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Thermostat detection based on laser ranging technology

ZHANG Zhaohai, GAO Hongbo, ZHOU Xianpeng, ZHANG Yinfeng, WANG Xin
(Air Force Early Warning Academy, Wuhan 430000, China )

Abstract: Thermostat, as the automatic temperature control device of the cooling system of the
engine, has an important effect on the engine. In order to solve the problems in traditional
mechanical thermostat performance detection, such as data deficiency, low measuring accuracy,
high security risk, and inconvenience to operate. We find a non-contact way to get the real time lift
of the thermostat based on laser ranging technology, and get the synchronous temperature by the
temperature sensor. In this way, we can obtain the complete data of the thermostat. This method is
an accurate, safe, convenient, and non-contact way, temperature measurement accuracy is 0.1 °C,
and lift measurement accuracy is 1 mm. We setup a thermostat detection system and verify it by
experiments with the Jiefang J6 thermostat. The result shows this system can detect the
performance of thermostat accurately and efficiently, such as temperature stability, performance
consistency, and fault diagnosis criterion. It is applicable to ordinary engine maintenance as well as

educational practices.
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Fig. 1 Working principle of engine thermostat
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Fig. 2 Measurement principle of thermostat valve lift
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Fig.3 Structure diagram of thermostat testing system
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Fig. 4 Photo of thermostat testing system
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Tab.1 Temperature stability test of Jiefang J6 thermostat

Tl i}
FH2/mm TREE/C P2/ C FFE/mm B/ PrifE2E/C

0 79.0 0 78.0

0 81.0 0 79.1 0.58
1 82.8 0.62 1 81.2 0.66
2 85.1 0.68 2 82.0 0.71
3 86.6 0.73 3 82.6 0.68
4 87.8 0.85 4 83.4 0.54
5 89.1 0.78 5 83.9 0.60
6 90.0 0.92 6 84.5 0.83
7 90.6 0.84 7 85.3 0.86
8 91.6 0.87 8 86.2 0.64
9 92.3 0.70 9 88.2 0.77
10 93.1 0.65 10 91.0

10 95.0 10 93.0




<18 ¢ ¥ A # 542 %
20 shmme SR TR M2k = IR ] — TH R A7 — o LT

tol o Pz

FH/mm
N

[\S] B
T T

0 i n L L L L L L ]

78 80 82 84 8 88 90 92 94 96
T/ C

B 5 fRgJ6 TR IEBEXRME

(A TRRBEREMNEUS)

Fig. 5 Relation curve between lift and temperature of Jiefang

J6 thermostat(fitting from temperature

stability test of single thermostat )
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Tab. 2 Performance consistency test of Jiefang J6 thermostat

THR Rl
T /mm HEEE/C FRifEZ/C T HE/mm HREE/C FrifE2E/C

0 79.0 0 78.0

0 81.0 0 79.7 0.95
1 83.5 1.02 1 81.7 0.94
2 85.9 1.15 2 82.3 0.86
3 87.5 1.18 3 83.0 0.99
4 88.6 1.30 4 83.8 1.03
5 89.9 1.26 5 84.2 1.10
6 90.8 1.19 6 85.0 1.14
7 913 1.10 7 85.7 1.03
8 922 1.22 8 86.5 0.97
9 92.8 1.07 9 88.6 1.01
10 93.7 0.98 10 91.0

10 95.0 10 93.3
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Fig. 6 Relation curve between lift and temperature of
Jiefang J6 thermostat(fitting from performance
consistency test of multiple thermostats )
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