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INITNITHI h ) 1N1999NU03 APMB

ansaii luwaa output radiation efficiency (h

rad, loss rad-

a
t =t ) dsuiu dwaasluaunsae 1l

h,=h_,+h (1)

rad conv

[ Fd
auaumsn Al PdusMIU h |, 9INMINAAIAINNITABIAILIN 4 aNaun3Tee

4 o :
ievzeIIamIIN 7 ¢e'll

h - Output radiation at exit of APMB _ ‘q ( E)‘ % 100 @2)
Input thermal power FR
dio
q'te)=2p[l"te)-1 el (n3)

Taof o+ uae 1~ Sluanudumsunsean 1 lufamedutinaz heihmuday
te
1"t e) = 1o (O)Es(te) + [1,[TE NE, @ ¢ —t )dt’ (A4)
0

4
S Ty

rtpH=1, = (A5)

f optical thickness t uaz A1 absorbtion coefficient K vo4 packed bed annsor ldnnaumsi

(A6) LAZAUNIT (A7) AWAIAL

t =kx (A6)

d 2
K =gt NP [E] (A7)

o Ereff f19 an effectiveness emissivity of the packed bed [19] auaasludums (as)

. - {(1+ ) N il

2

- zeR,s) [e(0.6902 " 0-38033R,s)_ 1]} + e(l— €rs X0_3451+ 0-19025R,s) (M)

o emissivity of a solid sphere € s=0.932 [20]
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wag F; fiom view factor ansavinne laaumsdeldi

1 r 212
F ==|s- 32—4(—1) (R9)
2 I
1+ R?
s=1+—3" (A10)
f
R = 1 (A11)
R] = rrj
(A12)

o 307 K
- 0.606114535421024
= 0.366693488535263
0] 0.0000000567 W/m"2 K 4
= 267.46 W/
|‘HT = : —
e 98.07755295 W/,
,:_Lff 160.255122 W/
ty , L 5.14x10%7/3§2
I Ib [Td: )]Ez(t E _t )dt s
0
X 71
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9 n Y a

Foyannmatetesduiounuaasl uaumsez 18 4
It ) =98.07755295 W/m? + 5.1 x10* W/m?
= 5.1 x10* W/m?
1 @ ;) =(0.0000000567W/m?K* x 307 * K) /3.14
=160.25512 W/m?
g"t ) =2x 314X (5.14x10* WIm? - 160255122 Wim?)
= 322X 10° Wim?

view factor dienaus ldshfivuna oo cm

o i o = L. a N o Yo A
uugnlaouliidluasnan Tastivinaduriguanais 1s M vzawisomum laaal

2
S_1+[1%§'26—} - 378933

15

R; _ﬁ =06
45

Rj —ES =36

1
-
F1—>j=% 37.8333{37.83332—4(%} }2 = 0,549

ol

1 i
A UIT AT TLANTAINMTUNT 9T 1A il

3.22.10°w | m?50.549.0,0255,,2
21,10°w

how= )x100 = 23.40633%

h. =5153-23.40633 = 28.13%
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Design Tdmssaui 69 kW
iiosnni  FR gagafiin ¢B-KB10

L uenvods (D) 1naL

D, = [0.152 + D}

ommnua D, 0.05mm D, =v0.152 + 0.052 = 0.158 mm.

