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Development of open MCU-based wireless measuring device

for building envelope thermal performance
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Abstract

To increase the energy efficiency and efficiency of the building, we are focusing on the insulation performance of the building. Before

implementing energy efficiency, it is necessary to evaluate the thermal performance of the wall. Current thermal performance evaluation

methods are not only inaccurate but also costly because the test status cannot be known in real time due to weather constraints. Therefore,

in this study, we manufactured a low-cost open source-based thermal performance measuring device that can measure thermal performance in

real time and evaluated it wirelessly. Arduino, ADS1115, and HFPOl were used as the manufactured devices. As a result, the graphs of the

open source-based heat flow measurement system and the LI-19 are almost the same, proving the reliability of the developed wireless device.
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Filling Material
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Heat Flow

Fig.1 Structure of heat flow sensor
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Table 1. Arduino board and parts for heat flow meter
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ESP8266
(NodeMCU)

ADS1115

Arduino Uno digital converter

HC-06
Bluetooth

nRF241L01
RF module

Fig 3. Heat flow sensor+Arduino+ADS1115+Bluetooth type
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Fig 4. Heat flow sensor+arduino+ADS1115+RF type
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Table 2. Arduino Pin connections for 3 Types
Arduino ADS1115 HFPO1 SD module
GND GND
13 SCK
12 MISO
~11 MOSI
4 CS
SD IOREF VCC
Card 5V VDD
GND GND
GND GND
A4 SDA
A5 SCL
A0 LOW
Al Hl _
nodemcu8266 ADS1115 HFPO1 HC06
3.3V VDD VCC
GND GND GND GND
X X
Blutehto RX RX
D2 SDA
DI SCL
A0 LOW
Al HI
Arduino ADSI1115 HFPO1 nRF24L01
7 CE
8 CSN
11 MOSI
12 MISO
13 SCK
GND GND
o 33V VCC
Yp 5V VDD
GND GND
GND GND
A4 SDA
A5 SCL
A0 LOW
Al HI
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Fig 5. Measurement target building
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Fig 6. Structure of vertical composite wall (mm)

Table 3. Design value of Wall thermal performance
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Table 4. Existing measuring instruments for comparison with
developed measuring instruments

picture model description
data logger for T-type
GL-800 thermocouples
LL19 Dedicated data logger

for heat flow sensor

sensitivity : 60 u V/W-m?

HFP-01 temp. range : -30~70°C
heat flow measurement range :
sensor -2000~2000W-m™

error range : 5%

- thermal
! thickness A A

Material (mm) (W/m-K) r(?l?f%a/%(]:)e
Ext. heat coeff. - - 0.043
PF board 1A 70 0.022 3.18
Cement brick 90 0.6 0.15
bid ins_ulation 50 0.04 125
Cement brick 90 0.6 0.15
Int, heat coeff. - - 0.11

Total resistance

4.885m? K/W

U-value

0.205W/m?K
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Fig 7. Heat flow and temperature measurement results
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Fig 8. Heat flow rate and heat transmittance measurement results when solar radiation is blocked
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