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Internal Temperature Distribution Imaging by Real-Time Simulation

Ryosuke Nagao*, Akihiko Watanabe, Ichiro Omura (Kyushu Institute of Technology)

Internal temperature imaging system based on a real-time simulation concept is proposed. This system was

constructed by combination of a LabVIEW monitoring system and a thermal simulator written with MATLAB. Internal

temperature distribution was simulated simultaneously from monitored surface temperature. This system achieves

non-destructive analysis of power devices in operation.
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Fig.1. Concept of real time failure analysis
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Fig.2. Results of nonsteady-state analysis
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Fig.3. Configuration of real-time internal temperature imaging system
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Fig.5. Time variation of the temperature distribution inside the metal block

80 o
o // 50S
S
T 60 i /j 40s
=] /
® 50 // —— 30s
w /
Q 40 — e _-120s
2 30 — 1 ___—10s
20 Os
0 10 20 30

X position[mm]

()N
(a)Heating

6 @R7uyNEREDT AT a7y AL

80
06' 75 / 60s
g 70 70s
~— 80s
B 65 é— 90s
Q ————————
s i
& 55 ——  — ™ 2005
50
0 10 20 30

X position[mm]

(b) A SRR I 2 v ENIEE

(b)Natural convection cooling

Fig.6. Temperature profile during heating process and natural convection cooling process.
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