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W�«�Ë W�9 vK� «ÎdO�� «ÎdO�Q� WOK�«b�« W�O��« ��u' ÊS� p�c� ,�WOK�«� W�O�
vL�� U� »U?��√ �u� �d�u?�*«  U�uKF*« Ê√ l�Ë Æ�UNO�b?���� W?O�U��≈Ë
Ê√ ô≈ W??O??�«Ë d?O??� (Sick Building Syndrome) å�qOKF�« v?M�*« �d�U��ò ��
W�?O��« w?� WHK�?<«  U�uK*« �u�Ë v�≈ Èe?F� �d�UE�« ÁcN� d?��_« V�?��«
U?�Ë w?�U?�*« W?�U?M9 �U?�??� w� l�d?��« �u?D��« l�Ë Æ�w�U?�??LK� W??OK�«b�«
p�c?�Ë ,�¡UM��« �«u?�Ë VO�U�√ w� �b�b?�  U?OMI� Â«b?��?�« s� t?��U?9
ÊS� ,�WHK�<«  U�uKLK� ��UB� ÊuJ� b� w�?�«Ë W��b(« �eN�_« Â«b���«
UNM� d?��√  «eO?�d��Ë W�uM�?� X��9√ w�U�*« w?� wK�«b�« ¡«uN�«  U�uK�
5�% v�≈ w�«b�«Ë bzU��« ÁU&ô« ÊS� p�� v�≈ W�U{≈ Æ�o�� X�Ë Í√ w�
ÂUJ�≈ o�d� s� W?�U?D�« �ö?N?��« s?� qOKI?��«Ë w�U?�?LK� Í�«d?(« ¡«�_«
r�U?H� vK� b?�U?�� b� W�u?N?��« �«b?I� s� q?OKI�?�« Ë√ ¡«uN�« »d?�� c?�UM�
 «d?O�Q� s� p�� vK� V�d?�� U?�Ë w�U�?LK� W?OK�«b�« W?�O?��« ÀuK� WKJA?�
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W�u�d�«Ë ��«d?(« W?���Ë  u?B�«Ë ¡u?C�U?� W?HK�?<« W?O�?O?��« q�«u?F�U� U?N?O?� rJ�?��«
q�«uF�U� d�Q�� ô W��UM� W�O� �U��≈ v�≈ UNFO?L� ·bN�Ë Æ�WHK��� WOMI� qzU�Ë Â«b���U�
Æ�d��Ë WOK�UH� W�uKD*«  U�UAM�«Ë nzU�u�« W��Q� q�√ s� W?O��U)« WO�UM*«  U�KI��«Ë
5���ö�« W�u�d�«Ë ��«d?(« W��� d�u� w��« pK?�� W��UM*« W?OK�«b�« W�O?��« n�dF� sJ1Ë
s� W�uKD*« W?H?O?�u�« ¡«�_ 5��ö�«  u?B�«Ë �¡U?{ù« Èu?�?�?�Ë ,�Í�«d?(« ÕU?O��ö�
W��ö�«  «�UG�« �u�Ë sL?C� Íc�« ¡«uN�« ��u� s� �u�I*« Èu�?�*« v�≈ W�U{≈ ,�vM�*«
W�B�U� dC� Íc�« b(« ÊË�  U�uK*« eO�d� vK� ¡UI�ù«Ë ,�V�UM*« eO�d��« bM� fHM�K�
W?�«�b�« Ê√ ô≈ d�c�« W?H�ü« WO?�?O��« q�«u?F�« lOL?� W?OL�√ l�Ë Æ�ÕU?O��ô« Âb� V�?��Ë
W?�B� �d?�U?�� W?�ö� Ë� t?�uJ� wK�«b�« ¡«uN?�« ��u� �u?{u� vK?� dB?�I?�?� WO�U?(«
q�1 t�√ UL� Æ�å�qOKF�« vM�*« �d�U��ò �� oKF�� UL?O� w�Ozd�« q�UF�« q�1Ë ÊU��ù« W�«�Ë
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b�d�?��«Ë W��b?��« w�bMN� W�?O� q�� s� W�u�?I*« wK�«b�« ¡«uN�« ��u� n�d?F� - bI�
w�b��?�* W�«d�« Ë W�B�« t�ö� s?� oI��� qJA� ©ASHRAE® WOJ�d�_« nOOJ��«Ë
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�Ëb'U� `{u?� u� UL� ,�W?�B�« W�UL?� ·bN� ©EPA® WOJ�d?�_« WO?�O��« W�U?L(« W?�O�
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`O{u� X�b?N��« �≤¤�u{u*« «c� w� W��b(«  U?�«�b�« iF� Ê√ b$ p�c� Æ�q�UA*«
