UFTUYNIH

nINAUATHANNRRIAREN NTENTaInEnAans aTulatiuasReuanden,
"scidAINgsnAuandan A miunisldusslenflntseninfisainisenu

RRRAUNTTH,” 2543. hitp//www.environnet.in.th. October 15, 2005.

NeATEYESlingn naunineansasl neznsgaaMnesn. “unawsgndanluyssnalng

-l [ ! ) " : Py PO
LLN'LWlLL@%%@H@LLV@QLLT’H@Q‘Lﬂﬂ. L'ﬂnﬂ'\?LNﬂLLWjLﬂTﬁSﬁjEQ)!Iﬂ 1, NHWATIN 2,
2543.

ﬂmznﬁ‘s‘ums‘mmﬁ‘gﬁu?:umﬂ?mnammﬂ'w. "mmgmn’m:uwmmﬁ Lﬁ’ﬂﬂmﬂ'\w

ananieluatansheaniuls.” aunANdAgnIsNanILl AN
2 t
Tunwszususguldag. AURATIN 1, ngunnumiuag, 2545,

Ay Youenfesd. “nslEn1sIELEaINIARINSIINT IR IRDALETNADNINTBIBNA

neluenAng.” aieassd a1atsaing. saunaNantUinsealunssusneU g,
NPUNNNUIAT, 2547,

ransaluminands ansantaunssnaesns. dywinnuna. wnansagdunuiisnis
dnlaanpdmanlnenssueans aucaonaunssuaany
AVGINTIMMTANENEE FUT 13 - 14 AaAN 2523 tu Audansting

RINTINMAINENAL. npamnamuAg: TesRuwgluAnalsandy, 2524,

\ o i 4

lasnw desqassas uasanz. "mMadszfivaraudmssseaunialuusznauenaians lunui
2

TUTULIAGHUINTIBATLAITAY."  21891UNN9ARE. A UNINUATIENITHNNTIAE

WASTER, 2544

©

599 FHATLNNT. “N19M9PR WATNNIATIR " AuATIT 1. nqamwannuas: Aninfinsiusa

RIRINIAINMANENRE, 2541,

e igeeu Aulaulndsa. Hawedsflivend U9 12 eifui 1. 2540

WHN 11— 18.

192



193

waa7d fowiesd. enaiansloaded. npamnamuas: dAninfinwaminende

\NHATANRART, 2545,

WRoy AT dunased, “uuananaldaunlaseessinunolungainnamiuag.”
INURNUSHVNTUT A NATNADATALNTINARRT ATLLADNLIRENIINARRAT

RNSINTUHMNINENGE, 2529

153ne] FAUNY uarAny. “wanuNtuaiuFeRnalfiianziiten " 12aninenAans

Uszeynel. 9 3. a1iufi 2, 2547.

3,
AMINUANENTINNTT WILUIEWAIIUBUUITIR . WAILAENIAAaN N1 ITaINAIRY

UsznAlne, AURATIR 2. ngunnaumiuas: ATHRINTRIWN, 2543,

L] - d‘ = “ A’ B dl - o 3 =) - o [ ar ar d"

Aninatlsunngnedud. “anuillessunofiundsuiiondes Fa3 wazANTURNINTIR”,
natlasiupumnsaaInig sydl 2, nsenieanenaans wamnvalulatl 2546,
i1 63 — 80.

AineuatAuviand. “anrunisaiulouisuszuualdundanuaedine 1 2547- 2548,

2547. hitp//service.nsQ.go.th/nso/data?3/data23 12.htmi. (August 12, 2005).

4 voa o 3 a o 3o
antin AuANFINA. Msesnuiudiynanlasraunnngidtaas. AuWAT 1.
NEUMWHMINAT: FANssNAnuMILTsWAlNe Tunszususngudn, 2542,

AUR FuNnIana9d, At launslsenisannnisRnmanntinanssuieanng.”
Angniinusurniodia nradganinanssuAIaes AnszanNIRLNIIHANARST

ARBINTRINNNINENAE, 2521.

Aninaalsunopiedul. ‘naeeia@sieddlidien . metlasfudungsainied sydv 2,

nsenIINenAans uazinalulatl, 2546: wtin 3 - 24.

Andersen, Claus E. "Radon-222 Exhalation from Danish Building Materials: H + H

Industri A/S Results ™ Ris@ National Laboratory. 1999.




194

Arvela, H. and Wingvist, K. "A Model fro Indoor Radon Variations.” Environment
International. 15, 1989: pp. 239 - 246.
Bale, W.F. and Shapiro, J.V. “Radiation dosage to Lung from Radon and Its Daughter

Products.” In Proceedings of the First International Conference on the

Peaceful Uses of Atomic Energy. V. 13. New York: United Nations, 1956:
pp. 233 - 236.

