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Abstract: Electrical equipment is the device in which failures often happen. An infrared thermometer

or infrared thermal imager can be used to detect the abnormal overheated part in electrical equipment

and determine its surface temperature. At this time, if the infrared diagnostic criterion is incorporated,

the fault severity of the abnormal equipment can be determined. Thus, the failure diagnosis of electrical

equipment can be implemented. Aiming at the overheated components in electrical control boxes, both

an ST80+ infrared thermometer and a FLIR E320 infrared thermal imager are used to measure the tem-

perature of an electrical control box. Through the determination of the fault severity of the component by

both the surface temperature difference and the relative temperature difference, the diagnostic difference

between the infrared thermometer and the infrared thermal imager is analyzed. The results show that

the infrared thermal imager can monitor and diagnose the overheating defects of electrical elements while

the infrared thermometer can detect the overheating defects of most electrical elements in electrical con-
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trol boxes. However, the infrared thermometer is not as good as the infrared thermal imager in the

diagnosis of failure severity of electrical components.

Key words: infrared thermometer; thermal imager; method of relative temperature difference; method

of surface temperature difference; infrared monitoring
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×100% = 60.7%

(1)

	,�7�T� 80% �9O'����(

����)2��!	��T� 80◦C �M�'

�


. 3 NO169.

Infrared (monthly)/Vol.36, No.8, Aug 2015 http://journal.sitp.ac.cn/hw



� 36 ��� 8 Æ � � 31

���%��%S��!	 A 	���

78.0◦C �E!	 B � C 	���.� 52.7◦C �

44.0◦C
��	,�72:H��%����)

�2� A � C -	��	,�7�

δR =
T1 − T2

T1 − T0
× 100% =

78 − 44
78 − 17.9

× 100% = 56.6%

(2)

	,�7�T� 80% �9O'����(

����)2��!	��T� 55 ◦C K�T�

80 ◦C ���'�


-0�#�%�)SR�	,�7@P.

80%��9O'�
:�����%S�!	�

�T� 80 ◦C ��)�M�'����%��%

S��!	��T� 55 ◦C :�T� 80 ◦C ��

)���'�
�)����A�J)���

�
A�(���2����%���)���

��-�(<���M9,�E


3.2 JKL A MQRS�TMUVPC

�������%S�1�,����$

*+ 4,-
�!	 A	��� 69.1 ◦C�E!	

B�C	���.� 34.9 ◦C�31.6 ◦C
��	,

�72�A�C-	��	,�7� δR=73.2%�

��(���2��!	���T� 80 ◦C ��

E!	��7T� 15 ◦C ��9O'�


. 4 L3MF169.

����%��%S��!	 A �	��

� 55.8 ◦C �E!	 B � C 	���.� 31.4

◦C � 29.3 ◦C 
D�	,�72:H%���)

�2�A �C -	��	,*7� δR=69.9%


��(���2��!	���T� 80 ◦C ��

E!	��7T� 15 ◦C ��9O'�


-0�#�%�)SR�	,�7@P.

80% �K�9���T� 80 ◦C ��E!	��

7T� 15 ◦C ��@��)�9O'�
�)�

��A� A 	�G&N)QQ�	���


3.3 JKL B MWXYNZTMUVPC
�������%S�	�#���$*

+ 5 ,-
�!	 B 	��� 76.7 ◦C �E!	

A�C	���.� 40.6 ◦C�37.2 ◦C
��	,

�72�B�C-	��	,�7� δR=67.1%�

�9O'�
D�(���2��!	���T

� 80 ◦C ��E!	��7T� 15 ◦C ��9O

'�


. 5 HOIUP169.

����%��%S��!	 B �	��

� 56.6 ◦C�E!	 A�C	���.� 36.0 ◦C�

33.7 ◦C 
��	,�72:H%����)�

2� B � C -	��	,*7� δR=59.2%
�

D�(���2��!	���T� 80 ◦C ��

E!	��7T� 15 ◦C ��9O'�


-0���%�)SR�	,�7@P.

80% �K�9���T� 80 ◦C ��E!	��

7T� 15 ◦C ��@��)�9O'�
�)�

��A� B 	�G&N)QQ�	���


3.4 JKL[X\ B MTMO]PC

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.36, No.8, Aug 2015



32 � � 2015 � 8 �

�������%S�+�2���$*

+ 6 ,-
�!	 B 	��� 126.6 ◦C �E!

	 A � C 	���.� 41.3 ◦C � 35.0 ◦C 
�

�	,�72� B � C -	��	,�7� δR

=84.3%����'�
��(��72��!	

��T� 90 ◦C ��T� 130 ◦C ����'�


. 6 JOQ169.

