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RESUMEN

Ug"xgtkÝec"nc"ghgevkxkfcf"fg"wp"fkug‚q"gzrgtkogpvcn"rctc"fgvgevct"{"ewcpvkÝect"nqu"ghgevqu"vwtdwngpvqu"gzrg-
tkogpvcfqu"rqt"wp"jc¦"fg"nƒugt"fg"Jg/Pg"cn"rcuct"rqt"wp"v¿pgn"fg"xkgpvq0"Gn"jc¦"ug"fkhwpfk„"c"vtcxfiu"fg"wpc"
ugtkg"fg"eqorqpgpvgu"„rvkequ"cfgoƒu"fgn"v¿pgn"fg"xkgpvq"fkug‚cfq"{"hcdtkecfq"gp"gn"ncdqtcvqtkq"gp"eqpfk-
ekqpgu"eqpvtqncfcu0"Nc"eqpuvtweek„p"fgn"v¿pgn"qdgfgek„"c"wpc"eqpÝiwtcek„p"rtggzkuvgpvg."ew{c"crvkvwf"rctc"
fgvgevct"nqu"ghgevqu"vwtdwngpvqu"fg"qvtqu"oqfgnqu"ug"jcd‡c"eqortqdcfq"rtgxkcogpvg0"Gn"fkug‚q"gzrgtkogpvcn"
hwg"gzkvquq."{c"swg"rwfq"fgvgevct"{"ogfkt"ncu"eqpfkekqpgu"cvoquhfitkecu"cn"kpvgtkqt"fgn"gpvqtpq"vwtdwngpvq"{"
ewcpvkÝect"eqp"rtgekuk„p"ncu"ectcevgt‡uvkecu"fgn"jc¦"fg"nƒugt0"Ogfkcpvg"gn"wuq"fg"kpuvtwogpvqu"fg"ogfkek„p"fg"
cnvc"rtgekuk„p."ug"rwfq"ogfkt"fg"hqtoc"gzkvquc"nc"hwpek„p"fg"nc"guvtwevwtc"fgn"‡pfkeg"fg"tghtceek„p"*Cn

2) y el 
fkƒogvtq"fg"eqjgtgpekc"*rctƒogvtq"fg"Htkgf+0"Nqu"xcnqtgu"fg"Cn

2"xctkctqp"fg"3083"'"32–16 m–2/3"c"8099"'"32–15 m–2/3, 
nq"ewcn"rwgfg"ecvcnqictug"eqoq"wp"tfiikogp"fg"vwtdwngpekc"oqfgtcfq"c"kpvgpuq0"Guvqu"tguwnvcfqu"owguvtcp"
wpc"dwgpc"eqttgurqpfgpekc"eqp"nqu"fg"xctkqu"vtcdclqu"swg"kpxguvkictqp"gpvqtpqu"cvoquhfitkequ"ukoknctgu."fg"
oqfq"swg"pwguvtq"fkug‚q"hwg"ecrc¦"fg"fgvgevct"{"ogfkt"eqp"rtgekuk„p"ncu"vwtdwngpekcu"vfitokecu"{"nqu"ghgevqu"
fg"nc"xgnqekfcf"fgn"xkgpvq"gp"gn"jc¦"fg"nƒugt."wvknk¦cpfq"rctc"gnnq"wp"kpvgthgt„ogvtq"fg"rwpvq"fg"fkhtceek„p0

ABSTRACT

Kp"vjku"rcrgt."yg"cuegtvckp"vjg"ghhgevkxgpguu"qh"qwt"gzrgtkogpvcn"ugvwr"kp"fgvgevkpi"cpf"swcpvkh{kpi"vjg"vwtdwngpv"
ghhgevu"gzrgtkgpegf"d{"c"Jg/Pg"ncugt"dgco"cu"kv"rcuugu"vjtqwij"c"ykpf"vwppgn0"Vjg"dgco"rtqrcicvgf"vjtqwij"c"
ugtkgu"qh"qrvkecn"eqorqpgpvu"cu"ygnn"cu"vjg"kp/jqwug"fgukipgf"cpf"ocpwhcevwtgf"ykpf"vwppgn"wpfgt"eqpvtqnngf"
ncdqtcvqt{"eqpfkvkqpu0"Vjg"ykpf"vwppgn"ycu"dwknv"vq"Ýv"ykvjkp"cp"gzkuvkpi"ugvwr."yjkej"jcu"rtgxkqwun{"rtqxgp"
vq"dg"uweeguuhwn"kp"fgvgevkpi"vjg"vwtdwngpv"ghhgevu"htqo"qvjgt"vwtdwngpeg"oqfgnu0"Hqt"xctkqwu"ykpf"urggfu"
cpf"vgorgtcvwtg"ugvvkpiu."vjg"ugvwr"jcu"dggp"uweeguuhwn"cu"kv"ycu"cdng"vq"fgvgev"cpf"ogcuwtg"vjg"cvoqurjgtke"
eqpfkvkqpu"ykvjkp"vjg"vwtdwngpv"gpxktqpogpv"cpf"hwnn{"swcpvkh{"vjg"ejctcevgtkuvkeu"qh"vjg"ncugt"dgco0"Ykvj"vjg"
wug"qh"jkijn{"ceewtcvg"ogcuwtkpi"fgxkegu."yg"ygtg"cdng"vq"uweeguuhwnn{"ogcuwtg"vjg"tghtcevkxg"kpfgz"uvtwevwtg"
hwpevkqp"*Cn

2+"cpf"vjg"eqjgtgpeg"fkcogvgt"*HtkgfÓu"rctcogvgt+0"Xcnwgu"hqt"Cn
2"tcpigf"dgvyggp"3083"'"32–16 m–2/3 

cpf"8099"'"32–15 m–2/3."yjkej"ecp"dg"encuukÝgf"wpfgt"vjg"oqfgtcvg"vq"uvtqpi"vwtdwngpeg"tgikog0"Vjgug"tguwnvu"
vkg"kp"ygnn"ykvj"xctkqwu"rwdnkujgf"yqtmu"hqt"ukoknct"cvoqurjgtke"uegpctkqu"jgpeg"vjku"ugvwr"ycu"uweeguuhwnn{"
cdng"vq"hwnn{"fgvgev"cpf"swcpvkh{"vjg"vjgtocn"vwtdwngpeg"cpf"ykpf"xgnqekv{"ghhgevu"qp"vjg"ncugt"dgco"wukpi"c"
rqkpv"fkhhtcevkqp"kpvgthgtqogvgt0
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dgco"rtqrcicvkqp."vwtdwngpeg"uvtgpivj0
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Notation

Cn
2<"Tghtcevkxg"kpfgz"uvtwevwtg"hwpevkqp"*o–2/3)

CT
2<"Vgorgtcvwtg"uvtwevwtg"hwpevkqp"*M2 m–2/3)

HH<"Hcuv"Hqwtkgt"vtcpuhqto
He-Ne: Helium-Neon

k<"Ycxgpwodgt"*po+
L<"Rtqrcicvkqp"rcvj"ngpivj"*o+
r<"Rtguuwtg"*mRc+
RFK<"Rqkpv"fkhhtcevkqp"kpvgthgtqogvgt
r<"Ngpivj"dgvyggp"vyq"tghgtgpeg"rqkpvu"*o+
Re<"Tg{pqnfu"pwodgt"*fkogpukqpnguu+"
r0<"HtkgfÓu"rctcogvgt"*eo+
T1 and T2<"Vgorgtcvwtgu"cv"vyq"tghgtgpeg"rqkpvu"*M+
μ<"Ogcp"xgnqekv{"*o"u–1)

v<"Mkpgocvke"xkuequkv{"*o2"u–1)