Bodansky, D. “Overview of the indoor radon problem”. Indogor Radon and its Hazards.
Seattle: University of Washington Press, 1987, pp. 1 - 16.

Bossew, P., The Radon Emanation Power of Building Matenals, Soil and Rogk. Applied
Radiation and Isotopes, 59, 2003: pp. 389 - 392,

Bovornkitti, S. Pulmonary Tumours and Eciopic Hormone Production. A15A591%.
aUUR 22. 2513: w1 894 — 895.

Chauhan, R.P. and Chakarvarti, S.K. “Radon diffusion through soil and fly ash : effect of
compaction.” Radiation Meagurement. 35, 2002, pp. 143 - 146,

Chen, Qingyan, and Srebric, Jelena, “How to Verify, Validate and Report Indoor

Environment Modeling CFD Analysis.” \ana1s1senannisausy, 2001.

Cothern, C.R. and Smith J.E., Jr., Environmental Radon. Vol. 35, New York:
Plenum Press, 1987: pp. 1~ 184,

Cozmuta, |.. van der Graaf, E.R., and Meijer R.J. de. "Radon exhalation of building
materials: effect of surtace covering.”

nttp://Awww . kvi nl/~annrep/ar1997/noded Lhimi. (August 11, 2005).

Davis, S.N. and DeWiest, R.J.M. Hydrogeology. New York: John Wiley & Sons, 1966.



195

Duval, J. “Indoor Radon Prediction Using Gamma Ray Spectrometric Data.” EOS,

Transactions of Am Geophysic Union. V.70, 1988: p. 496.

Environmental Health Center (EHC). “Frequently Asked questions About Radon”.
http://www.nsc.org/EHC/indoor/rad fags.htm. (September 10, 2005).

Environmental & Occupational Heaith (EOH), University of Minnesota.

“Environmental Hazard”. www1.umn.edy/.../radon/ radonforskeptics.html.
(September 10, 2005).

EPA 1992, “National Emission Standards for Hazardous Air Pollutants: National
Emission Standards for Radon Emissions from Phosphogypsum Stacks.”

Federal Reqister. Final Rule (40CFR61). 57(107):23305, 1992.

European Commission Radiation Protection, “Radiclogical Protection Principles
Concerning the Natural Radioactivity of Building Materials.” Official Journal of
the Eurgpean Communities. No. L112, Luxembourg, 1999.

European Concerted Action. “Radon in Indoor Air.” Indoor Air Quality and Its Impact on
Man. Luxembourg: Office for Official Publications of the European

Communities, 1988.

Folkerts, K.H.: Keller, G.; and Muth, K. Experimental investigati n diffusion

exhalation_of “*’Rn_and “*°Rn from building m ials. Radiation Protection
Dosimetry, 1884; 7: pp. 41-44,

Gammadata Matteknik. User's Guide ATMQS 12 DPX, Version 4.1. Sweden, 1994,

Graton, L.C. and Fraser, H.J. “ Systematic packing of spheres with icular relation

porosity, and permeability and experimental study of the porosity an
permeability of elastic sediments.” J. Geology. 43, 1935: p. 785.



196

Health Information Divisions, Bureau of Health Policy and Planning. “Cancer Ceaths and
Cancer Mortality Rates (per 100,000) in Thailand Categorized by Gender
1995 — 1997.” (2000). Available from the URL :

http://www.moph.go.th/ops/bhpp/Ne, htm , September 3, 2005.

Health Physics Society (HPS). lonizing Radiation-Saf tandar [ the General
Public: Position Statement of the Health Physics Society, 2001.

Hoover, H.L. and Hoover L. H. “Agricola.” De Re Metallica. New York:
Dover Publications, 1950.

ICRP. “Recommendations of the International Commission Radiological Protection.”
ICRP Publication 26. International Commission on Radiation Protection.
England: Pergamon Press, 1994,

. “Lung Cancer Risk from indoor Exposure to Radon Daughters.”
ICRP Publication 50, international Commission on Radiation Protection.
England: Pergamon Press, 1994.

. “1990 Recommendations of the International Commission on Radiological
Commission.” |CRP Publication 60, International Commission on Radiation
Protection. England: Pergamon Press, 1994: pp. 1 - 3.

. “Protection Against Radon at Home and at Work.” ICRP Publication 65.
International Commission on Radiation Protection. England:

Pergamon Press, 1994,

International Atomic Energy Agency (IAEA). "Extent of Environmental Contamination by
Naturally Occurring Radioactive Material (NORM) and Technological Options
for Mitigation.” Technical reports series N. 419. IAEA: Vienna, 2003:

pp. 87 —107.



197

Karmadoost, N.A.; Durrani, S.A. and Fremlin, J.H. An Investigation of Radon Exhalation
from_Fl h Prod in the ustion I, Nucl. Tracks Radiation

Measurements. 15, 1988: pp. 674 — 650.

