ADVANCED THERMOELECTRIC

Condensation and Your Enclosure

If the case you are cooling is outside or otherwise may be affected by
condensation that forms as the temperature inside the box fall below
the dew point you should design your case to accommodate
moisture.

That's because cold air holds less moisture than warm air. So, the colder the
surface, the less moisture it takes to show up as condensation. When air
cools to the point where it can no longer hold the water in vapor form, then it
condenses to a visible droplet form. That "point of condensation” is called the
"dew point.”

While our IP55 rated assemblies have Epoxy sealed TE modules and fans
designed to operate in moist environments and will not suffer from
condensation, the other electronics inside should be protected from any
dripping of moisture from the TE assembly or that forms elsewhere within the
case itself.

Three things you can do to reduce the potential of condensation inside the
box are insulate, control the temperature and keep the air circulating.

First and most importantly, be sure to insulate with as much material as
possible. We like rigid foam board %2 inch (or thicker) cut to snugly fit within
the sheet metal of an enclosure. Add a barrier of DuPont™ Tyvek® if
possible. Both of these products are available at most home stores.
Together, they resist air infiltration and water intrusion and significantly
reduce the heating effect of sunshine which makes for a more energy-
efficient enclosure or panel that is easier to keep cool and keep dry.

In many situations it’s a good idea to consider using a thermostat or
temperature controller to keep the temperature of the (cooled) air inside the
box above the dew point. In this way minimal condensation forms and you
will very likely be operating more efficiently as well. We offer single set point
units like our TLZ-10 for cooling and dual set-point units like TLK38, if you
require both heating and cooling.

Finally, keep the air inside the enclosure circulating. Air cools off and
condenses more quickly when it is motionless. Consider an additional fan or
blower to assist the thermoelectric assembly with air handling.

See the following table to see the relationship between Relative
Humidity and Air Temperature.
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Condensation and Your Enclosure

Dew Point Table

Relative Humidity
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30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95%
0C 105 129 149 168 184 200 214 227 239 251 262 272 282 291
29C 97 120 140 159 175 190 204 217 230 241 252 262 272 281
28C° 88 111 131 150 166 181 195 208 220 232 242 252 262 271

2C° 80 102 122 141 157 172 186 199 211 222 233 243 252 261

6C° 71 94 114 132 148 163 176 189 201 212 223 233 242 251

) 5C 62 85 105 122 139 153 167 180 191 203 213 223 232 241
°C 4C 54 76 96 113 129 144 158 170 182 193 203 213 223 231
6 BC 45 67 87 104 120 135 148 161 172 183 194 203 213 222
5 2C° 36 59 78 95 111 125 139 151 163 174 184 194 203 212
T |4C 28 50 69 86 102 116 129 142 153 164 174 184 193 202
O | N 19 41 60 77 93 107 120 132 144 154 164 174 183 192
g 9C 10 32 51 68 83 98 111 123 134 145 155 164 173 182
Q (BCE 02 23 42 59 74 88 101 113 125 135 145 154 163 172
= (0 06 14 33 50 65 79 92 104 115 125 135 145 153 162
< 6C° 14 05 24 41 56 70 82 94 105 116 126 135 144 152
BC 22 03 15 32 47 61 73 85 96 106 116 125 134 142

uc* 29 -10 06 23 37 51 64 75 86 96 106 115 124 132

BCc 37 -19 -01 13 28 42 55 66 77 87 96 105 114 122

2C 45 -26 -10 04 19 32 45 57 67 77 87 96 104 112

ne* 52 34 -18 04 10 23 35 47 58 67 77 86 94 102

we 60 -42 26 -12 01 14 26 37 48 58 67 76 84 92

To use this table simply find the ambient temperature in the first

column and read across until you reach the column with the

percentage (%) of relative humidity and find the temperature at which

Ooccur.

For example, if the ambient air temperature is 25°C and relative
humidity is 75% then the dew point is 20.3°C and condensation will
occur on a surface with that temperature.
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