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located in the front entrance of the CCHRC Research and 
Testi ng Facility  (RTF). This masonry  heater demonstrates 
some of the key CCHRC concepts of using natural building 
material, proven design, energy effi  ciency and excellence 
in design.   

Air quality is an important design element with masonry 
heaters, which are the cleanest cord-wood burning appli-
ances available. The exhaust air quality is related to the 
temperatures reached in the fi rebox (where the wood is 
burned), through the heat exchange chambers, and into 
the stack. The type of wood burned and the moisture con-
tent of the wood is also important for both air-quality and 
energy-effi  ciency objecti ves. This Snap Shot is focused on 
the thermal monitoring taking place at the RTF, which will 
help improve the understanding of energy effi  ciency of in-
place masonry heaters. 

Building a fi re is called a “burn”. Typically, a burn is devel-
oped to quickly burn the wood hot enough that complete 
combusti on is achieved and the air polluti on out of the 
stack is reduced. Outside air is brought into the fi rebox 
through vents in the basement and controlled at the front 
of the fi rebox. A series of chambers in the masonry heater 
direct the gases and   air fl ow from the fi rebox to a warm 
side of the masonry heater. For the heater at CCHRC, this 
is on the northwest side, or opposite the front entryway 
(Figure 2). Hot gases and air conti nue to travel through 
to the “cool” side of the masonry heater, located on the 
southeast side of the heater, facing the front entrance. The 
hot gases conti nue to go through chamber in the top of 
the masonry heater unti l entering the stack at the top. The 
stack then directs the gases out through the roof to the 
outside. Clean, effi  cient burning is needed to reduce main-
tenance cleaning in the stack.

Masonry heaters have been used for thousands of years. 
Basic designs have not changed for hundreds of years, but 
precise methods and documentati on to measure in-place 
energy effi  ciency of diff erent designs and natural building 
materials is not available. A masonry heater (Figure 1) is 
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Figure 1.
Masonry Heater located in the front entrance at the CCHRC Research 
and Testi ng Facility.  The fi rebox entrance is located on the southwest 
side of the heater. The fi rebox is relati vely small and intended for burn-
ing a single load of wood, followed by a cooling down period where 
captured heat in the rock mass conti nues to heat the surrounding living 
space over a longer period of ti me. The more heat retained from the 
burn (Thermal Storage) and released into the room, the more effi  cient 
the masonry heater.
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space. The southwest face, where the fi rebox entrance is 
located, reaches the highest temperatures. The northwest 
face warms up just aft er the southwest face. This is due to 
the gases exiti ng out of the fi rebox on this side of the heat-
er. The northeast face is the next warmest face, closely fol-
lowing the northwest face. The coolest side of the masonry 
hater is the southeast, which also faces the main entrance 
and is exposed to cooler air temperatures in the winter. 
The masonry rock faces will typically reach temperatures 
over 100 ºF. Temperatures in the stack exceed 350 ºF, de-
pending on the type of burn and if the heater had been 
used the previous day.
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A Campbell Scienti fi c Inc. CR1000 datalogger is used to re-
cord measurements of non-contact infrared sensors mea-
suring a locati on on each face. Raytek MI infrared sensors 
measure an area roughly one-foot in diameter on the rock 
face and provide an average temperature for this area. A 
K-type thermocouple is located in the stack above the ma-
sonry heater in the center of the second fl oor. This sensor 
is measuring the temperature inside the stack. Sensors are 
measured once a minute. 1-minute, hourly, and average 
hourly data are saved for the fi ve temperature monitor-
ing locati ons. Hand-held IR sensors are used to help verify 
the Raytek MI sensors, and to measure temperatures at 
other locati ons on the masonry heater. The temperature 
data helps demonstrate the warming and cooling of the 
rock faces and the slow release of heat back into the living 
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Figure 2. Temperature data for the masonry heater rock faces and stack. Measurements are taken every minute. Each increase in temperature is a 
unique burn. The cooling of the rock faces takes more than 24 hours to go back to  ambient room temperature. 