����%��%S��!	 B �	��

� 79.5 ◦C�E!	 A�C	���.� 35.3 ◦C�

32.4 ◦C 
D�	,�72:H%����)�

2�B �C -	��	,*7� δR =76.5%��

9O'�
�D�(���2��!	���T

� 90 ◦C ��E!	��7�T� 15 ◦C ��9

O'�


D�	,�7�.2'(����.2�

�����%S�L��.���'����

�%���%��)K�9O'�
�)��

�A� B 	�G&N)QQ�	���
��%

��%S�����-�(<�����M9

,�E


PB�%ÆR�Q�V&./R�,.�#

%$���2&�����������L�

��P�%�)���2&���'��
'

��-�
��%���/��%��#%�

�2&���'��,��'����-��

.M.�����2
4(�A� ST80+ ��

%���IP%�WX� 18 mm �%�P.8

WX�C*�SR����<���%���

2*M


���3 ST80+ ��%��%�PC*�

����!�";<,S> T� 10 mm � R

976–700 *�M>R����%���3%�;

<,��%�����@;�*+ 7 ,-
5+

�Q���%��%�PC*���Y*M
%

�;<SN�SS����%��2Y�Z7


T�!UU D:S �IO;< 500 mm PN��%

��2[L����T7D� 5% 


. 7 \UÆVVD8=]^VQ_DW

4 |~�

(1) �����!��N;<%���T(

G;X`�Y���%����(���
,.

��%���5.Z�G;6��%�9,PC

*�;!9,IO%�;<�%�;<SN�

SS�%��2Y�*M�;<SN�W�a

WL3T7�T�!UU D:S�IO;<PN�

%��2[I��


(2) V&./R�b,.���!�LX 

����������%�6��������

%���/BY��%�6


(3) A�(����)2���%��,'

���-���)�EM.�������)

�E
��	,�7�)2���%���)S

R�'���-���������)�23

�	"


X^%&

[1] RY��Z[�Sc[�16D8TY\]Z@U

D8^__` [J]. _`ab, 2008, 30(3): 176–180.

Infrared (monthly)/Vol.36, No.8, Aug 2015 http://journal.sitp.ac.cn/hw



� 36 ��� 8 Æ � � 33

[2] Vd\�[W\�Z]�e�@Z@^_]_fW

97XD>agYhb` [J]. cdcefdge,

2005, 25(18): 162–166.

[3] i^��Z]^�jfZe�@3Za1697X

D[ag [J]. _`hijgge, 2000, 19(6): 463–

466.

[4] h\�Z]�b]M�IUPc�U_9^i_16

XDTYb` [J]. cklm, 2006, 29(3): 770–773.

[5] _`j�@31�16ag_0]8kdgh`d

g^V [J]. cnab, 1998, 22(10): 21–22.

[6] ^Zefa[b@�ak^V�DL/T 664–2008 l

@1�16ag_`cV [S]. ^Zefa[bbd

ml[Æebmf� 2008.

[7] Z]�Zn�_`opqorsthab [M]. �

��g�TYnoÆ� 2012.

puvw 11 xq

Xilinxgc�( PCI-E�Ih(�:G��

,8Ih��i	h��d*�ejY�UU

�"�fi


:H��� PCI-E�CB DDR2���g�

�� DDR2 �Jhk�
j�%i�C+ ×8 �

PCI-E :H�� FPGA ��gj�� 1.6GB/s(k


) 


4 |�

���� RapidIO ' PCI-Express lkm

$�ln��jLpgor�� IO smno�

33����jL�Ap't����
�:�

�lp�k�uL�Ap6��q�u�Ap

j:vR� 1.2 Gbps 
r��8�l%p�k�

uL�t�6��sj:! 0∼400 M���U?

UU�� w9%#,�qt��+���A

p'C-�f(
"��8�:� XMC 	hC

u��"� XMC xC���?*�.�"��

l
r&�lp����'�v-��!f(3

L��)q��j��gor�w:p�rs

�*�+x


X^%&

[1] ydt�mns�o`t�uu PCI Express_vp1

6.7ywqr [J]. _`ab, 2011, 33(1): 37–40.

[2] vx�syz�v\\�uu Serial RapidIO_vp

tuvzywz{qr [J]. ckyz, 2008, 15(10):

6–8.

[3] Van D V R. Automatic Data Acquisition Systems

and Database [J]. Geotechnical News, 2002, 20(3):

24–28.

[4] San F w�otx� RapidIO {|}~� [M]. �

��@y�knoÆ� 2006.

[5] z{��|w�uu FPGA _16.7vztuy

wz{qr [J]. ckozab, 2013, 36(11): 34–38.

[6] }{|�uu FPGA _.7yw|}qr1{>

tx [D]. y}�~�	�� 2010.

[7] o|z�uu FPGA [ PCI ~Zvzywqr_

b`>1{ [D]. �����{�	�� 2013.

[8] ��z�uu FPGA _{~|}v�~yw>}

~qr [D]. ������L��	�� 2010.

[9] Cyclone II FPGA Family Datasheet [S]. Altera Inc.

[10] PLX Technology PCI DataBook [Z]. 2001.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.36, No.8, Aug 2015