Qverview of CFD for Analyzing Indoor Climate. Japan: Soc. Heating, Air-
conditioning & Sanitary Engineers. 71(6), 1997: pp. 533 — 542.

Korcak, R.F. Agricuiturat Uses of Phospho um an h ustrial

products. United States Department of Agriculture (USDA), 2002.

Kovler, K.; Haquin, G.; Manasherov, V.; Ne'eman, E.; and Lavi, N.
“Natural Radionuclides in Building Materials Available in israel.” Building and
Environment. 37, 2002: pp. 531 — 537.

Kovler, K.; Perevalov, A,; Steiner, V. and Metzger, A. "Radon Exhalation of Cementitious
Materials made with Coal Fly Ash : Part 1 and Part 2.” Journal of Environmental
Radioactivity. 82, 2005: pp. 321 - 350.

Kumar, R.; Mahur, A.K.; Sengupta, D. and Prasad R., Radon aclivity and exhalation rates
measurements in fly ash from a thermal power plant. Radiation Measurements,
2005; pp. 1-3.

Landman, AA. In As f Solid-Sta hemi Fly Ash an ltramarine Pigments.

University of Pretoria etd, 2003.

Lao Q., Kenneth. Controlling Indoor Radon: Measurement, Mitigation and Prevention.
New York: Van Nostrand Reinhold, 1990: p. 59.

Lederer, C.M. and Shirley, V.S. Table of Isotopes. 7" Ed. New York: John Wiley & Sons,

inc., 1978.



198

Man, C.K. and Yeung, H.S. “Modelling and Measuring the Indoor Radon Concentrations

in High Rise Buildings in Hong Kong.” Applied Radiation and I1sotope. 50, 1999:
pp. 1131 - 1135,

_“The effects of using pulverized fuel ash as a partial substitute for

cement in concrete.” Science of the Total Environment. 196(2)(1997):
pp. 171 - 176.

Maraziotis, E.A. “Gamma Activity of the Fly Ash from a Greek Power Piant and Properties

of Fly Ash in Cement.” Health Phys. 49, 1985: pp. 302 - 307.

Mazzilli, B. and Saueia, C. “Radiological Implications of Using Phosphogypsum as a

Building Material in Brazil.” Radiation Protection Dosimetry, Vol. 86, 1999:
pp. 63 — 67.

Mustonen, R.; Pennance, M.; Annanma Ki, M_; and Okasnen, E. “Enhanced Radioactivity
of Building Materials.” Einal report of the contract No. 96-ET-Q03 for th
European Commission. Radiation and Nuclear Safety Authority-STUK.
Finland, 1997. Radiation Protection 96: Luxembourg, 1999.

Nakachi, K. et al., “Risk Factors for Lung Cancers Among Northern Thai Women:
Epidemiotogical, Nutritional, Serological, and Bacteriological Surveys of

Residents in High- and Low-Incidence areas.” Jpn. J. Cancer Res. 90(1999).

Nazaroff, WW. and Nero, A.V. Radon and Decay Products in Indoor Air. New York:
Wiley, 1988,

Nagada, Niren L. Radon. Prevalence Measurements, Health Risks and Control. ASTM

Publication, 1994: pp. 1 - 10,



199

NCRP. “lonizing Radiation Exposure of the Population of the United States.”
NCRP Report No. 93. National Council on Radiation Protection and

Measurements. Maryland: Bethesda, 1987.

. “Measurement of Radon and Radon Daughters in Air.”

NCRP Report No. 97. National Council on Radiation Protection and

Measurements. Maryland: Bethesda, 1988.

. “Exposure of the Population in the United States and Canada from Natural

Background Radiation.” NCRP Report No. 94. National Council on Radiation

Protection and Measurements, Maryland: Bethesda, 1994,

NRC 1999. “Health Effects of Exposure 1o Radon.” Nation Research Council Report
BEIR 6. Washington, DC: Nation Academy Press, 1999,

Olgyay, Victor. D

New Jersey: Princeton University Press, 1963.

Otton, James K.; Gundersen, Linda C.8.; and Schumann Randall, R.

“The Geology of Radon”. http:/energy.cr.usgs.gov/radon/georadon.htmi.
(August 7, 2005).

Pensko, J.; et al., “Emanating Power of Rn-222 Measured in Building Materials.” Natural
Radiation Environment Il. National Technical Information Service. Springfield,
1972.

Petropoulos, N.P_; Anagnostakis, M.J.; and Simopoulos, S.E., "Building Materials Radon
Exhalation Rate: ERRICA Intercomparison Exercise Results.” Science of the
Total Environment. 272, 2001; pp. 1 - 3.



