effective material for a  

counter measurement against iced-snow accretion.

Reference *: Norikazu Maeno, "Adhesion and friction of ice", Seppyo, The Journal of The Japanese  

Society Of Snow And Ice, vol. 68, No. 5, pp. 449-455, 2006, (In Japanese)
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Tech Info /  HIREC Shows High Durability in Temperature with Humidity  

Cycle Test

Temperature with Humidity Cycle Test

The change of the contact angle of a HIREC coated surface was measured in Temperature with Humidity

Cycle Test. The test was done for temperature range from -30°C to 70°C, humidity up to 90% R.H., 12

hours/cycle, and 100 cycles. The test result showed the HIREC has a stable performance in the

temperature with humidity cycle test and has high durability.

Measurement Conditions  

Test plate: HIREC coatedplate

Measurement: Contact angle (degree)

Cycle time: 12 hours per one cycle

Duration: 100 cycles

Temperature change: 20°C - 70°C - -30°C

Humidity change: 90% R.H. at 70°C, 50% R.H.  

at 20°C

Test Results of Contact Angle Change in Temperature with Humidity Test

► HIREC shows no abnormality during 100 cycles in the temperature with humidity cycle test

Initial contact angle of HIREC was152°.

The contact angle was stable during the temperature with humidity cycle test.  

The contact angle was 149° after the test.

★HIREC maintains highly durable super water repellency in the temperature with humidity test.
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Tech Info /  HIREC Shows High Durability in Accelerated Weathering Test

Accelerated Weathering Test

The long term stability of HIREC water repellency was

measured by accelerated weathering test. The test

simulates the degradation of materials exposed in the

field where ultraviolet radiation, temperature, and

moisture affect on it. The change of contact angle of

HIREC was measured during and after 2500 hours of

the test.

Measurement Conditions  

Measurement: Contact angle (degree)

Sample surface radiation : 255 w/m²

Discharge voltage: 50 ± 2 V

Discharge current: 60 ± 2 A

Glass filter operation time: 2000 hours

Black panel temperature: 60 ± °C  

Water jet condition: 18 min per 2 hours  

Humidity: 50 ± 5%

Test Results of Contact Angle Change in Accelerated Weathering Test

► HIREC shows no abnormality during 2500 hr exposure of the accelerated Weathering test

Initial conatct angle of HIREC was152°.

The contact angle was stable during the temperature with the test.

The contact angle after 2000 hours was 149°, and after 2500 hours 148°.

Exposure of 2500 hours of the accelerated weather test is equivalent to approximately 3 years of  

outdoor exposure.

★HIREC maintains excellent water repellency for about 3 years.
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Tech Info /  HIREC Shows High Durability in Outdoor ExposureTest

HIREC - Outdoor Exposure Test

The long term stability of HIREC water repellency was directly measured by outdoor exposure test. The

HIREC coated plates were exposed in the field and the change in contact angle was measured. The

contact angle of HIREC after 1100 days outdoor exposure was 143 ° and showed very stable water

repellency during 3 years.

Measurement Conditions  

Sample facing direction: South

Sample angle: 45 °

Location: Tokyo, Japan  

Degrees of latitude: 35 °

Annual sunshine in hours: 1780 hours

Annual rainfall: 1500 mm

Exposure time: 3 years

Results of Outdoor Exposure Test

► HIREC shows no abnormality during 1100 days or 3 years exposure in the field.

Initial contact angle of HIREC was152°.

The contact angle after 1100 days of outdoor exposure was 143°

The contact angle was stable during the outdoor exposure test.

★HIREC maintains remarkable water repellency in outdoor usage for 3 years.
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Tech Info /  HIREC Shows High Durability in Water ImmersionTest

HIREC - Water Immersion Test

The stability of HIREC water repellency was measured by water immersion test. HIREC coated aluminum

plates were plunged into water 3 months and the change in contact angle was measured. The contact

angle of HIREC after 3 months water immersion was greater than 140 ° and showed durable water

repellency.