wK�«b�« ¡«uN�« ��u?�� WIKF�*« lO{«u*« rN?� rN� vM��� v�� 5OMN*« p��ËÔ√ 5� W?�öF�«
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WIKF�*« W?O�B�«  U�UJF�ô« `O?{u� Èd�√  U�«�� X�bN�?�« UL� Æ��d�A?� w�UL�
UN?�«dO�Q�Ë W?HK�<«  U�uK*U� n�d?F��« qL?� wKOB?H� qJA� �≥¤wK�«b�« ¡«u?N�« ��u��
s� W?O?�K��« U?N�«d?O�Q�Ë  U�uK?*« pK� 5� W?�ö?F�« �U?��≈ p�c?�Ë W?�?B�« vK� W?O?�K��«
ÀU��_«Ë  U?H�R*« s� d?O�J�« ÊS� t?�u��« «c� l?�Ë Æ� UOzU�u�«Ë  U?O=L^��« r?K� �ö�
wN� �∂ ,µ ,¥¤W?O�bMN�« dEM�« W?N?�Ë s� wK�«b�« ¡«uN�« ��u?� �u?{u� v�≈ X�dD� b?�
vM�*«  U?�«d?� 5� U?N?F��u?�Ë U?N�U?F?��« �d�Ë vM�*« q�«� ¡«u?N�«  U�uK?� �uK�� r�?N�
WO?FO�D�« W�u?N��« qLA� w��«Ë W?HK�<« wK�«b�« ¡«uN�« ��u?�� rJ���« qzU�ËË W?HK�<«
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¡«u?N�« ��u?� q�U?A* W?�?�U?B*« nO�UJ�?�«Ë W��U?B?��ô« W?O?�UM?�« vK� v�Ë_« W?��b�U�
iF�  e?��Ë Æ�tO?�b?��?�* Ì÷d?� qJA� vM�*« ¡«�√ s� b?�Q��« v�≈ W?�U?{ùU� wK�«b�«
5L?�?N*« n�dF� X?�bN?�?�«Ë W��«�ù« dEM�« W?N�Ë s?� �u{u*« W?A?�UM� vK�  U?H�R*«
w� oÒL?F?��« ÊË� �u?{u?LK� W?HK�?<« V�«u?'U� vM�?LK?� WO?KO?G?A�?�«Ë W��«�ù« w�«uM�U�
U?N�Ëb� �U?� wK�«b�« ¡«u?N�« ÀuK� q�UA?� W?'UF?� s� «uMJL?�� v�� W?OMI?��« w�«uM�«

Æ��∑¤bN'«Ë �U*« s� dO�J�« UNK� nKJ� W�F9 q�UA� v�≈ U��uD� q��Ë
q�U?A*« �u?O??A� t?�?�ö?�Ë wK�«b�« ¡«u??N�« ÀuK� ��uD� Èb?� s� �«R??��« vI?��Ë
W?O??�?O?�?�« q�«u?F�U� Ê�u??� U?� «�≈ (SBS) å�qOKF?�« vM�*« �d�U��ò �� W??�?�U??B*« W?O?�??B�«
d��_« d��F� (EPA) WOJ�d�_« W�O��« W�UL� W�ON� UÎI�Ë wK�«b�« ¡«uN�« ÀuK� Ê≈ Æ�Èd�_«
Æ��≥¤WO�U?� WO?�9 d�U?�� v�≈ Í�R� t�√ vK� t?HOMB� -Ë ,�ÊU?��ù« W�?9 vK� ��uD�
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÷d?F?�� w��« �b*«Ë U�e?O?�d� �«b?I� p?�c�Ë U?N?BzU?B?�Ë  U�uK*« pK� vK� ·Òd?F?��«
s� b�ôË Æ�U?NO?� wK�«b�« ¡«u?N�« ��u?� vK� rJ(« q�?�  U�uK*« pK�� U?N�ö� ÊU?��ù«
s� s�U?�?�� U?N� d�Q?��« ÊS?� W?OK�«�  U�uK� �u?�Ë W�U?� w� v�?� t�√ �U?�?�?�ô« w� c?�_«
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W?O]{d?� ÷«d�√ �u?N�Ë ÕU?O��« Âb� s� t?OM�U?� rEF� �U?�UF?� w� V��?�� YO?�� vM�*«
Æ�U?N�«d�R* �U�?�_« WO?�U?�� vK� b?L�?F�Ë U?N�?FO?�D� ��b?�� d?O�Ë W?�ËUH?�� rN?OK�
d??�?�??F� ôË t���U?G??� s� X�u�« i?F� b?F� �Ëe?� YO?� vM?�*U� ÷«d?�_« Ác?� j��d�Ë
r� «�≈ vM?�*U� WKJA??� �u??�Ë vK� ö??O?�� vM�*« v�≈ h�??A�« U??N� w?�Q� w��« ÷«d??�_«
