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The purpose of this paper is to increase the
lamp efficacy by filling the optimal Nitrogen
gas pressure in the outer enclosure of metal
halide lamp.

This study presents a new model of Langmuir
in the outer enclosure of discharge lamp.

In this paper, in the first place, the dia-
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weter of Langmuir sheath and the total gas
loss were calculated.

Sebondly, the each gas loss was computed if
the arbitrary gas pressure is filled.

With the calculated data, flash over which
affects the lamp efficacy, lamp life and
color rendering was considered.

In case of the established discharge lamp,
the gas pressure has been filled by experience
only roughly.

The gas loss is converted into the radiation
ocutput. Therefore, the lamp efficacy is impro—
ved by reducing the gas loss.
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dl:diameter of arc tube 2-2. diameter of Langmuir sheath % %
d2:diameter of Langmuir sheath the| 7ot AL g Qzf o™
d3:diameter of outer enclosure = ot 37hR] 4o FEpch,
Q=rdla Bw A)
Ta:arc tube temperature . =Td2A(T) w/B B)
Tw:out enclosure temperature =?7'X(T)/ln(-d2/d1) x§w —=)
Langmuir’s assuption A)=B) of 4
Aee 2N 349 AR @ dl/n = d2/B —me])
£ 9| velocityy 0234 sta- A)=C) of 44
gnant 4} €| ¢}, . adl/A = 2/1n(d2/dl) 2)
B.7bA QA o] viscosityy &X 7 (= d1/x :Nusselt Number)
7t 7Y+ & A gt 1)=2)
dgAF 42 viscosityt ¢ d2/B=2/1n(d2/d1)
=rc}. B=d2/2 x ln(d2/dl)
C.coefficient of thermal con- d2 271 d2= Nux B
duction Y YM F49 & NMu=2/1n(Nu x B/dl)
5% 93 sy us Nu x exp(-2/Nu)=dl/B
=t : 1/3
Langmuiry 222 YIN 9 2A4ole . Nu x exp(-2/Nu)= ¢ x (Gr x Pr)

total temperature difference= stagnant

sheatho{ s} o] Foi Xt 7% Wrth.

c:vertical operation : 1/8.45

abebM 9jof4 2| 7% 3 temperature pro 2/3 2/31/31/3 1/3 13
-fileg WAZ ¥ o 432 HE 1 B=8.45xn /0 3 €& 8¢ Pr
TloAME L FhA o o A

dagol Mo +EE kA ¥ stag- : 2/3  2/31/3 1/31/3 173
nant 4 €j A ojuje] o g2 pure cond- d2/B= 2x8.45xn  / 5 4 g 6y pr
uctionof oj¥trt, Wuwof 23 of M Y4 Gr:Grashof Number '

AL BYN AN TELLAN EY Pr:Prandtl Number

w3t} o 2 pure convectionof 2|3 ¢ g:accerlation due to gravity
Meto] of:oj vk ¥ 4 9rt. n:viscosity of a gas

: temperature difference

2-1-2. Temperature distribution curve :mass density of a gas

A= ol AofMo FALE Qep SF™ tcubic expansion coefficient
e=—- YMT)VT A ds Pr: two atomic gas: 0.735 (N2)
=-27r1A(T)dT/dr ane atomic gas: 0.667
(Me B2uUd& Asw P WE 4NN %Y A ¢
== r1A(T)dT/dr ——-1) Po & XA 3¢},

DAE xR 2o

) =2 x m x Po x Teff /
Q x Yal/r dr= -2x1A(T) 3 dr

( k x To x (TatTw) )