³E<"Fgitggu"Egnukwu

1. Introduction

Kp"vjg"cvoqurjgtg."vjg"kornkecvkqpu"qh"ogvgqtqnqikecn"
eqpfkvkqpu"korqug"ukipkÝecpv"ghhgevu"qp"qrvkecn"ko-

cig"vguvkpi"*Cpftgyu"cpf"Tqpcnf."3;;:+0"Fwg"vq"vjg"
nkokvcvkqpu"kpxqnxgf"kp"eqpvtqnnkpi"kp"ukvw"cvoqurjgtke"
eqpfkvkqpu." ncdqtcvqt{" gzrgtkogpvu" wukpi" uvcpfctf"
gpxktqpogpvcn" eqpfkvkqpu" ctg" eqpukfgtgf0" Kp" vjku"
uvwf{."yg"kpxguvkicvg"vjg"kpÞwgpegu"qh"cgtqf{pcoke"
fkuvwtdcpegu"qp"kocig"swcnkv{"wukpi"c"rqkpv"fkhhtce-
vkqp"kpvgthgtqogvgt"*RFK+0

Tgugctej"jcu" ujqyp" vjcv" tghtcevkxg" kpfgz"Þwe-
vwcvkqpu"qh" vjg"cvoqurjgtg"ctg"ukipkÝecpv"pgct" vjg"
uwthceg"qh"vjg"Gctvj"cpf"pginkikdng"cv"jkijgt"cnvkvwfgu"
*Cpftgyu"gv"cn0."4227+0"Vjgug"tghtcevkxg"kpfgz"Þwevw-

cvkqpu"ecwug"tcpfqo"rjcug"rgtvwtdcvkqpu"qh"vjg"ncugt"
dgco."yjkej"ecp"ngcf"vq"dgco"fkuvqtvkqp"*Ejcvvgtlgg"
cpf"Hcvjk."4236+0"Vjku"rcrgt"ckou"vq"fgvgtokpg"vjg"
ghhgevkxgpguu"qh"wukpi"c"RFK"vq"ogcuwtg"xctkcvkqpu"
kp"vjgtocn"vwtdwngpeg"igpgtcvgf"wukpi"c"jgcvgf"ykpf"
vwppgn0"Vjg"oqfgn"ku"cp"gzvgpukqp"qh"tgugctej"rtg-
xkqwun{"fqpg"d{"Cwiwuvkpg"cpf"Ejgvv{"*4236+."cu"kv"
jcu"rtqxgp"vq"dg"tqdwuv."equv"ghÝekgpv"cpf"uvcdng"kp"
fgvgevkpi"cpf"hwnn{"swcpvkh{kpi"vjg"ghhgevu"qh"vjgtocn"
vwtdwngpeg"qp"ncugt"dgco"rtqrcicvkqp"kp"ckt0"Kp"ukvw"
ukowncvkqpu"jcxg"cuegtvckpgf"vjg"fkhÝewnv{"kpxqnxgf"
kp" ugvvkpi" wr"Ýgnf" gzrgtkogpvu" vq"ogcuwtg" cvoq-

urjgtke"eqpfkvkqpu"*Uoctvv"cpf"Uvggn."3;97="Ocigg."
3;;5="Mgor"gv"cn0."4223="Jqpc"gv"cn0."422:+0"Yqtmu"
d{"Ectpgxcng"gv"cn0"*4235."4236+"cpf"Oqpvqoqnk"gv"
cn0"*4237+"jcxg"wugf"pwogtkecn"crrtqcejgu"hqt"oqf-

gnkpi"vwtdwngpeg"cpf"jcxg"gzrnckpgf"vjg"korqtvcpeg"
qh"wukpi"gzrgtkogpvcn"ogcpu"vq"lwuvkh{"vjgkt"Ýpfkpiu0"

Vjg"kpuvcdknkv{"qh"vjg"cvoqurjgtg"tgswktgu"gzvtgogn{"
gzrgpukxg"cpf"uqrjkuvkecvgf"gswkrogpv"hqt"ogcuwtkpi"
cpf"ejctcevgtk¦kpi"vjg"cvoqurjgtg0"Hqt"vjku"tgcuqp."
oqfgnkpi" vjg"cvoqurjgtg" kp"c" ncdqtcvqt{"jcu"dggp"
vjg"rtghgttgf"ogvjqf"ukpeg"urgekÝe"eqpfkvkqpu"ecp"dg"
eqpvtqnngf"yjkng"qvjgtu"ctg"ogcuwtgf0"Kp"vjku"yc{."yg"
jcxg"dggp"cdng"vq"rtqfweg"jkijn{"eqorctcdng"tguwnvu."
cu"ujqyp"kp"nkvgtcvwtg."wukpi"tgncvkxgn{"ejgcrgt"cpf"
tqdwuv"gswkrogpv"*Iqejgncujxknk"cpf"Ujkujqx."3;96="
Icoq."3;9:="Ocigg."3;;5+0

C"ykpf"vwtdkpg"jcu"dggp"fgukipgf"vq"ukowncvg"vjg"
ghhgevu" qh" cvoqurjgtke" vwtdwngpeg0"Vjg" vwtdwngpeg"
igpgtcvqt"kpeqtrqtcvgu"c"ykpf"vwppgn"yjkej"eqpukuvu"
qh"c"jgcvkpi"gngogpv"cpf"c"ukping"hcp"ykvj"vyq"urggf"
ugvvkpiu0"Vjg"ghhgevu"qh"vjg"vwtdwngpeg"gzrgtkgpegf"d{"
vjg"ncugt"dgco"jcxg"dggp"ogcuwtgf"wukpi"c"RFK"yjkej"
rtqfwegf"kpvgthgtqitcou"hqt"cpcn{uku0"Vjg"uvcvkuvkecn"
rtqrgtvkgu" qh" vjg" kpvgthgtqitco"ctg" vjgtgchvgt" rtq-

eguugf"cpf"cpcn{¦gf0"Vjg"ugvwr"kpeqtrqtcvgu"c"jkij"
urggf"ykpf"vwtdkpg"ykvj"c"jgcvgf"gngogpv"ecrcdng"qh"
igpgtcvkpi"ykpfu"dgvyggp"420:"cpf"4:07"mo"j–10"Vq"
fgvgev"cnn"vjg"fkhhgtgpv"hcevqtu"kpÞwgpekpi"vjg"dgco."
yg"ocfg"wug"qh"c"Dtwvqp"CFE"Rtq"cpgoqogvgt"vq"
ogcuwtg" vjg"ykpf" urggf." cp" kp/jqwug" fgxgnqrgf"
rtguuwtg" ugpuqt" vq" ceewtcvgn{" fgvgev" vjg" rtguuwtg"
ykvjkp"vjg"vwtdwngpv"tgikqp."cpf"c"vjgtoqeqwrng"vq"
ogcuwtg" vjg" vgorgtcvwtgu" cv" tghgtgpeg"rqkpvu0"Vjg"
jkij"ugpukvkxkv{"qh"vjgug"fgxkegu"cnnqygf"cp{"unkijv"
xctkcvkqpu"kp"rtguuwtg."vgorgtcvwtg"cpf"ykpf"urggf"
vq" dg" ceewtcvgn{"ogcuwtgf" dgvyggp" vjg" vwtdwngpv"
cpf"pqp/vwtdwngpv"tgikqpu0"Vjg"rtkoct{"nkijv"uqwteg"
wugf"kp"vjku"yqtm"ycu"c"itggp"eqpvkpwqwu"ycxg"Jg/
Pg"754"po"ncugt0"Vq"fgvgtokpg"vjg"ghhgev"qh"vjgtocn"
vwtdwngpeg"qp" ncugt"dgco"rtqrcicvkqp." c" eqorngvg"
cpcn{uku"qh" vjg"rtqfwegf"kpvgthgtqitcou"cv"xctkqwu"
vgorgtcvwtgu"jcu"dggp"fkuewuugf"wukpi"cp"cfxcpegf"
kocig"cpcn{uku"uqhvyctg0"Kp"cffkvkqp."xctkqwu"ejct-
cevgtkuvkeu"qh"vjg"cvoqurjgtg"jcxg"dggp"fgvgtokpgf."
pcogn{"vgorgtcvwtg."vgorgtcvwtg"uvtwevwtg"hwpevkqp."
rtguuwtg."ckt"xgnqekv{."tghtcevkxg"kpfgz"uvtwevwtg"hwpe-
vkqp"*Cn