Measurement Conditions

Test sample: HIREC coated aluminum plate  

Measurement: Contact angle (degree) Test 

liquid: Distilled water

Test temperature: 23 °C ± 2 °C

Duration: 3 month (92 days)

Measurement set-up: The specimens were fully  

immersed in pure water having adequate amount.  

After specified test time the specimens were taken  

from the test water. Then contact angle of the  

specimens were measured. Put the specimens  

back into the test water to continue the test.

Results of Water Immersion Test

► HIREC shows no abnormality during 92 days or 3 month water immersion.

Initial contact angle of HIREC was 152°.

Contact angle during and after 3 month water immersion was greater than 140°.  

The contact angle was stable during the water immersion test.

★HIREC maintains highly durable water resistance in 3 months water immersion test.
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Tech Info /  HIREC May Drastically Reduce Life Cycle CO2 Emission of  

Antennas

HIREC - Environmental Impact Study

Concerns about environmental impacts of infrastructure systems are growing today. The life cycle CO2

emissions were studied for an antenna coated with HIREC and that with a snow melting heater system.

The assessment results show HIREC may reduce by almost 90% of life cycle CO2 emission of antennas

comparing to that of conventional antennas with a snow melting heatersystem.

Assessment of Environmental Impact Reduction

Antennas set in the snowy area are equipped with a snow melting heater system in order to melt the

snow and to prevent deterioration of broadcast reception. Antenna coated with HIREC prevents the

accumulation of the snow and the formation ofthe water film.

Object:

Assessed contents:  

Evaluation conditions:

Parabolic antenna coated with HIREC, parabolic antenna equipped  

with snow melting heater system

Life cycle CO2 emissions

Controlling the accumulation of snow on a parabolic antenna during

snowfall

Antenna installation locations: Sapporo, Kanazawa, Tokyo, in JAPAN

Life time: 5 years

Duration of heater operation: Sapporo: 3627 hrs, Kanazawa: 2400 hrs, Tokyo: 1523 hrs

Degrees of latitude: Sapporo: 43.1°, Kanazawa: 36.3°, Tokyo: 35.7°

Study Model
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Tech Info /  HIREC May Drastically Reduce Life Cycle CO2 Emission of  

Antennas (continued)

Assessment Results

► With HIREC the life cycle CO2 emissions of antenna can be reduce by about 90%.

► Reduction of life cycle CO2 emission: Sapporo 93%, Tokyo 86%, Kanazawa 90%

★HIREC is an effective countermeasure for reducing CO2 emission.
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FAQ

► Does HIREC reduce OPEX (Operation expenditure)?

Yes.

HIREC, the super-hydrophobic water repellent paint, is not an inexpensive material. The price of HIREC

may be several to dozen of times more than that of consumer water repellent paints.

The HIREC, however, is able to greatly reduce the total OPEX of critical infrastructural equipment,

facilities and constructions such as radar systems or bridges.

HIREC keeps the super-hydrophobic water repellency of such infrastructures over a long term, thus the

period before repainting work is needed can be left for a long time. The painting work on these critical

infrastructures needs a lot of money for scaffoldings and labor cost, instead the HIREC cost is relatively

very small. In addition the work can be done in good climate season and in less busy times. Also HIREC's

performance makes operators free from unexpected maintenance work of sudden accidents caused by

downpour and heavy snow. These directly contribute to reduce the total OPEXof such infrastructures.

HIREC has already been installed in critical infrastructural equipment, facilities and constructions, and has

a good performance record in many situations.

► Is HIREC suitable for antennas?

HIREC is effective in avoiding signal attenuation caused by snow and rain when coated on parabolic and

satellite antennas or radomes.

The observation was done in the extreme condition in Thailand on TV broadcasting during squall, which

showed that the HIREC coated antennas had much less signal fade than antenna without HIREC coating.

In regards to the snow, the cause of the signal fade is the water film on the surface created from melted

snow. The conventional antenna with heater does not accumulate snow, but signal fade does occur,

whereas HIREC-coated antenna does accumulate snow to the point where the accumulated snow slides

off by its own weight, but HIREC prevents melted snow from forming water film thus avoiding signal

attenuation.

► Is it easy to apply HIREC?

