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Abstract: The smoke dust generated on the scene of fire is analyzed and simulated by using an aerosol

generator. The standards for the smoke density measuring systems used in smoke detectors are listed.

A fire smoke density measuring system based on infrared technology is proposed. The information

acquisition unit of the measuring system consists of an infrared transmitting tube and an infrared receive

tube. First, the smoke information acquired by the acquisition unit is filtered, amplified and sent to an

analog-digital converter for digital processing. Then, the digital signals are sampled and discriminated

by a MCU information processing system in real time. Finally, the obtained data are displayed or

transmitted to the host computer through a network bus. The system has the features such as simple

structure, easy mounting and higher accuracy.
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1 7!�Æ����hAPe{A$�(A$ (_.G) eXNd#e�eDNq�.Thm�29�{A$ �|6!lL�`9�<��N�Y9pua39<RAPN/:�9�eX71��$��{A$�$_l�`LD℄�5�e>6�<Æq_/X{A6� (H CO,H2 P) �{A6�w|6!N_.G7&s��5eXAP�AP$_/XND�5`M�$��$ <RlDuq_>{A6��"<RAP�CH89��9�=1�{A$AP5/XXGNq3��4d$�APN$ ��?w�Sv�|6!��3N�jG�� 0.01 µm �7�6GV��z6GV/XN2t�<��w����r?=N�(�3��=AP<$�=APN4qB{A$N2�APq_/$}88��j� 0.01∼10 µm �M��?$ 7�W"�W"N)\B8q<rvAP$N.T88$AP℄N�\�_6��PAP�S [5] �9�=1NW"5oÆF�N�X$�9IY�
2 n���h�W6N,V�!Nh[Wer6GVeX4/XN�6GVeX4e/Xh[W$}�XWx�N$aV���-`�[�bILD��p|6V{>
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3.1 Vhu�J�0 GB4715-2005�TF�r~W9��,4�x� A �7m;�N,�kg�!Æ>�TW6�\H�*�NEpa:


(1) �T,�2\$mGv 1.1 m[6] �
(2) �.�T*�℄�$%B�VYj4YjL�h[W�3KSNGv 3 ◦ NKSW�2

[6] �
(3) �r#2� 800 ∼950 nm #^℄�2t>uS��mGv 50% �#2Rv 800 nm ℄�2t>uS��m=v 10%�#2Gv 1050 nm℄�2t>uS��jm=v 10%[6] �
(4) ,�%.
`v 0∼2 dB/m �MNW)\�,�%.$mGv (m×5% � 0.02 )dB/m ��B,�7�,�f4N[sOw\k|6!N[s (�T) 4�X�,�..$mGv 0.02

dB/m[6] �
3.2 RmVhrvW6`)��t(j$KS9p�Kdr)��Æ�W6℄��td&q)��%�Æ�W6�W6)\�G�(j$KSn�8���oW6N�d�J�{�pW6`)�2Nn7�,hW6)\�
3.3 pkMA)�2W6�\H�*�N�8H� 1 �C)(�I{/XNW"C)g��#$pGP��+r"s,3I{bIs5.����rI/>C)��*�`2bI^℄(`+!�};MNsor.d4.d>��<ÆÆ�	�62�Am�N�>�
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3.5 Xjz_�pW6�\H�*�NC!(�I{bIC!(��"U;MNC!mv�&>��bIC!����p)��rlW�39p+�uS%��s��tQN}�,�W)\���}a�,NW6)\pQ�*s m(I�� dB/m) d�Q�*sr,bHy

m = (10/d) lg(p0/p)b!�m �Q�*s�I�e dB/m� d �h[WN�T,�2\�I�e m � p0 �!W℄YjNuS���I�e W � p etW℄YjNuS���I�e W �

4 F-$��N,z*�N0?J�k-Na?X�!W/�,z*�et0?��!W/�℄�eS�e>N�8\$Yj�YjLN�8\���ND,4��CQ�*s� 0 �h[℄�N.d[sb� 0�u �!W/�,z*�	9�1�Kh[1i$tWX8℄�p+�VHNd�Q�/`�*�bI�X�rvXWNx�$��h[bI
B�soH� 3 $� 4}d�*�VHN=a/��h[ua 20 s +���D2�(�LNh[so�Æ�Q�/�X{��h[℄�0?�FL�JEp�0Na:�
Infrared (monthly)/Vol.35, No.1, Jan 2014 http://journal.sitp.ac.cn/hw



2 35 9�2 1 = 4 � 41

� 3 i\ 1 O^�

� 4 i\ 2 O^�
5 Fr�#7�)�Epgg8�-byTEpN$a88&q�=v)�2NW6�\H�*�eD'AE3Nd8Yl�O�v3%Z^�2��f0N:mze$_	2N���VHN=v)�EpNW6�\H�*�pt℄�4`PI�iv�.Wh$,�f\X�N�T�a+2abd%�MW6�\H�*�NJoSVH$℄�VH�,h$q.�8�%$���"~Gh[i���S�Q℄� �U�;mN,	:^I1i,`z`>bIv[�h$_e/$L{>1�`�%%8�8oN/0�

�\nr
[1] P9�
wI�w�s�Q	:�X#�-FqOf�x�| [J]. S{℄t,2002,11(2):113–118.

[2] nU!�lt�Q:�Q	:�X#x�O�ULT	KZm [J]. �OLB℄t,2005,7(1):45–49.

[3] Z|��,E�Er	���℄*��9X#5a*℄-iOZm %_0 [J]. S{℄t,2001,10(1):43–46.

[4] *�y�℄-	 qFDJbWixvwTC [M]�e��e�
HU?�U� 2006.

[5] �;	*�35S� X#�-5OZm [D]. '��3�HU� 2009.

[6] "��K�1/���~6	UG�X:��-5
GB4715-2005– y� A (�jKy�) <�O- [S]�e�"��1?�U� 2005.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.35, No.1, Jan 2014


