
dew/frost prevention 
Prepared for the RASC Toronto Centre by Blake 

Nancarrow (astronomy AT computer-ease DOT com). 

Delivered on 9 Jan 2016 at the David Dunlap Observatory. 

try it at home 
Observe the same thermodynamic effect as dew on a 

telescope or camera at home. Remove a cold object (e.g. 

drink container) from the refrigerator on a warm day. The 

surface of the container in short order will be wet with 

water due to condensation. 

Blake’s early struggles 
Had an 8" Schmidt-Cassegrain Telescope (SCT) for almost 

10 years before obtaining a Kendrick dew heater strap, 

Kendrick controller, and portable power source from 

Canadian Tire. Two years later, he obtained a 2" dew 

strap for the eyepiece (now handy for the camera). 

what is dew?  
Dew is caused by moisture in air and temperature 

differentials. Warm air can hold more moisture; cold air 

less. The measurement of the water-to-air ratio is relative 

humidity (RH). When moist warm air cools to the dew 

point temperature the air will become saturated. At the 

dew point the relative humidity will be 100% and the 

water molecules suspended in the air will clump together 

and collect on cold surfaces. Even before the dew point, 

say, an RH of 80%, dew may start to form and viewing 

conditions may degrade. Dew does not fall from the sky; 

it is moisture already in the air condensing.  

why does dew form on the telescope? 
Since our telescope and camera is outside and aimed up 

into a (hopefully) very clear dark sky, the equipment 

actually falls to a temperature below the air. This is 

because it is radiating heat into the air and the night sky 

above which, beyond the thin atmosphere, is outer space. 

Space is a few degrees above absolute zero and your 

telescope or camera in an open field is sending its energy 

up. When your gear is colder than the surrounding air 

(and the carried water), dew (or frost) collects. 

predicting dew 
Check your favourite weather site or app. Consider the 

current relative humidity in the day time. Hot summer 

days with RH of 60% or 70% likely mean a dewy night. Pay 

close attention to the predicted dew point temperature. 

This is when the RH will reach 100%. Compare this to the 

anticipated low evening temp. If you see the low temp 

nearing or going below the dew point, be ready to fire up 

the dew heaters! Also note wind speed: a slight breeze 

can reduce or eliminate dew. Monitor weather conditions 

through an observing or imaging session. Quality may 

degrade before the dew point is reached, even if dew 

proper is not collecting. If the dew point is below zero: 

expect frost! 

who does dew affect? 
Telescopes with a closed objective, i.e. refractors, SCTs, 

and Maksutov telescopes (MCT), are first affected with 

dew or frost forming on the front lens or corrector plate. 

Camera lenses will also get covered in dew. Even users of 

Newtonian telescopes may suffer from dew on the 

secondary mirror. Everyone is impacted by dew. 

Surprise! Dew or frost will also cover the finder or guide 

scope, Telrad or Red Dot Finder, eyepieces, and all of your 

accessories, including a computer, atlases and charts, and 

your log book! 

temporary solutions 
A dew shield for an SCT or MCT can slow the build-up of 

dew but it will not prevent it in high-humidity conditions. 

Some refractor telescopes have an integrated shield: 

ensure it is extended. Owners of truss-tube telescopes 

should use a shroud to keep dew or frost off the primary 

mirror. This passive accessory also reduces stray light. 

A hair dryer can be used to remove dew or frost but it will 

return. A portable hair dryer that works off 12 volts can 

be handy but may not get as hot and may pull a lot of 

amps. Excessive heat can distort the image. 

Hand warmers can be strapped to a camera lens or small 

refractor in a pinch. The Lens Muff accessory is designed 

to hold small hand warmers in several pouches. 

continuous low heat  
A highly-recommended active solution is continuously 

but gently heating with a dew strap with heating element 

inside wrapped around the telescope objective or camera 

lens. Good designs are flexible with Velcro tabs and a long 

power cable. They are available in various sizes. Specialty 

units are made for secondary mirrors, Telrads, etc. 

Dew heater straps are connected to a control box by RCA 

plugs which distributes the power via several outputs. 

Using efficient pulse-width modulation (PWM), heat 

power can be supplied for hours even from a 12-volt 

battery. Basic units alter output power through manual 

settings while advanced units automatically adjust with 

humidity and temperature sensors. They offer computer 

control and additional outputs. 

Consider a capable power source, maximum amperage 

requirements, and additional cabling around the 

telescope and mount. 



do-it-yourself 
Make your own dew shield with any flexible material such 

as camping foam. Ensure the shield length is 1.5 times or 

greater than the diameter of the objective. 

12-volt automobile cup warmers make excellent heaters 

for camera lenses and finder scopes. Replace the 

cigarette light adapter (CLA) for a RCA connector. 

Use resistors or resistive wire (e.g. Nichrome) to make 

your own heating elements. Harvest from old toasters! 

Building your own PWM controller is more complex but 

there are many plans on the internet. The Oct 2014 RASC 

Journal features a design based on an Arduino computer. 

Some amateurs use inexpensive LED dimmer controllers 

available from eBay and Amazon. Careful with polarity… 

other tricks 
Immediately cover or cap lens not in use. Install covers 

when taking a break.  

Do not leave eyepieces out in the open. Cover them or 

put them back in the case. Put frequently-used eyepieces 

in your pockets. 

Use towels to soak up moisture and to serve as a shield.  

Close lids, cases, and enclosures.  

Put the computer inside a tent or box (which also reduces 

shouting from dark adapted neighbours). 

Laminate instruction sheets, put loose paper in plastic 

sheets or sleeves, and close your notebook.  

Work under a beach or patio umbrella! This will block 

cold, harsh outer space! Believe it or not. 

recommended telescope rig 
 dew heater strap (front) 

 dew heater strap (finder/guider) 

 dew heater strap (eyepiece) - optional 

 controller 

 power source 

recommended camera rig 
 dew heater strap 

 controller 

 power source 

when done 
Remove and pocket the camera memory card outside. 

Put the camera and lens in a tightly sealed bag or airtight 

container outside at the end of a winter session. Let the 

gear slowly warm. 

Move the telescope into the garage or shed to slowly 

warm. Ensure all optical surfaces are dry. Install lens caps 

and objective covers tightly. 

Ensure you have multiple desiccant silica packs in your 

cases. Don’t throw them out! They can be rejuvenated 

with gentle heating. 

Use a low-wattage incandescent light bulb, underneath 

the telescope and mount, in storage locker or 

observatory. 

do not 
Do not leave eyepieces out in the open. 

Do not wipe water off lenses. This will avoid scratches. 

Instead, let air dry or carefully use a hair dryer. 

Don’t put gear away wet. Allow for a slow warm-up. 

Don’t run heaters too hot so to avoid distortion. 

supplier links 
Kendrick (in Toronto) 

http://www.kendrickastro.com 

Orion Dew Zapper 

http://www.telescope.com 

Astrozap 

http://www.astrozap.com 

Dew-Not 

http://www.dew-not.com/index.htm 

DewBuster 

http://www.dewbuster.com 

Lens Muff 

http://www.kadamsphoto.com 

Visit Canadian Tire for portable 12-volt power sources, 

12-volt cup warmers, CLA accessories, etc. 

more information  
Learn more about relative humidity and dew point 

temperature from Environment Canada. 

https://www.ec.gc.ca/meteo-

weather/default.asp?lang=En&n=108C6C74-1 

See the good Sky and Telescope article. 

http://www.skyandtelescope.com/astronomy-

resources/dealing-with-dew/ 

Review Blake’s 12-volt power presentation. 

http://computer-ease.com/darkskies/preslist.htm 
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