2+"cpf"HtkgfÓu"rctcogvgt0

2. Theory

Yjknuv"fgvgtokpkpi"vjg"ghhgevkxgpguu"qh"wukpi"c"rqkpv"
fkhhtcevkqp" kpvgthgtqogvgt" vq"ogcuwtg"ykpf" vwtdw-

ngpeg."ocp{"qvjgt"cvoqurjgtke"ejctcevgtkuvkeu"ecp"dg"
ukownvcpgqwun{"ogcuwtgf"cpf"ecnewncvgf0"Cn

2."yjkej"
fguetkdgu"vjg"cvoqurjgtg."ku"qpg"qh"vjg"ockp"ejct-
cevgtkuvkeu"*Ocigg."3;;5+0"Vjg"tcpfqo"Þwevwcvkqpu 
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kp" vjg" tghtcevkxg" kpfgz"qh" vjg"cvoqurjgtg"cnvgt" vjg"
rtqrcicvkqp"rcvjyc{"qh"nkijv"dgcou"yjkej."kp"vwtp."
chhgevu" vjgkt" kpkvkcn" rjcug" htqpvu" *Cpftgyu" gv" cn0."
4227+0"Qpeg" nkijv" rtqrcicvgu" vjtqwij" c" vwtdwngpv"
cvoqurjgtg."vjg"rjcug"htqpvu"dgeqog"fkuvqtvgf"cpf"
gzrgtkgpeg"tcpfqo"ejcpigu"kp"dgco"fktgevkqp"*dgco"
ycpfgt+" cu"ygnn" cu" tcpfqo" kpvgpukv{" Þwevwcvkqpu"
*uekpvknncvkqp+"*Dgtocp"gv"cn0."4235+0

Uqrjkuvkecvgf"ogcuwtkpi" gswkrogpv" jcu" dggp"
wugf"vq"ogcuwtg"ckt"vgorgtcvwtg"cpf"rtguuwtg"ykvjkp"
vjg"vwtdwngpv"tgikqp0"Vjg"rtqrcicvkqp"rcvj"ngpivj"
ku" tgrtgugpvgf" d{"L" cpf" ku" gswcn" vq" 4074"o=" vjg"
ycxgpwodgt"k"ku"vjg"ycxgngpivj"qh"c"jgnkwo/pgqp"
ncugt"cv"754"po="r"fguetkdgu"vjg"tgikqp"dgvyggp"vyq"
tghgtgpeg"rqkpvu"ykvjkp"vjg"rtqrcicvkqp"rcvj"ngpivj."
and T1 and T2"tgrtgugpv"vjg"vgorgtcvwtgu"cv"vjg"vyq"
tghgtgpeg"rqkpvu0"Ogcuwtkpi"vjgug"qdugtxcvkqpu"kp"
vjg" ncdqtcvqt{"cnnqyu"qpg" vq"fgvgtokpg."chvgt"Cp-

ftgyu"cpf"Rjknnkru"*3;;:+.

C2n = ( )[ ]79.0× 10− 6
p

T2

2

C2T ," *3+

ykvj

( )C2T = <√ (T1 − T2)2 >
2

r− 2/ 3," *4+

yjgtg"Cn
2"tgrtgugpvu"vjg"vgorgtcvwtg"uvtwevwtg"hwpe-

vkqp0
Cu"vjg"ncugt"dgco"rtqrcicvgu"vjtqwij"vjg"kpjq-

oqigpgqwu"ogfkwo."vjg"vwtdwngpeg"etgcvgf"ykvjkp"
vjg"ykpf" vwppgn"rtgugpvu" kvugnh"cu"uocnn"rcemgvu"qh"
ckt."cnuq"mpqyp"cu"vwtdwngpv"gffkgu0"Gcej"vwtdwngpv"
gff{"jcu"c"wpkswg"tghtcevkxg"kpfgz"yjkej"chhgevu"vjg"

ncugt"dgco"fkhhgtgpvn{0"Jqnkuvkecnn{"yg"ecp"qdvckp"vjg"
igpgtcn"uvtgpivj"qh"vjg"vwtdwngpv"tgikqp"wukpi"Gs0"*3+0"
V{rkecn"xcnwgu"qh"E2"tcpig"htqo"32Î39"m–2/3"qt"nguu"hqt"
ygcm" vwtdwngpegu" vq" 32–13 m–2/3" qt"oqtg" hqt" uvtqpi"
vwtdwngpeg" *Cpftgyu"gv"cn0."4227="Ygkejgn."3;;2+0"
Qvjgt"ejctcevgtk¦kpi"hgcvwtgu"qh"vjg"cvoqurjgtg"ecp"
cnuq"dg"encuukÝgf"d{"vjg"Tg{pqnfu"pwodgt"cpf"uggkpi"
eqpfkvkqpu"*HtkgfÓu"rctcogvgt+0"Vjg"Tg{pqnfu"pwodgt"
ku"ikxgp"d{

Re =
ul
ν
," *5+

yjgtg u" ku" vjg"ogcp" xgnqekv{."v" ku" vjg" mkpgocvke"
xkuequkv{"qh"vjg"Þwkf"cpf"l."vjg"rcvj"ngpivj0"Yg"ecp"
tgncvg"vjg"kpfgz"hwpevkqp"vq"HtkgfÓu"rctcogvgt"vjtqwij"
Ocigg"*3;;5+.

r
∫[ ]0 = 0.185

λ̄ 2
z
0C

2
n(h)dh

3/ 5

." *6+

Fgvgtokpkpi"vjg"uggkpi"eqpfkvkqpu"cv"nqy"cnvkvwfg"
oc{"tguwnv"kp"xgt{"nqy"xcnwgu"*nguu"vjcp"7"eo+"cu"vjg"
swcpvkv{" cnqpg"fguetkdgu" vjg" swcnkv{" qh" vjg" qrvkecn"
ukipcn"vjtqwij"vjg"cvoqurjgtg0"Cv"jkij"cnvkvwfgu."uwej"
cu"cp"qdugtxcvqt{"yjkej"ku"engct"htqo"jkij"ngxgnu"qh"
cvoqurjgtke"eqpvtcuvu."xcnwgu"qh"t0"dgvyggp"7"cpf"42"
eo"ujqwnf"dg"qdvckpgf0

3. Experimental setup

C"fkcitcoocvke" fguetkrvkqp" qh" vjg" eqorqpgpvu" ku"
rtgugpvgf"kp"Hkiwtg"30

Vjg"gzrgtkogpvcn"ugvwr"wugf"kp" vjku"yqtm"ycu"
cfcrvgf"htqo"c"rtgxkqwu"yqtm"d{"Pfnqxw"cpf"Ejgvv{"
*4237+0"Yg"jcxg"ejqugp"vq"wug"c"ncdqtcvqt{"ugvwr"

Height

adjustable

rials

Neutral

density

filter

Spatial

filter

Path lenght (L)

Collimating lenses

Granite table

Monitor

PDI

HDMI

Camera

Wind tunnel

housing

Pressure 

sensor

Laser

Anemometer

Hki0"30"4F"xkgy"qh"vjg"gzrgtkogpvcn"ugvwr0"C"oqtg"fgvckngf"fgukip"qh"vjg"ykpf"vwppgn"ku"rtgugpvgf"kp"Hkiwtg"40
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cu" kv" tgoqxgu" kpeqpukuvgpekgu" qh" vjg" cvoqurjgtg."
uwej"cu"xct{kpi"ykpf"xgnqekvkgu."vgorgtcvwtgu"cpf"
Þqy" fktgevkqpu0"Qpeg" vjg" ugvwr" ku" cdng" vq" fgvgev"
cpf"swcpvkh{"vjg"ghhgevu"qh"ukowncvgf"cvoqurjgtke"
vwtdwngpeg."kv"ecp"dg"oqxgf"vq"vjg"qwvukfg0"C"vwtdw-

ngpeg"igpgtcvqt"cpf"c"ejcodgt"jcxg"dggp"fgukipgf"
hqt" vjg" ncdqtcvqt{" ugvwr"dwv" vjg"ejctcevgtkuvkeu"qh"
vjg" vwtdwngpeg" igpgtcvqt" ctg" fgukipgf" vq"okoke"
tgcn"yqtnf"cvoqurjgtke"vwtdwngpeg0"D{"kpvtqfwekpi"
c"ykpf"gngogpv"kpvq"vjg"ugvwr."c"pgy"vgejpkswg"hqt"
ejctcevgtk¦kpi"vjg"ncugt"dgco"yknn"dg"gzrnqtgf0"Cu"
ykvj"rtgxkqwu"yqtmu"d{"Pfnqxw"cpf"Ejgvv{"*4237+"
cpf"Cwiwuvkpg" cpf"Ejgvv{" *4236+."yg" ugv" qwv" vq"
okpkok¦g"vjg"equv"cpf"vkog"fgxqvgf"vq"qwt"vguvkpi"
rtqegfwtgu0"