It is necessary to practice coating HIREC before coating the actual intended surface. Please read through

the application instructions carefully before coating for the first time, as the application is critical to the

repellency of the coating.

► Is HIREC transparent?

HIREC contains Teflon particles, which is a non-transparent crystalline polymer. It is therefore an opaque

coating. HIREC450 would appear semi-transparent, because of its thinner layer whenapplied.
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FAQ (continued)

► In principle, is transparent material difficult to create?

Making water repellent materials require adding minute bumps and depressions to a surface.

Theoretically, transparency can be achieved if the degree of roughness on the surface is less than the

wavelength of light. However, this nanotech structure has yet to be developed in coating technology.

Trial products that possess qualities close to transparency have been crated, but they have not yet

demonstrated satisfactory performance. Please contact us if you would like information about this

developing technology.

► Can HIREC be colored?

Color can be added by a toning process. The available colors tend to be slightly pale because of the

material property. If you require colored HIREC, please consult with us. The Japan Paint Industrial Society

color code or the Munsell value is used. Please allow some time for the delivery for the additional toning

process. As mentioned above, the finished surface will have a rough texture, and the finish will appear

whitish in color. We have two standard colors in stock: White and N7.

► Is HIREC effective against oil?

No. Water-repellency and oil repellency are fundamentally opposite material properties.

► What is the lifespan of HIREC?

HIREC100, with antifouling properties, has a lifespan of about three years with no maintenance. However,

as UV rays set off the coating to exfoliate by photocatalyst, lifespan of HIREC depends on the strength of

the UV in the area. The lifespan of HIREC1100 by itself is about one season (about three months), since

HIREC1100 has weak adhesion to the surface. If HIREC1100 is applied on HIREC100 coated surface as a

touchup, it will last as long as HIREC100 does.

The lifespan of HIREC450 is until the surface is dirtied. It depends on the air quality and the environment,

such aspollution, dust and dirt.

► What types of materials can be coated?

HIREC100 series do not have strong adhesion strength and it requires to be reinforced with a primer

coating. Common epoxy or urethane paint can be used as primer. HIREC 450 series have stronger

adhesion, so that it does not require primer coat. It adheres to many different surfaces except for copper

surface.

► Is HIREC suitable for roofs?

It depends on the angle of the roof. HIREC will make it more difficult for water to stay on the roof, but

snow may not fall off if the roof is not steepenough.
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FAQ (continued)

► Is it suitable for signs and billboards?

Due to its nontransparent finish, HIREC cannot be coated onto display surfaces such as signs and

billboards. It can, however, be used on the surfaces on top of the boards to prevent accumulation of

snow and ice.

► When is the best time to do a coating?

As is the case with general painting, coatings should not be performed in environments with

temperatures below 10 degrees Celsius (45 degrees Fahrenheit). It is necessary for the coating to

completely dry in order to perform its besthydrophobicity.

► Can HIREC be used to coat automobiles, boats, etc.?

Since HIREC is not tolerant against abrasion, we do not recommend for HIREC to be used in applications

which requires constant touching, contact or knowingly abrasive environment such as use in

automobiles, boats, or other mobile units.
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Contact

NTT Advanced Technology Corporation  

Please visit us at http://wwwntt-at.com

Email: moreinfo@ntt-at.com

★North and SouthAmerica

1741 Technology Drive, Suite 380, San Jose, CA 95110  

USA

Phone: +1 408 392 4280

Facsimile: +1 408 573 7721 (fax)

★Asia and Oceania

Muza Kawasaki Central Tower 14F, 1310 Omiya-cho, Saiwai-ku, Kawasaki-shi, Kanagawa,  

212-0014,

Japan

Phone: +81 44 589 5894

Facsimile: +81 44 541 1326 (fax)

★ Europe and Africa

Wilhelm-Theodor-Roemheld-Str.14, D-55130 Mainz,  

Germany

Phone: +49 6131 92 1551

Facsimile: +49 6131 92 1100 (fax)

Note: This brochure describes the contents of our web site of http://www.hirecpaint.com.,  
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The contents of http://www.hirecpaint.com may be changed without prior notice.
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