200

Rogers, Vern C. and Nielson, Kirk K. “Technical Basis for a Candidate Building Materials

Radium Standard.” EPA Project Summary, 1996.

Samuelsson, C. and Petterson, H. “Exhalation of #’Rn from porous matenals.”

Radiation Protection Dosimetry. Vol. 7, No. 1 -4, 1984: pp. 95 - 100.

Sextro ., Richard. "Radon and the Natural Environment.” RADQN Prevailence,
Measurements, Health Risks and Control. Philadelphia; PA, 1994.

Simarak S., Jong U.W. de, Breslow, N.; Dahl, C.J.; Ruckphaopunt, K.; Scheelings P.; et al.,
“Cancer of the Oral Cavity, Pharynx/larynx and Lung in North Thailand: case
Control Study and Analysis of Cigar Smoke.” Br. J. Cancer. 36 (1977) |
pp. 130 - 140.

Siotis, 1. and Wrixon, A.D. "Radiological Consequences of the Use of Fly Ash in Building
Materials in Greece.” Radiation_Protection Dosimetry. 7(1-4), 1984 pp. 41 — 44. -

Stoop, P.; Glastra, P.; Hiemstra, Y.; De Vries, L., and Lembrechts, J. “Results of the
Second Dutch National Survey on Radon in Dwellings.”

RIVM Report No. 610058006, 1998: p. 45.

Stoulos, S.; Manolopoulou, M.; and Papastefanou C. "Assessment of Natural Radiation
Exposure and Radon Exhalation from Building Matenials in Greece.”

Journal of Environmental Radioactivity. 69, 2003: pp. 225 - 240.

Stranden, E. "Assessment of the Radiologica! Impact by Using Fly Ash in Cement.”

Heaith Physics. 45(2), 1983: pp. 145 - 152.



201

Stranden, E.; Kolstad, A.K.; and Lind, B. “The influence of Moisture and Temperature on
Radon Exhalation.” Radiation Protection Dosimetry. Vol. 7, No. 1 -4, 1984:
pp. 55 - 58.

Tirapas, C. “Daylighting of the Bangkok Townhouse: Fagade Design and Spatial

Improvement Guidelines.” Indiana: Ball State University, 2004.

Ulbak, K.; Jonassen, N.; and Baekmark, K. "Radon Exhalation from Sampies of Concrete

with Different Porosities and Fly Ash Additives.” Radiatign Protection Dosimetry.
7 (1~4) 1984: pp. 45 ~ 48.

United States Environmental Protection Agency (US EPA).
“Indoor Air - Radon (Rn)."

http://www.epa.gov/radiation/radionuclides/radon.htm. (July 24, 2005).

UNSCEAR. United Nations Scientific Committee on the Effects of Atomics Radiation.
Sources and Biological Effects. : New York, 1982,

. United Nations Scientific Committee on the Effects of Atomics Radiation.

Sources and Effects of lonizing Radiation. : New York, 2000.

U.S. Department of Energy (DOE). Final Record of Decision tor Remedial Actions at
Operable Unit 5. 7478U-067-501. 4, 1996.

U.S. Department of the Interior. "Radioactive Elements in Coal and Fly Ash: Abundance,
Forms, and Environmental Significance.” U.S. Geglogical Survey Fact Sheet
FS-163-97, 1997.



202

Vatanasapt, V.; et al., “Cancer incidence in Thailand, 1988 — 1991.” Cancer Epidemiol.,

Biomarkers Prev. 4 (1995): pp. 475 — 483.

Rogers, Vern C. and Nielson, Kirk K. “Technical Basis for a Candidate Building Materials

Radium Standard.” EPA Project Summary, 1996.

Yamanishi, H.; Obayashi, H.; Tsuji, N.; and Nakayoshi, H. “Effect of Humidity on Radon

Exhalation Rate from Concrete.” Radon and Thoron in the human_environment.

World Scientific Publishing, 1988.

Zhou, W.; lida, T.; Moriizumi, J.; Aoyagi, T.; and Takahashi, |. “Simulation of the
Concentrations and Distributions of lindoor Radon and Thoron.” Radiation
Protection Dosimetry. Vol. 93, No.4, 2001: pp. 357 — 368.

Zhu, S.; et al. “Study on inhalation region by means of CFD analysis and experiment.”

Building and Environment, 40(2005):
pp. 1329 — 1336.



	ชื่อเรื่อง
	หน้าอนุมัติวิทยานิพนธ์
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบาญ
	สารบาญตาราง
	สารบาญภาพประกอบ
	บทที่ 1
	บทที่ 2
	บทที่ 3
	บทที่ 4 หน้า 98-126
	บทที่ 4 หน้า 127-150
	บทที่ 5
	ภาคผนวก
	ผนวก ก
	ผนวก ข
	ผนวก ค
	ผนวก ง
	บรรณานุกรม

