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ABSTRACT The quality of indoor environment has a significant impact on people s health,

comfort and productivity. A commonly encountered 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 indoor
pollutants. Additionally, energy conservation activities such as increasing air tightness levels
in buildings and/or introducing less outdoor ventilation air have also contributed to the
problem. The objective 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 associated problems are also
presented in addition to reviewing the relevance of this phenomenon to buildings in Saudi
Arabia.



% %
(Sick Building
Syndrome)

(ASHRAE)
%
(1]
() (EPA)



(1] ()

(2]

(3]

[6,5,4]

-[7]

(SBS) "
(EPA)
-3
%
. [8]



(Sick Buildings)

(Sick Building Syndrome)

[7]:

%

:[9,8]

10,9]



(damp
[9]

(%

)

%
% buildings)

(VOCs)



(8]

(HCHO) - -

( UFFI)

[3]

- [4]

[4]

(Rn - 222) R

(Radon Daughters, RnD)

- [4]



[4]

- [4]

- [4]

(CO2)



%

%

[4]

[7]
1 2 3 4
.fédm Bty 44 _‘.5‘1}4 _‘;""1!}4
F
40 l
36 /
3z /}
28 |
Z24
20
Ji /
16 4§ ;-F
14 ¥ i
1213 A——F ’
b P H
10 ] "r" i
8 vy
6 /
4
2
00102030 0102030 0102030 0102030

I L 31,0 iy
S GaM Mige e )33 e M sl ——

(1]

(CO)

(NOx)

[3]

()

%

- %



[4] )

(S02)

4]

1 6]
. 6]



%

" Tracer gas decay method "



1

]



. (Backing Out Method)

8] | %

%

[1]

()



(1]

[12]

[11]

%

% .
%




113]

(NO)
SO2)

(03)

(NOy)

. %
%

/ /
/ / /
[ ]
( )
(CO2) (CO) (Pb) (TSP)
(03) (NH3) (HCHO) (NOZ)
- (
(HCHO )
(CO) (COy)
(NO) (Pb) (TSP)
(SO;) (NH3)






(VOCs)

(EPA)

[1] American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.,
ASHRAE Standard 62 — 1989 — Ventilation for Acceptable Indoor Air Quality, Atlanta,
GA., USA, (1989).

[2] Hays, Steve M., Ronald V. Gobbell and Nicholas R. Ganick, Indoor Air Quality-
Solutions and Strategies. McGraw - Hill, Inc. , (1995) .

[3] Brooks, Bradford O. and William F. Davis, Understanding Indoor Air Quality. CRC
Press, Inc., (1992) .

[4] Wadden, Richard A. and Peter A. Scheff, Indoor Air Pollution - Characterization,
Prediction and Control. John Wiley & Sons, Inc. , (1983).

[5] Meckler, Milton, Indoor Air Quality Design GuideBook. The Fairmont Press, Inc. ,
(1991).




[6] Awbi, H.B., Ventilation of Buildings. First edition, E & FN SPON, (1991).

[7] Hansen, Shirley J., Managing Indoor Air Quality. The Fairmont Press, Inc., (1991).

[8] Namiesnik, Jacek, et. al., Indoor Air Quality (IAQ), Pollutants, Their Sources and
Concentration Levels, Building and Environment, VVol. 27, No. 3: 339-356, (1992).

[9] Sundell, Jan, What We Know, and What We Don't Know About Sick Building Syndrome,
ASHRAE Journal. Vol. 38. No. 6: 51-57, (1996).

[10]Yeung, Y. N. Au, et. al., Sick Building Syndrome- A Case Study, Building and
Environment, Vol. 26, No. 4: 319-330, (1991).

[11] Al-Qhahtani, Ali Said, Subjective Assessment of Indoor Air Quality in Office Buildings,
Master Thesis, King Fahd University of Petroleum & Minerals, Dhahran, (1993).

[12] Al-Zaharna, Ehab Talal, Objective and Subjective Assessment of Indoor Air Quality In
KFUPM Buildings, Master Thesis, King Fahd University of Petroleum & Minerals,
Dhahran, (1996).

[13]

. | [14)
[25]

[16]