Vq"tgetgcvg"cvoqurjgtke"ykpf."c"hcp"eqppgevgf"vq"
c"jkij"rqygtgf"oqvqt"ycu"wugf0"Vjg"hcp"dncfgu"urkp"
cv"jkij"xgnqekv{"rtqfwekpi"c"eqpukuvgpv"uvtgco"qh"ckt"
yjkej"rtqrcicvgu"rgtrgpfkewnctn{"vq"vjg"oqvkqp"qh"
vjg"ncugt"dgco0"Vjg"ckt"ycu"koogfkcvgn{"jgcvgf"d{"
c"eqkn"yjkej"ecp"dg"qrgtcvgf"cv"vyq"rqygt"ugvvkpiu."
3222"cpf"4222"Y0"Vjg"ejctcevgtkuvkeu"qh"ckt"urggf."
ckt"vgorgtcvwtg"cpf"rtguuwtg"ygtg"ogcuwtgf"cv"vjg"
gzkv"qh"vjg"vwppgn"cv"c"fkuvcpeg"qh"58"oo"cnqpi"vjg"
ngpivj"qh"vjg"vguvkpi"tgikqp"*tghgt"vq"Hki0"4+0"Vjg"tg-
uwnvcpv"rgtvwtdgf"dgco"ycu"vjgp"rjqvqitcrjgf"cpf"
vjg"uvcvkuvkecn"rtqrgtvkgu"qh"vjg"rgtvwtdcvkqp"ogcuwtgf0

4. Experimental procedure

Vjg"qrvkecn"eqorqpgpvu"ygtg"Ýtuv"ejgemgf"vq"gpuwtg"
vjcv"vjg{"ctg"htgg"qh"cp{"fwuv"rctvkengu0"Vjg"ncugt"ku"
vjgtgchvgt"ikxgp"uwhÝekgpv"vkog"vq"ycto"wr"cpf"uvc-
dknk¦g0"Vjg"ncugt"cnkipogpv"ku"cnuq"ejgemgf"uq"vjcv"kv"
rtqrcicvgu"fktgevn{"vjtqwij"vjg"qrvkecn"eqorqpgpvu0"
Vjg"ykpf" vwtdkpg"ycu"ikxgp"uwhÝekgpv" vkog" vq" twp"
dghqtg"ogcuwtgogpvu"dgicp0"Vjg"jgcvkpi"gngogpv"jcf"
hqwt"rquukdng"ugvvkpiu0"Vcdng"K"fguetkdgu"gcej"ugvvkpi"
cpf" rtqxkfgu" vjg" vgorgtcvwtg" cpf" eqttgurqpfkpi"
ejctcevgtkuvkeu"qh"vjg"ykpf"vwppgn0

Ugvvkpiu"3"cpf"4"tgrtgugpv"vyq"xctkcvkqpu"kp"ykpf"
urggf"ykvj"pq"cffkvkxg"jgcv."k0g0."jkij"xgnqekv{"tqqo"
vgorgtcvwtg"ykpf0"Kv"ycu"pgeguuct{"vq"fgvgtokpg"kh"
vjgtg"ycu"cp{"kpÞwgpeg"qp"vjg"ncugt"dgco"ykvj"vjg"
jgcv"gngogpv"tgoqxgf0"Vjg"tguwnvu"ctg"rtgugpvgf"kp"
vjg"pgzv"ugevkqp0

5. Results, analysis and discussion

5.1 Reading 1

Hqt" eqorctkuqp." vjg" wprgtvwtdgf" kpvgthgtqitco" ku"
rtgugpvgf"kp"Hkiwtg"50"Hkiwtgu"5"vq"8"rtgugpv"vjg"tguwnvu"
hqt"vjg"wprgtvwtdgf"kpvgthgtqitco0

Tgcfkpi"3"yknn"dg"vjg"dcuku"qh"eqorctkuqp"cickpuv"
vjg"qvjgt"tgcfkpiu."cu"kv"tgrtgugpvu"c"ncugt"dgco"rtqr-

cicvkpi" vjtqwij" c" jqoqigpgqwu"ogfkwo"ykvj" pq"
crrnkgf"vwtdwngpeg"*vjgtocnn{"qt"fktgevkqpcnn{+0"Fgvgt-
okpkpi"vjg"fkhhgtgpegu"kp"vjg"kpvgthgtqitcou."kpvgpukv{"
rtqÝngu."hcuv"Hqwtkgt"vtcpuhqtou"*HHV+"cpf"kocig"uwd-

vtcevkqpu"yknn"rtqxkfg"wu"ykvj"kpukijv"kpvq"jqy"vjg"ncugt"
dgco"tgcevu"wpfgt"nqy"cpf"jkij"vwtdwngpv"uvtckp0"Vjg"
vwtdwngpeg"igpgtcvgf"kp"vjg"ncdqtcvqt{"eqwnf"v{rkecnn{"
tgrtgugpv"cgtqf{pcokecn"eqpÝiwtcvkqpu"gzrgtkgpegf"kp"
vjg"cvoqurjgtg"d{"cktdqtpg"rncvhqtou"*Ocigg."3;;5+0"
Hkiwtg"5"rtgugpvu"c"engctn{"fgÝpgf"kpvgthgtqitco"yjkej"

Fan blades

Heating element

Turbulent flow

Testing region
72mm

17mm

Laser beam

Hki0"40"Fgrkevkqp"qh"vjg"ykpf"vwppgn0

Table I. Wind speed vs. temperature.

Setting

number

Wind speed

(km h–1)

Temperature

(ºC)

Pressure

(Pa)

1 24.8 24.06 542

2 28.5 27.06 765

3 20.8 48.89 522

4 26.5 55.21 734
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gzjkdkvu"c"wpkhqto"fkuvtkdwvkqp"qh"gpgti{"qxgt"vjg"ctgc"
qh" vjg" ncugt"dgco0"Hkiwtg"6" gzrtguugu" vjg" kpvgpukv{"
rtqÝng"yjkej"tgugodngu"c"Icwuukcp"rtqÝng."yjkej"ku"
gzrgevgf"ukpeg"vjg"dgco"ku"wprgtvwtdgf0"Vjg"fkr"kp"vjg"
egpvgt"ecp"dg"cvvtkdwvgf"vq"uvtc{"ctvkhcevu"ctkukpi"htqo"
gkvjgt"vjg"pgwvtcn"fgpukv{"qt"urcvkcn"Ýnvgt0"Hkiwtg"7"ku"
vjg"HHV."yjkej"ycu"wugf"cu"kv"tguqnxgu"vjg"kocig"kpvq"
kvu"ocipkvwfg"cpf"rjcug"fqockpu0"Vjg"ocipkvwfg"ku"
wughwn"hqt"kocig"rtqeguukpi"ukpeg"cnn"vjg"htgswgpekgu"
vjcv"eqorqug"vjg"kocig"ctg"urgekÝgf0"

