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Introduction
Wet bulb temperature is a 
measure of heat stress (Fox et al. 
2014). For people working 
outside, higher wet bulb 
temperatures necessitate higher 
water intakes and longer rest 
periods. This project aims to 
identify how different building 
exteriors change the wet bulb 
temperature next to the building 
as compared to a control site in a 
nearby forested patch on 
campus. 

Data and Methods
Nine Onset HOBO MX2301 temperature and relative 
humidity sensors were placed in areas around North 
Carolina State University’s Centennial Campus. One 
sensor was placed in a forested patch as a control. The 
rest were placed by walls of different building exterior 
materials. All sensors were in bushes to reduce the direct 
solar radiation. Data were recorded every 5 minutes. The 
station pressure data at the Lake Wheeler NC ECONet
site was used as part of the input to calculate wet bulb 
temperature from the HOBO sensors. 

Table 2: Building 
exterior material 
characteristics 
relevant to 
nearby wet bulb 
temperatures. 

Distributions 
of the 
deviations of 
daily max wet 
bulb 
temperatures 
from the 
daily max 
forest wet 
bulb 
temperature 
for each 
exterior type. 

Left: Daily wet bulb 
temperature range 
recorded at RDU 
ASOS with the 
maximum and 
minimum wet bulb 
temperatures for 
the forest control.
Below: Aluminium 
Composite Panels 
that a sensor was 
placed by.

Left: Daily 
maximum wet bulb 
temperatures in 
relation to the 
relative humidities
recorded at the 
same time.
Below: An example 
of the glass exterior 
a sensor was 
placed by.

Above: The deviation in maximum wet 
bulbs temperatures for each building 
material with respect to the daily 
maximum forest wet bulb temperature.

Table 1: how many 
sensors are 
allocated to each 
building exterior 
material.

A map of North Carolina,
with Wake County
highlighted in
orange.

Above: Closeup map 
of campus sensor 
locations.
Right: Regional map of 
surface temperatures 
in Wake County on 
August 8, 2021 
highlights spatial 
temperature patterns 
in more urban versus 
more rural and 
forested locations. 

Summary
• The range of wet bulb temperatures reported at RDU airport 

is from about 10°C (50°F) to about 27°C (80.6°F), similar to
the range found in the campus forested patch. Relative 
humidities associated with the daily max wet bulb 
temperature were usually lower than 60%. 

• There is no clear association between the daily maximum 
forest wet bulb temperature and the deviations of other 
sensors’ wet bulb temperatures

• Concrete exteriors usually have a slightly cooler wet bulb 
temperature deviation relative to the forest as compared to 
other building materials. This implies that there is less heat 
stress for people and plants in areas surrounding concrete 
buildings compared to brick, glass, and aluminum composite 
exteriors. 
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