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Funding 

 This study was funded by the New Mexico Small Business 
Assistance (NMSBA) Program at Sandia National Laboratories. 
 Created in response to the “Laboratory Partnership with Small 

Business Tax Credit Act” 

 Allows Sandia researchers to assist New Mexico’s small businesses in 
solving critical challenges 
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Dew Point Temperature (TDP) 

 The Dew Point is the temperature at which water vapor starts 
to condense out of the air (the temperature at which air 
becomes completely saturated). Above this temperature the 
moisture will stay in the air. 
 The Dew Point (TDP) is a measure of the absolute humidity 

 The lower the dew point the lower the absolute humidity and the drier the air 

 Calculated from measurement of relative humidity (RH) and air temperature (Tair) 
– TDP =243.04*(LN(RH/100)+((17.625*Tair)/(243.04+Tair)))/(17.625-    LN(RH/100)-

((17.625*Tair)/(243.04+Tair)))  



Typical Attic 

 Ventilated and unheated 

 Ventilation provides means to remove moisture 

 Keeps TDP at outdoor conditions 
 TDP fluctuates with changes in weather 

 Moisture migration from living space to attic is removed 
by ventilation 
 Prevention of condensation in building materials that may support 

mold growth 



Humidity Changes in an Unventilated Attic 

 In an ideal closed system 
 The absolute humidity (or TDP) is constant 

 Attics are far from ideal systems 
 Moisture migration into attic from living space 

 Moisture content of wooden structure changes  

 Condensation on cold surfaces 

 What to look for 
 Trends of TDP increasing with time. 

 Attic surface temperatures that approach TDP. 

 



Humidity Instrumentation 

 RHP-2W22 Wall mount humidity/temperature 
transmitter, 2% sensor, 0-10 VDC output. 



Humidity Instrumentation Details 



Humidity Monitoring Locations 

DAC Shelf 
5 ft off floor

Ladder to attic
(flat roof 4 ft
tall attic space)

Outdoor covered porch

Outdoor
Humidity 
sensor

Garage

Into house

Indoor
Humidity 
sensor

Attic space
Humidity 
sensor

24 ft

6 ft

Electrical box 
w/ conduit to 
attic

Flow 
meter

Laundry



One Year of Measurements 

-20

-10

0

10

20

30

40

0 20 40 60 80 100 120 140 160 180 200

A
tt

ic
 D

e
w

 P
o

in
t,

 °
C

2015 day of year

Study attic Bedroom attic Garage attic
Master BR attic Living Rm attic Master BR Roof in INS
Garage Roof in INS attic temp (°C) Lv rm dew (°C)
calc outside dew (°C) attic dew (°C)-20

-10

0

10

20

30

40

210 230 250 270 290 310 330 350

Te
m

p
e

ra
tu

re
, °

C

2014 day of year

Bedroom attic Garage attic Master BR attic
Living Rm attic Study attic Master BR Roof in INS
Garage Roof in INS attic temp (°C) calc outside dew (°C)
Lv rm dew (°C) attic dew (°C)

2014 Summer  
RH=39%, EMCwood=7.5% 

Autumn 
RH=45%, EMCwood=8.5% 

Winter 
RH=51%, EMCwood=9.6% 

Spring 
RH=37%, EMCwood=7.3% 

2015 Summer 

 RH=39%, EMCwood=7.6% 

 Attic temperatures 
 Air and insulation surface (in INS) 

 ~25 oC summer, ~15 oC winter  

 10 oC diurnal temperature cycles result in ~3% attic air exchange daily. 

 Dew Point Temperatures 
 ~10 oC summer, ~5 oC winter & no yearly increase trend evident 

 TDP Living Area> Attic>Outside:  in autumn, winter and spring 
– Attic should have limited communication with drier outside air; no communication with less dry living space. 

 Trends 
 Attic temperature and TDP higher in summer, lower otherwise 

 5oC drop in TDP may be due to wood moisture increase (Equilibrium Moisture Content up 2% in winter) 

 Summer 2015 TDP returned to Summer 2014 level 

 Generally Tattic > TDP except for periodic spikes during colder months 

 

Attic temp 

@ sensor 

TDP 

outside 

TDP attic 

TDP living 

space 
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August to December 2014 
 Periodic spikes 

 ~weekly during 
cold months 

 2 to 3 hours 

 Middle of day 

 Laundry dryer 
vented inside? 
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January to March 2015 Note flatness 

Best indication of 

condensation 

No signs of lasting condensation 



Summary and Recommendations 

 After one year of monitoring 

 No indication of moisture accumulation in attic 
 Summer 2015 TDP similar to Summer 2014  

 Daily and yearly cycles complicate trend analysis 

– Keep monitoring 

 No sign of prolonged condensation 
 Indoor laundry dryer venting may have caused periodic moisture 

spikes in attic 

 In arid climates  
 Small attic vent that allows attic to cycle dryer air from outdoors is 

recommended. 

– Venting should be such that it does not promote any cross flow in attic 

 