Yg"yknn"tguvtkev"qwtugnxgu"vq"vjg"ocipkvwfg"fq-

ockp."cu"vjg"htgswgpe{"fqockp"fqgu"pqv"rtqxkfg"wu"
ykvj" uwhÝekgpv" kphqtocvkqp0"Ocmkpi" tghgtgpeg" vq"
Hkiwtg"7."vjg"kocig"ku"hqtogf"qp"c"4F"rncpg"kp"rqnct"
tgrtgugpvcvkqp"cpf"ujqyu" vjcv" vjgtg" ku"c"jkij"eqp-

egpvtcvkqp"qh"htgswgpekgu"cv"vjg"egpvgt"qh"vjg"kocig0"
Vjg"kocig"eqpvckpu"xctkqwu"htgswgpe{"eqorqpgpvu"

yjkej"fgetgcug" unqyn{" hqt" nctigt" htgswgpekgu0"Vjg"
egpvtcn"dtkijv"urqv"ku"mpqyp"cu"vjg"¦gtq"htgswgpe{"
¦qpg"qt"fktgev"ewttgpv"¦qpg"cpf"tgrtgugpvu"vjg"cxgt-
cig"eqnqt"xcnwg"qh"vjg"gpvktg"kocig"*Dcpkuj."3;;2+0"
Cffkvkqpcnn{."vjg"kocig"fqgu"pqv"eqpvckp"kocikpct{"
eqorqpgpvu" cpf." vjwu" vjg"ocipkvwfg" cv" vjg" egpvgt"
jcu"c"¦gtq"rjcug"tguwnvkpi"kp"c"itc{"urqv0"Vjg"nctig"
eqpegpvtcvkqp" ctqwpf" vjg" egpvgt" rqkpv" kpfkecvgu" c"
nqygt"urcvkcn"htgswgpe{"*Dcpkuj."3;;2+0

Pwogtqwu"cflwuvogpvu"ecp"dg"ocfg"vq"vjg"vtcpu-
hqtogf"kocig"vq"gkvjgt"kortqxg"vjg"hqewu"qt"fgetgcug"
dnwttkpguu."yjkej"ecp"dg"cejkgxgf"d{"crrn{kpi"c"nqy"
rcuu"Ýnvgt"vq"rtgugtxg"vjg"nqy"htgswgpe{"tgikqpu."qt"c"
jkij"rcuu"Ýnvgt"vq"rtgugtxg"vjg"ujctrpguu"cpf"fgÝpgf"
gfigu0"Kpvgtokvvgpv"Ýnvgtu."mpqyp"cu"dcpf"rcuu"Ýnvgtu."
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ecp"dg"crrnkgf0"Hqt"eqorctkuqpu"kp"uwdugswgpv"tgcf-

kpiu"yg"yknn"eqorctg"vjgkt"HHVu"vq"Hkiwtg"7"d{"kocig"
uwdvtcevkqp0" Kh" vjg" uwdvtcevkqp"{kgnfu" c" eqorngvgn{"
dncem"kocig."kv"ku"kornkgf"vjcv"vjg"vyq"kocigu"eqkp-

ekfg"eqorngvgn{."jgpeg"vjgtg"ku"pq"ejcpig"kp"dgco"
rqukvkqp."fkuvqtvkqp."dnwttkpguu"qt"rjcug0

5.2 Reading 2

Ugvvkpi" 3" fguetkdgu" vjg" uegpctkq" qh" c"oqfgtcvgn{"
ykpf{"fc{"cv"4207" ³E0"Hkiwtgu"9" vq"32"rtgugpv" vjg"
tguwnvu"hqt"vjg"rgtvwtdcvkqp"cv"vwtdwngpeg"ugvvkpi"30

Vjg" tguwnvu"fkurnc{gf"ctg" vjqug"qh" vjg"rgtvwtdgf"
ncugt"dgco"dgkpi"gzrqugf"vq"c"460:"mo"j–1"ykpf"xg-
nqekv{"cv"c"tqqo"vgorgtcvwtg"qh"46028"³E0"Kp"Hkiwtg"9"
yg"ecp"ugg"vjcv"fctm"htkpigu"ctg"nguu"fgÝpgf"cpf"vjcv"
kpvgthgtqitco"ku"dnwttgf"yjgp"eqorctgf"vq"Hkiwtg"50"
Hkiwtg":"ujqyu"gpgti{"tgfkuvtkdwvkqp"qxgt"vjg"ctgc"qh"
vjg" kpvgthgtqitco"cpf"cnuq"c"oczkowo"rgcm" kpvgp-

ukv{"qh"442"wpkvu"qxgt" vjg" kpkvkcn"wprgtvwtdgf"xcnwg"
qh"477"wpkvu0"Cnvjqwij"vjg"kpvgpukv{"ku"qpn{"57"wpkvu"
nqygt."vjgtg"ku"c"vqvcn"tgfkuvtkdwvkqp"qh"gpgti{"qxgt"vjg"
rgcmu0"Vjg"HHV"ocipkvwfg"kp"Hkiwtg";"ujqyu"c"uocnn"
eqnngevkqp"qh" vjg" nqygt" urcvkcn" tcpig" kp" vjg" egpvgt."
yjkej"uwiiguvu"c"uqogyjcv"ukoknct"urcvkcn"fkuvtkdw-

vkqp"cu"vjg"wprgtvwtdgf"dgco0"Vjku"ogcpu"vjcv"fgurkvg 
vjg"fkuvqtvkqp"cpf"dnwttkpguu"qh"vjg"kpvgthgtqitco."vjg"
urcvkcn"fqockp"jcu"dggp"cnvgtgf"*Dcpkuj."3;;2+0"Eqo-

rctgf"vq"Hkiwtg"7."vjg"eqnngevkqp"qh"nqygt"htgswgpekgu"
ku"ukipkÝecpvn{"nguu"dwv"pqv"gpvktgn{"uwduvcpvkcn0"Vjg"
kocig" uwdvtcevkqp"fcvc" kp"Hkiwtg" 32" ujqyu"wu" vjg"
nqygt"urcvkcn"tgikqp."yjkej"jcu"dggp"gkvjgt"ujkhvgf"vq"
jkijgt"htgswgpekgu"qt"nquv"fwtkpi"rtqrcicvkqp0"Qxgtcnn."
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vjg"dgcou"ejctcevgtkuvkeu"ctg"uvknn"uvtqpi"cpf"rquuguu"
swcnkvkgu"qh"vjgkt"kpkvkcn"hqtou0"

5.3 Reading 3

Hkiwtgu"33"vq"36"rtgugpv"vjg"tguwnvu"hqt"vjg"rgtvwtdc-
vkqp"cv"vwtdwngpeg"ugvvkpi"40

Tgcfkpi"5"ycu" eqpfwevgf" cv" vjg" jkijguv" urggf"
ugvvkpi"cejkgxcdng"d{"vjg"ykpf"vwtdkpg"cv"4:072"mo"j–1 

cpf"cv"c"tqqo"vgorgtcvwtg"qh"49028"³E0"Vjg"jkijgt"
tqqo"vgorgtcvwtg"ku"fwg"vq"vjg"owej"jkijgt"codkgpv"
vgorgtcvwtg"ykvjkp" vjg" ncdqtcvqt{0"Fgurkvg" vjg" kp-

etgcug"kp"vwtdkpg"urggf."xkuwcn"ejcpigu"ctg"vjg"oquv"
ukipkÝecpv0" Rtqrcicvkqp" rcvj" ngpivj" cpf" cnvkvwfg"
tgockp"vjg"ucog"cu"kp"qvjgt"vguvkpiu0"Vjg"htkpigu"ctg"
unkijvn{"nkijvgt"ukipkh{kpi"vjcv"vjg"dgco"ku"gzrgtkgpe-

kpi"fktgevkqpcn"Þwevwcvkqpu"cpf"ku"ujkhvkpi"qxgt"vjg"
RFK"ogodtcpg0"Vjg" kpvgpukv{"rtqÝng" kp"Hkiwtg"34"
ujqyu"crrtqzkocvgn{"vjg"ucog"ftqr"kp"rgcm"rqygt"cu"
kp"Hkiwtg":0"Cffkvkqpcnn{."vjg"HHV"ocipkvwfg"*Hki0"35+ 
cpf"kocig"uwdvtcevkqp"*Hki0"36+"rtgugpv"ukoknct"fcvc"vq"
tgcfkpi"30"Vjku"kornkgu"vjcv"vjg"dgco"uwhhgtgf"okpqt"
ejcpigu"ykvj"cp"kpetgcug"kp"ykpf"urggf"qh"509"mo"j–10 
Vjg"jkij"nqecnk¦cvkqp"qh"vjg"nqygt"urcvkcn"tgikqp"ko-

rnkgu"okpkocn"fktgevkqpcn"fgxkcvkqp"htqo"vjg"kpkvkcn"
wprgtvwtdgf" kpvgthgtqitco0"Vjg" kocig" uwdvtcevkqp"
fcvc"ujqyu"vjcv"gpgti{"cu"ygnn"cu"fktgevkqpcn"Þwevw-

cvkqpu"ctg"gxkfgpv."cu"uggp"d{"vjg"itc{"rkzgnu"gzkuvkpi"
htqo"vjg"okffng"vq"vjg"egpvgt"qh"vjg"kocig0"Hwvwtg"
yqtm"yknn"gpvckn"dwknfkpi"c"nctigt"ykpf"vwppgn"yjkej"
ecp"ukowncvg"ykpf"urggfu"qh"wr"vq"322"mo"j–10"Uocnn"
uecng"vguvu"ctg"pgeguuct{"vq"fgvgtokpg"kh"vjg"RFK"ecp"
ogcuwtg"uocnn"uecng"ukowncvkqpu0
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5.4 Reading 4