@=-271%(T)/1n(2r/d1)x(T-Ta) mAL 12 Yy
= 2) To: P= A X
steady stateof s 1)=2) Teff:effective temperature
rxdT/dr=(T~Ta)/1n(2r/dl) R
3) Teff=vtx [2xﬂxj £/T(r)dr+1/Twx
D4 £442/2 742 4@t : £ 2 -1
ax {3/rde= —251N(T) dr (Vt~0.254x d2 1))
Q=—2=1\(T)/1n(d2/d1)x(Tw-Ta) Vt:lamp total volume
- -4) l:height of arc tube

steady stateoj M 1)=4)

rxdT/dr=(Tw-Ta)/1n(d2/d1)
——=—5) 2-3. g YetolE W= eoyMe 2
Q=-2Ar1A(T)dT/dr
T(r)=Ta-(Ta-Tw)x1ln(2r/dl)/1n(d2/d1)
Q=271A(T)/1n(d2/d1)x(Ta-Tw)

3)=5)
u} gt A temperature distribution curve
T(r)=Ta-(Ta-Tw)xln(2r/d2)/1n(d2/d1)
2 oE¥c
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coefficient of thermal conduction 2. Y& Ao Wilol GE FFAs A4
9} viscosity¥ tt& 2 o] EWNWc).
N(4A) 1 =2.47 (cm)
AMT) = D(NMT d2=1.38 (cm)
N(n)
‘ n(T) = D(n)T pressure Q2 pressure Q2
ufet A, (torr) (mW) (torr) (mib)
Q=2710(T)/1n(d2/d1) ‘x D(X)/(N(X)+1) 10 4628 175 9567
N()+1  N(O)+) 20 4968 200 10032
x (Ta -Tw )2 30 5520 250 10850
vhetd 4 glct. 40 5974 300 11701
. 50 6368 350 12439
3. B g BoirMe YyYN4 60 6721 400 13134
VE Y Po] 2VFY A4 FhAago] 0o 70 7044 450 13790
U2 AYNA el Gojitx ot oj4 o]l Ne 80 7344 600 14417
o432 AYY fused silica At 2 %0 7624 550 15018
S HZ, Na% 22 Tol o Y¥Yo] Wus i00 7889 600 15597
TA 7 o] Y2 Y2 FYV 110 8141 650 16154
4AZ 0.1 torrof A 100 torrate] 2 FY & 126 8381 700 16696
tadels £ Y54 W= mount partsof " 130 s8el2 760 17325
M Yojite Yoy 9% R PareDo 140 8834 800 17735
ofi|el WXE £ TR, FHY URRI Y . 150 9049 900 18721
Y A 9A ¥ stk YL HAYY 160 9257 1000 19667
% $1+ 0.1ltorro] sti} 100torro]4tof s 4 ¥4sy
of Ytrh. eivh ol g% g Ye] 0.1
torro|3te] FtAadoE 24 FoFot A 3*4;}'9 73_*_

238 4% Yol Hgol gL o
F7e oo ot '

Paschen YN of &) ob® 4 eo) M §ojrtn
He 4% BUL (32 Az x A2WY 4o

IV A x&g pxd bl 32 yRE %R
WG Vs Yo hAY Faof 4T glof Ux
o Helg Rk S el ¢yt
A3 2% VYL 3 hAUdo o YN
t}.

1. A4 9 33

142 shAge Hgol mhE d2 A4

X - axis I gas pressure (torr)
y - axis | Diamster of Langmuir shesth (ca}

pressure d2 pressure d2 .
(torr) (cm) (torr) (cm) 29 2)
10 9.653 200 3.212
20 7.175 250 2.924
30 6.084 300 2.779
40 5.435 350 2.666
50 4.993 400 2.574
60 4.667 450 2.499
70 4.413 500 2.435
80 4.209 550 2.376
90 4.040 600 2.333
100 3.897 650 2.291
110 3.774 700 2.254
120 3.666 760 2.214 .
x - 18 essure (torr}
::g ;'i;; :gg :';?; y - :1: ' ::::'v“ loss (wi)
150 3.411 1000 2.093 <a¥3>
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| \\a-
%X - #xis : Diaseter of Langmuir sheath

Y = &xX18 : total gas loss
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A= 2472 o 38%F A & nonradiative
losses 3 8 Zolale sAso @ 164 E 23|
e ¢ & doich. 28 FYo ol 0.57% ¢
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