2. LPG (Q) 0.00348 msa’s 1L LPG (V)
Q
Y=
o A 0.01764318 m’ V=208 197243312

3. Reynold Number (Re)

dop  L164kgm®,V.....019724331mis,d  015mm.  p 0.00001872 kg/m.s

~ 1.164 x 0.19724331 x 0.15

Re = 00001873 = 183.967314
4, dnnmuvmamni )
(. _ 150
' 7 35Re
weaRre  183.967314 K, = ﬁ = 0.23296064
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4 Cz(”"’;‘) :
1o e(r) =€y Il-l-cle_ d ] , 7 Srérgzi
_Ca(re—1) T, +71;
e(r)=em[1+cle d ], ez - <r<T
Lﬁa EOO flfh 03517 Cl CZ
1 1= 1 1
=, T 03517
_c2(re-r;)
2Ci€d|1—e 2d 6.7007(0.079—0.025)
= _2(1.8433)(0.3517)(0.015)[1—e 2(0.015) ]
2= (E—€o0) (T —T1) - (0.4055-0.3517)(0.079—0.025)
[ [ A A
vasnnunumangas illuaumaion e ¢, G

¢, = 1.843332386

¢,=6.700736475



4 Al Al 9&’ "; =
waztiipunumeae e ldiunldnsvliian 0.021894763

¥ H
MIEZRTUUMANUNTUIRAY (€) U

__ 0021894763 _ oo
€= 0079-0025 =
6. Correction factor () vnauns

_ﬁwEAwi _ﬁ_tﬁ ﬁ1.!;(&'14»»'9
A, VA, A

A
SN13)

1
=3 2
wi = 2 E i) M2 o
=—-K;(1-¢€,)M,,; +|K:(1—€,;)°M%, + Ky —————
= okl — Epi) Myt I i( Ewi) Miy; 5 M,,;(1 - E_wi)]

0.44833 %
1.2324(1 - 0.4-4-83)]

= —0.23296(1 — 0.4483)1.2324 + [0.232967(1 — 0.4483)%1.2324% + (11.3903)

1.
e Ki(1— €)M, + |K2(1 — €,.)2 M2, + K. e ;
5 M €we)Mwe 1 €we we 2 M,o(1—€,0)

0.4816° 1

=—0. - 0. . . 2(1 - 0.4816)1. & .
23296(1 — 0.4816)1.3552 + [0.23296%(1 816)%1.3552° 4 (11.3903) 13552(1 — 04816) 2

ot =3 2
Uy . - €

Ayi = [ + d)? — 7] = m[(0.025 + 0.015) — 0.025?]

Aye = n[1r2 — (1, — d)?] = 1[0.0792 — (0.079 — 0.015)?]

A = 7t[(r, — d)? — (r; + d)?] = 7[(0.079 — 0.015)2 — (0.025 + 0.015)?]

Ap = n[12 — r#] = [0.079% — 0.025?]
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D; 0.05

Mwi =1+ 6(D+d)(1-2wp) 1+ 6(0.05+0.015)(1—0.4483)

De =14 0.158
6(De—d)(1—Eye) 6(0.158—0.015)(1-0.4816)

Mye =1+

Ky = [1+2K,(1 - 9152 = [1+2(0.23296) (1 - 0.4055)] S
M. diauaa correction factor v 1denan sl
% = 1.080582922
% = 1.033679748

Ut
— = 0.743554224

1

Ayi = 0.003063053 m?
Aye = 0.006738716 m?
A; = 0.007841415 m?
Ap =0.01764318 m?
M, = 1.232401753
Mye = 1.355241449

K, = 11.39034197

nase Correction factor (C)

_ (1.0805)(0.0031)  (0.7436)(0.0078) ~ (1.0337)(0.0067)
- 0.0176 0.0176 0.0176

C=0.912877983

90



7o wm wlsa

a =150

p(1-8*

dz 6_3

b

i

(1.87 x 107°)(1 — 0.4055)?

(0.0152)(0.40553)

b =j1.75

p(l—f‘ _
d\ é3 )_

a=66.18191625
b =34.80336231

8.

iio AP

9.59886
L

9.59886 Pa

L=0.1874m

0.015)( 0.40553

1.164_ 1 — 0.4055
\/(1.75)( )

a b

AP N
— = a(CV) +b*(CV)?
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= (66.18191625 x 0.912877983 X 0.19724331) + (34.80336231 x 0.912877983 X 0.19724331)?