Hkiwtgu"37"vq"3:"rtgugpv"vjg"tguwnvu"hqt"vjg"rgtvwt-
dcvkqp"cv"vwtdwngpeg"ugvvkpi"50

Kp"tgcfkpi"6"c"ukping"3222"Y"eqkn"ycu"wugf."yjkej"
jgcvgf"vjg"ckt"ukipkÝecpvn{"vq"6:0:;"³E"cpf"cv"c"ykpf"
xgnqekv{"qh"420:"mo"j–10"Tgcfkpiu"ygtg"vcmgp"cpf"cx-

gtcigf"chvgt"crrtqzkocvgn{"32"okp0"Vjg"kpvgthgtqitco"
kp"Hkiwtg"37"fguetkdgu"c"ugxgtgn{"fkuvqtvgf."dnwttgf"
kocig0"Vjg"htkpigu"ctg"eqorngvgn{"fghqtogf."hckpv"
cpf"qwv"qh"hqewu"yjgp"eqorctgf"vq"vjg"wprgtvwtdgf"
kpvgthgtqitco0"Vjg"fktgevkqpcn"ujkhv"qh"vjg"ncugt"dgco"
jcu"ecwugf"vjg"ncugt"vq"rtqrcicvg"vjtqwij"oqtg"vjcp"
qpg"RFK"rkpjqng."ecwukpi" vjg"eqpuvtwevkxg"cpf"fg-
uvtwevkxg"htkpigu0"Vjg"kpvgpukv{"rtqÝng"kp"Hkiwtg"38 

ujqyu" vjcv" rgcm" kpvgpukv{" tgcejgu" 367"rkzgn" wpkvu"
htqo"c"oczkowo"xcnwg"qh"476"rkzgn"wpkvu."c"ftqr"qh"
65'" kp" kpvgpukv{0"Fgurkvg" vjg" uqogyjcv"Icwuukcp"
fkuvtkdwvkqp."kv"ku"kpvgtguvkpi"vq"pqvg"vjcv"vjg"kpvgpukv{"
ku"tgfkuvtkdwvgf"qxgt"vjg"dgco0"Vjg"kocig"uwdvtcevkqp"
*Hki0"39+"ujqyu"cp"cnoquv"cdugpv"nqygt"urcvkcn"tgikqp0"
Vjg"htgswgpekgu"ctg"tcpfqo"cpf"gpeqorcuu"vjg"gpvktg"
ctgc"qh" vjg"dgco0"Vjku" ukipkÝgu" c" eqorngvg" tgfku-
vtkdwvkqp"fktgevkqpcnn{"cpf"urcvkcnn{0"Dcpkuj"*3;;2+"
fguetkdgf"vjku"dgjcxkqt"vq"tguwnv"kp"kocig"dnwt"cpf"
fghqtocvkqp."yjkej"ku"gxkfgpv"htqo"vjg"kpvgthgtqitco0"
Hkiwtg"3:"rtgugpvu"vjg"fkhhgtgpeg"kp"vjg"nqygt"urcvkcn"
nqecnk¦cvkqp"htqo"vjg"kpkvkcn"wprgtvwtdgf"fcvc0"Vjku"
ukowncvkqp"jcu"ecwugf"vjg"dgco"vq"nqug"ocp{"qh"vjg"
dcuke"ejctcevgtkuvkeu"qh"c"Jg/Pg"ncugt."uwej"cu"jcxkpi"
c"jkij"eqjgtgpeg"cpf"fktgevkqpcn"hqtvg0"Jqygxgt."vjg"
gpgti{"fkuvtkdwvkqp"uvknn"fguetkdgu"c"Icwuukcp"rtqÝng"
dwv"ykvj"ukipkÝecpvn{"nguu"gpgti{0"
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5.5 Reading 5

Hkiwtgu"3;"vq"44"rtgugpv"vjg"tguwnvu"hqt"vjg"rgtvwtdc-
vkqp"cv"vwtdwngpeg"ugvvkpi"60

Tgcfkpi" 7" wvknk¦gu" vjg" jkijguv" urggf" cpf" vgo-

rgtcvwtg" ecrcdknkvkgu" qh" vjg"ykpf" vwtdkpg0"Ykvjkp"
vjg" vwtdwngpv" tgikqp." vjg" ckt" ku" jgcvgf" vq" 77043" ³E"
cpf" kv"oqxgu" cv" c" xgnqekv{" qh" 4807" mo" j–10" Gxgp"
vjqwij"vjg"ykpf"urggf"jcu"kpetgcugf"qpn{"unkijvn{."
vjg"805"³E"jgcv"kpetgcug"jcu"tgpfgtgf"vjg"ncugt"dgco"
vq" dg" cnoquv" eqorngvgn{" wpkfgpvkÝcdng0" Hkiwtg" 3;"
fguetkdgu" c" jkijn{" chhgevgf" dgco"yjkej" jcu" pq"
hqewu."ujcrg"qt"hqto0"Vjku"ku"fwg"vq"kvu"nquu"qh"eq-

jgtgpeg."fktgevkqp"cpf"kpvgpukv{0"Kv" ku" kpvgtguvkpi"vq"
pqvg"jqy"swkemn{" vjg" ncugt"dgco"eqorngvgn{" nqugu"
kvu" dcuke" ejctcevgtkuvkeu"ykvj" cp" kpetgcug" kp" vgo-

rgtcvwtg" xctkcvkqp0"Vjg" kpvgpukv{" rtqÝng" *Hki0" 42+ 
tgugodngu"cp"gttcvke"vtgpf."yjkej"uwiiguvu"vjcv"vjg"
dgco"jcu" gzrgtkgpegf" xctkqwu" gpgti{" tgfkuvtkdw-

vkqpu"qxgt"vjg"gpvktg"rtqÝng0"Vjg"rgcm"kpvgpukv{"jcu"
ftqrrgf"vq"98"rkzgn"wpkvu"htqo"vjg"qtkikpcn"xcnwg"qh"
476"rkzgn"wpkvu0"Vjku"fgÝpgu"cp"gzvtgog"nquu"kp"gp-

gti{"qh"crrtqzkocvgn{"92'0"Hkiwtg"43"rtgugpvu"vjg"
HHV"cpf"ujqyu"c"eqorngvg"nquu"qh"vjg"dgcou"nqygt"
urcvkcn"htgswgpe{"lwuv"cu"kp"tgcfkpi"60"Vjg"rjcugu"qh"
vjg"ncugt"dgco"ctg"kpeqpukuvgpv"cpf"fq"pqv"hqnnqy"c"
eqpukuvgpv"fkuvtkdwvkqp"cu"yqwnf"dg"gzrgevgf0"Hkiwtg"7 

tgkphqtegu"vjg"gzrgevcvkqpu"qh"vjg"Jg/Pg"Icwuukcp"
rtqÝng"vq"jcxg"c"fgÝpgf"nqygt"urcvkcn"fqockp"*Dcp-