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Ác� s� hK��K� W?O�UJ�« W�uN��« »U?O� w�Ë tK�«� WHK�?<« WDA�_«Ë  UOKLFK� W�?O��
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�«b?B�U� �uF?A�« q�?� b?�«Ë Ê¬ w� Î��U� Àb?% w��« W?HK�?<« ÷«d�_« s� W?�u?L�?�
,�bK'« ·U?H?� ,�t?OH�_« »u?O?'« ÊU?I?�?�« ,�fHM��« W�u?F?9 ,��U��ù« ,�©�√d�U� qI�®
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vK� W?OÓ{d?� ÷«d�√ �u?N� w� WK�L?�*«Ë �d�UE�« Ác� �u?O� vK� b?�U�� w��« q�«u?F�«
q�«u� ÷«d�_« Ác� q�� �uOA� W��?�*« q�«uF�« s�Ë Æ�w�U�*« s� �uM�« «c� w�b����
UL?� UN?BO?�K� sJ1 WOzU?OL?O� q�«u?�Ë ,�WO?�u�uO� q�«u?� ,�WO?FO?�� q�«u� ,�W?OB?��
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Ác� ÀUF?��« dL�?�� bI� p�� l�Ë ,�X�u?�« �Ëd� l� �U�?��ô« w� √b��Ë UÎ��b?� WM�;«
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p�c�Ë �u?IA�« b� w� W�b?���*« �«u*«Ë ��«uF�« ,� U?O{�_« ◊U��Ë �«u� ,��U?���«
ÊuJ� b� ¡UM��« �«u?� ÊS� W�uC?F�«  U��d*« v�≈ W?�U{ùU�Ë Æ��d�J� t?�b��?�*«  UHEM*«
 UMzUJ�« uLM� W��ö�« ·ËdE�« TON� b� UN�√ UL� W?FA*«  «�UG�«Ë ·UO�ú� WLN� ��UB�
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sL� Æ�WO?��U)«Ë WOK�«b�« U���U?B� �bF�� «ÎdE� wK�«b�« ¡«u?N�« w� b�u� w��« �d�UD�*«
,��«�Ë_«  U�?�M� ,�ÀU�_« w� W�b�?��*« WFMB*« WO?�A)« Õ«u�_« ÀÒuK*« «c� ��U?B�
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w� b�UN�b�U?��uHK� WO?�U�  «eO�d?� b9� - bI?� ��UB*« pK� �bF?�� W�O?��Ë Æ�l�UB*«Ë
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±µ∂∞ v�≈ q9ËË Êu?OK��« w� ¡e?� ∂∞ − ¥∞ 5� U?� W?O?�?�J*« w�U?�*« w� Áe?O?�d� ÕË«d�
�d�U��ò » W�ö� b�UN�b?�U��uHK� Ê√ X�� b�Ë Æ��¥¤W��U���« e?�«d*« w� ÊuOK��« w� ¡e�
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Æ�¡«uN�« w� b�UN�b�U��uH�« eO�d��
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s� ,�UÎOzUOLO?� q�U�Ë ÊuK�«Ë W�z«d�« .b� t�Q� eOL�� Íc�« ,�ÊË�«d�« �U� d�?�F�Ë Æ�WFA�
s� "UM�«Ë ≤≤∂ −Âu��«d�« d�J?� o�d� s� ÊuJ�� Íc�« wK�«b�« �UF�ù« ��U?B� r�√
¡UM��« �«u?�Ë ÁU?O?*« w�Ë W?O?�U?�_« Á��U?B?� w� t�uJ� bM?F?� [�≤≥∏ − Âu?O�«�u?O�« ��U?�
Æ�wzU*« U�«u���Ë U?N�FO��Ë ��U*« W�U�?� vK� bL�F� �bF0 U�d�� qG?KG��« w� √b�� W�d��«Ë
Radon® l�«u� W?F��√ v�≈ qK�?�� Ê√ bF� Ë√ Ád?�J� q�?� wK�«b�« ¡«u?N�« ÊË�«d�« q�b�Ë