kuj"gv"cn0."3;;2="Htkgf."3;87+0"Vjg"kocig"uwdvtcevkqp"
fcvc"kp"Hkiwtg"44"tgxgcnu"c"itg{"egpvtcn"tgikqp"yjkej"
ujqyu"vjg"fkhhgtgpeg"kp"vjg"nqygt"urcvkcn"htgswgpe{"
tgfkuvtkdwvkqp"yjgp"eqorctgf"vq"Hkiwtg"70"Vjg"gz-

rquwtg"qh"vjg"dgco"vq"uwej"jgcv"ykvj"ykpf"xgnqekv{"
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jcu"ecwugf"vjg"nquu"qh"cnn"kvu"dcuke"ejctcevgtkuvkeu0 
Kp"vjku"ecug."vjg"kpvgpukv{"jcu"ftqrrgf"uq"nqy"vjcv"qpn{"
52'"qh"kvu"kpkvkcn"gpgti{"jcu"tgcejgf"vjg"fgvgevqt0"Cp{"
hwtvjgt"ukowncvkqpu"cdqxg"vjku"vgorgtcvwtg"oc{"ngcf"
vq"oqtg"ugxgtg"kornkecvkqpu"cpf"rquukdn{"cp"gxgpvwcn"
nquu"qh"cnn"gpgti{0

6. Determination of Cn
2

Vq"ogcuwtg"vjg"tghtcevkxg"kpfgz"qh"vjg"cvoqurjgtg"
ykvjkp" vjg" vwtdwngpv" tgikqp." c" hgy"rctcogvgtu" ctg"
tgswktgf."pcogn{"vgorgtcvwtg"*V1 and T2+."rtguuwtg"
*r+" cpf" ugrctcvkqp" fkuvcpeg" *r" ?" 94"oo+0" Kp" vjku"
yqtm." hqwt"cxgtcigf" tgcfkpiu"ygtg" vcmgp." vjg"Ýtuv"
vyq"dgkpi"xctkcvkqpu"qh"jkij"ykpf"xgnqekv{"ykvjqwv"
cffkvkxg"jgcv."cpf"vjg"ugeqpf"dgkpi"vyq"xctkcvkqpu"
qh"ykpf"xgnqekv{" cpf"jgcv0"Vcdngu" K" cpf" KK"rtgugpv"
vjg"rctcogvgtu0

Fcvc" kp"Vcdngu" K" cpf" KK" ctg" wugf" vq" fgvgtokpg"
vjg"tghtcevkxg"kpfgz"uvtwevwtg"hwpevkqp."vgorgtcvwtg"
uvtwevwtg"hwpevkqp"cpf"uggkpi"rctcogvgt"ykvj"vjg"wug"

qh"Gsu0"*3+."*4+"cpf"*5+."tgurgevkxgn{0
Vjg"tguwnvu"kp"Vcdng"KKK"eqorctg"ygnn"ykvj"pwogt-

qwu"rwdnkujgf"fcvc"hqt"ukoknct"cvoqurjgtke"uegpctkqu"
*Ygkejgn."3;;2="Mgor"gv"cn0."4223="Pfnqxw."4235="
Vwpkem"gv"cn0."4227+0"Qwt"tguwnvu"hqt"Cn

2"ecp"dg"encuuk-
Ýgf"wpfgt"vjg"oqfgtcvg"vq"uvtqpi"vwtdwngpeg"tgikog"
*Cpftgyu" gv" cn0." 4227+0"Qwt"ogcuwtkpi" crrctcvwu"
jcxg"cnnqygf"wu"vq"rtgekugn{"fgvgtokpg"vjgug"uvtwevwtg"
hwpevkqpu" ceewtcvgn{0"Xcnwgu" hqt"Cn

2" xct{" htqo"qpg"
uqwteg"vq"vjg"qvjgt"cpf"fgrgpf"nctign{"qp"vjg"nqikuvkeu 

Vcdng"KKK0"Vgorgtcvwtg"cpf"tghtcevkxg"kpfgz"uvtwevwtg"hwpevkqp"fcvc0

Tgcfkpi CT
2 *M2 m–2/3) Cn

2"*o–2/3) r0 *eo+ Re *'"325)

1 60:; 3083"'"32–16 :03 707
2 ::09; 6044"'"32–15 303 805
3 84076 305;"'"32–15 404 608
6 376066 8099"'"32–15 20: 70;

Table II. Atmospheric parameters.

Reading T1 (ºC) T2 (ºC)

1 23.14 24.06

2 23.14 27.06

3 48.89 45.60

4 55.21 50.04

qh" vjg" cvoqurjgtg." vjg"rqukvkqp" cdqxg"itqwpf." vjg"
ugrctcvkqp"fkuvcpeg"dgvyggp"ogcuwtkpi"rqkpvu"cpf"vjg"
eqpukuvgpe{"qh"vjg"vgorgtcvwtg"qxgt"vjg"rcvj"ngpivj0"
Hqt"ujqtv"rcvj"ngpivju"uwej"cu"vjg"qpg"wugf"kp"vjku"gz-

periment, the turbulence can be accurately determined 

fwg"vq"vjg"uvcdknkv{"qh"vjg"cvoqurjgtg"ykvjkp"vjg"ncdqtc-
vqt{0"Vjg"uggkpi"rctcogvgt"tcpigu"dgvyggp":03"cpf"20:"
eo"*Mgor"gv"cn0."4223+0"Fgetgcukpi"xcnwgu"qh"t0"tguwnv"
kp"kpetgcukpi"rjcug"fkuvqtvkqpu"qh"vjg"ncugt"dgco"cu"ygnn"
cu"cp"kpetgcukpi"fgitcfcvkqp"qh"vjg"cvoqurjgtg0"Vjku"
encko"jcu"dggp"gzvgpukxgn{"tgxkgygf"kp"vjg"cpcn{uku"qh"
tgcfkpiu"4"vq"70"Cpqvjgt"rctcogvgt"yjkej"ku"qhvgp"wugf"
vq"encuukh{"vjg"Þqy"qh"vjg"cvoqurjgtg"ku"vjg"Tg{pqnfu"
pwodgt0"Htqo"fcvc"kp"Vcdng"KKK."vjg"Tg{pqnfu"pwodgt"
fguetkdgu"c"jkijn{"vwtdwngpv"Þqy"cpf"kornkgu"vjcv"hqt"c"
eqpukuvgpv"ogfkwo."cp"kpetgcug"kp"ogcuwtgf"ckt"urggf"
qxgt"c"ogcuwtgf"fkuvcpeg"yknn"tguwnv"kp"c"rtqrqtvkqpcn"
kpetgcug"kp"vjg"Tg{pqnfu"pwodgt0

6.1 Error analysis

Vjg"gzrgtkogpvcn"gttqt"ctkugu"htqo"dqvj"u{uvgocvke"
cpf"tcpfqo"eqpvtkdwvkqpu0"U{uvgocvke"gttqtu"qeewt"
htqo"vjg"okuecnkdtcvkqp"qh"ogcuwtkpi"crrctcvwu0"Vjg"
RFK" eqpvtqnngt" jcu" dggp"swqvgf" cv" ;7'"ceewtce{="
jgpeg."c"oczkowo"gttqt"qh"7'"ecp"dg"gzrgevgf0"Vjg"
rtguuwtg"ugpuqt"swqvgu"c"oczkowo"rquukdng"gttqt"qh"
203"Rc"qt"c"3'"gttqt0"Vjg"vjgtoqeqwrng"uvcvgu"c"rtg-
ekukqp"qh"203"³E"yjkej"ku"crrtqzkocvgn{"c"3'"gttqt0"
Vjg"cpgoqogvgt"swqvgu"c"3'"vqvcn"gttqt0"Cnvjqwij"
vjgug"gttqtu"ctg"gzrgevgf"htqo"vjg"ogcuwtkpi"kpuvtw-

ogpvu"yg"jcxg"cxgtcigf"qwt"fcvc"qxgt"vjqwucpfu"qh"
ukowncvkqpu."vjgtghqtg"vjg"ogcp"yqwnf"dg"cp"guvkocvg"
qh"vjg"vtwg"tguwnv0"Tcpfqo"gttqtu"qeewt"vjtqwij"fwuv"
rctvkewncvg"kp"vjg"ckt."xkdtcvkqpu"kp"vjg"Þqqt"qt"cp{"
tcpfqo"ckt"ewttgpvu"gzkvkpi"fwtkpi"ukowncvkqpu0"Qwt"
ncdqtcvqt{"gpxktqpogpv"jcu"dggp"ugcngf"qhh"vq"cnnqy"
okpkocn"fwuv."xkdtcvkqp"qt"ckt"ewttgpvu"kpvq"vjg"vguvkpi"
tgikqp0"Yg"ecp"vjgtghqtg"cuuwog"c"rtgekukqp"ceewtce{"
qh";7'"kp"qwt"tguwnvu0"Vjg"gttqt"dct"ejctv"qh"vjg"pgy"
C2"tcpig"ku"rtqxkfgf"kp"Hkiwtg"450
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Hki0"450"Tghtcevkxg"kpfgz"xctkcvkqpu"hqt"tgcfkpiu"4/70

6.764 x 10–15

4.224 x 10–15

C2
n

Observation

1.385 x 10–15

2 3 4 5

–1 x 10–15

7. Conclusions

Qwt"tguwnvu"rtqxg"vjcv"vjg"RFK"ycu"cdng"vq"fgvgev"cpf"
rtqfweg"swcpvkÝcdng" kpvgthgtqitcou0"Vjqwucpfu"qh"
tgcfkpiu"ygtg"vcmgp"cpf"cxgtcigf"kpvq"hqwt"ugrctcvg"
ugvvkpiu."vyq"dgkpi"xctkcvkqpu"qh"ykpf"urggf"cv"tqqo"
vgorgtcvwtg"cpf"vjg"tgockpkpi"vyq"dgkpi"jgcv"ugvvkpiu"
cv"vyq"rquukdng"ykpf"urggfu0"Cnn"rgtvwtdgf"tgcfkpiu"
ygtg" eqorctgf" cickpuv" vjg" wprgtvwtdgf" tguwnvu" vq"
ogcuwtg" vjg" fkhhgtgpegu" cpf" ghhgevu0" Kp" uwooct{."
tgcfkpiu"4"cpf"5"ujqygf"ukipu"qh"kocig"dnwt."okpqt"
dgco"ycpfgt."cpf"okpqt"dgco"urtgcfkpiu."jqygxgt"
dqvj"jgnf"c"uvtqpi"kpvgpukv{"rtqÝng0"Vjku"kornkgu"vjcv"
ykpf"xgnqekv{"cnqpg"fqgu"pqv"fguvtq{"cnn"vjg"dgcou"
ejctcevgtkuvkeu0"Tgcfkpiu"6"cpf"7"ygtg"pgxgtvjgnguu"
ugxgtgn{"chhgevgf"d{"vjg"ceeqorcp{kpi"jgcv"kpenwfgf"
kp"vjg"ykpf"uvtgco0"Dqvj"ujqygf"cp"gzvtgog"nquu"qh"
eqjgtgpeg." fktgevkqp" cpf" kpvgpukv{0"Tgcfkpi" 7" gz-

jkdkvgf"pq"dcuke"gngogpvu"qh"vjg"kpkvkcn"wprgtvwtdgf"
cpcn{uku"cpf"ycu"cnoquv"wpejctcevgtk¦cdng0"Uocnngt"
xcnwgu" tgncvg" vq" cp" kpetgcukpin{" fgitcfgf" cvoq-

urjgtg0"Ykvj"vjku"kp"okpf."yg"ecp"eqpenwfg"vjcv"jgcv"
rgtvwtdcvkqpu"ygtg" ukipkÝecpvn{"oqtg" ugxgtg" vjcp"
rgtvwtdcvkqpu"ykvj"ykpf"xgnqekv{"cnqpg0"Vjg"cffkvkxg"
ghhgev"ujqygf"vjg"dgco"vq"dg"ugxgtgn{"fgitcfgf"kp"
vgtou"qh"rqygt"nquu"cu"ygnn"cu"fktgevkqpcn"Þwevwcvkqpu0"
Kp"rtgxkqwu"yqtmu"d{"Cwiwuvkpg"cpf"Ejgvv{"*4236+."
fcvc"ycu"rtqxkfgf"hqt"c"jgcvgf"rcpgn"cu"c"vwtdwngpv"
uqwteg0"Vjg"tguwnvu"xct{"ykvj"tgurgev"vq"vjku"yqtm."
ukpeg"vjg"eqpvtkdwvkqpu"htqo"fktgevkqpcn"Þwevwcvkqpu"
ygtg"okpkocn0"Cu"uwej."yg"ecp"eqpenwfg"vjcv"jgcv"
eqpvtkdwvkqpu"cnqpg"fq"pqv"chhgev"vjg"ncugt"dgco"cu"
ukipkÝecpvn{"cu"fktgevkqpcn"rgtvwtdcvkqpu0"Vq"hwtvjgt"
encuukh{"vjg"cvoqurjgtg"ykvjkp"vjg"vwtdwngpv"tgikqp"

yg"fgvgtokpgf"vjg"tghtcevkxg" kpfgz"uvtwevwtg"hwpe-
vkqp."yjkej"tcpigf"htqo"3083"'"32–16"vq"8099"'"32–150"
Vjku"hcnnu"wpfgt" vjg"oqfgtcvg" vq"uvtqpi"vwtdwngpeg"
tgikog0"Vjg" uggkpi"rctcogvgt"ycu" cnuq" ecnewncvgf"
cpf"hqwpf"vq"dg":03"vq"20:"eo0"Hwvwtg"yqtm"gpvcknu"
fgxgnqrkpi" c" nkswkf" dcvj" vjtqwij"yjkej" vjg" ncugt"
dgco"yknn"rtqrcicvg0"Yg"ykuj"vq"fgvgtokpg"jqy"vjg"
ncugt"dgco"tgcevu"vjtqwij"fkhhgtgpv"nkswkfu"cu"ygnn"cu"
vjtqwij"xct{kpi"nkswkf"vgorgtcvwtgu0"Qvjgt"fgvgevkqp"
cpf"cpcn{uku"ogvjqfu"yknn"cnuq"dg"gzrnqtgf"vq"dguv"
uwkv"vjg"gzrgtkogpvcn"fgukip"cpf"gzrgevcvkqpu0
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eqorwvcvkqpcn" Þwkf" f{pcokeu" cpf" cktetchv" gpikpgu0"
Urtkpigt"Dtkghu"kp"Crrnkgf"Uekgpegu"cpf"Vgejpqnqi{"."
jvvr<11fz0fqk0qti132032291;9:/5/53;/368:3/40

Pfnqxw"U0"E0"cpf"P0"Ejgvv{."42370"Gzrgtkogpvcn"fgvgt-
okpcvkqp" qh" vjgtocn" vwtdwngpeg" ghhgevu" qp" c" rtqrc-
icvkpi" ncugt" dgco0"Qrgp"Rj{ukeu" 35." jvvr<11fz0fqk0
qti132037371rj{u/4237/224:0

Uoctvv"T0"P0"cpf"Y0"J0"Uvggn."3;970"Vjgqt{"cpf"crrnk-
ecvkqp" qh" rqkpv/fkhhtcevkqp" kpvgthgtqogvgtu0" Lrp0" L0"
Crrn0"Rj{u0." 36." uwrrn0" 3." jvvr<11fz0fqk0qti132097891
LLCRU036U305730

Vwpkem"C0."P0"Vkmjqpqx."O0"Xqtqpvuqx"cpf"I0"Ectjctv."
42270"Ejctcevgtk¦cvkqp" qh" qrvkecn" vwtdwngpeg" *Cn

2) 

fcvc"ogcuwtgf"cv"vjg"CTN"CaNQV"hceknkv{0"WU"Cto{"
Tgugctej"Ncdqtcvqt{."Cfgnrj{."Of0."48"rr0

Ygkejgn"J0."3;;20"Ncugt"dgco"rtqrcicvkqp"kp"vjg"cvoq-

urjgtg."URKG."Ycujkpivqp0
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