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Êö?�1 U?L?NKF?�� U?� u�Ë ,�ozU?�� �ö?� U?H�√  U?LO?�?� �ö�≈ o�d� s� W?O?�U?F?�ù«
w�?HM��« Èd?:« v�≈ ÊË�«dK?� WF?�U�?�« �«u*« �u?�� bMF?� Æ�ÊU?��ù« W?�?9 vK� Î��uD�
¡«e?�√ vK� d�R� «Îb?� �d?OB?� �d?�?� �ö?� �dO?�?� W?�U� U?NM� Z�M� ·u?� U?NKK%Ë Wzd�«Ë
Æ��¥¤ÊU�d� v�≈ �u?D�� b� Íc�« W�?��_« nK� �UL?��« ��U�� w�U?��U�Ë Wzd�« s� �dO?G9
s� Èd?�√ ¡«e�√ v�≈ Âb�« �ö?� s� �u?�F�« U?NMJ1 l�«u?��« Ác� ÊS?� p�� v�≈ W�U?{ùU�
5� W?�ö?F�« d?�?�?F�Ë Æ�a*« ÊU�d?� v?�≈ Í�R� b?� wK�«� ÷d?� À«b?�≈Ë a*U?� r�?'«
�U��_« s� W?OM�*« ��UM*« ÊUJ�Ë ÂuO�«�uO�« r�UM� �UL?� w� ÊU�d��« ÷d�Ë ÊË�«d�«
W?�d'« W?OLJ� ÊË�«d�« v�≈ ÊU?��ù« ÷dF� �«b?I� �U?I�Ë Æ��¥¤WI?�u�Ë W?�{«Ë W?�ö�
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q�b� YO� ��b?F�*« t�U�«b�?��ô «ÎdE� wK�«b�« ÀuK��« ��UB?� r�√ s� �u��O?��_«
VODA��« �«u� s� d?O�J�« W�UM9 w� p�c�Ë o�d�K� W?�ËUI*« �«u*«Ë ��«uF�« lOMB� w�
r�?(« dG?9 w� WK�L?�*« WO?FO?�D�« tBzU?B� v�≈ W?�U{ùU� «c� Æ�w�U?�*« w� W�b?��?�*«
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Sick Building Syndrome: Causes and Remedies

MOHAMMAD S. AL-HOMOUD  and  ISMAIL M. BUDAIWI
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Dhahran, Saudi Arabia

ABSTRACT. The quality of indoor environment has a significant im-
pact on people's health, comfort and productivity. A commonly en-
countered problem in buildings is the phenomena of �Sick Building
Syndrome� (SBS). Information about the causes of this phenomenon
is not fully recognized. However, the presence of indoor air pollutants
at elevated levels is believed to be the major cause of this problem.
This is mainly due to the intensive use of newly developed building
materials and equipment, most of which act as a major source of in-
door pollutants. Additionally, energy conservation activities such as
increasing air tightness levels in buildings and/or introducing less out-
door ventilation air have also contributed to the problem. The objec-
tive of this paper is to explain the causes of the SBS and the main
sources of indoor air pollutants. Means to diagnose and control the as-
sociated problems are also presented in addition to reviewing the rele-
vance of this phenomenon to buildings in Saudi Arabia.
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