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A development of spreadsheet program for heat surface calculation in fire-tube boiler
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Abstract

This paper presents a spreadsheet program developed for heat transfer surface calculation in the fire-
tube boiler. The obtained heating surface is related to the pre-defined parameters such as; the length and
diameter of the furnace, the length and diameter of fire tube and required steam generation capacity etc. The
program procedure involves 1) Ultimate and stoichiometry analyses of selected solid fuel for obtaining flue gas
composition, 2) Utilization of combustion theory to obtain the amount of fuel and air under desired thermal
throughput 3) Employment of the empirical and analytical models of convection, conduction and radiation mode
of heat transfer as appropriate to determine the overall heat transfer and estimate the required surface for boiling
mode of heat transfer. With iterative method, a number of tubes would finally be obtained. The predictive
performance of this numerical program would then be assessed using the measured data from a fire tube boiler.
The results showed that the efficiency of the boiler from the calculation is 76 percent compared with measured
boiler efficiency is 81.567 percent. An error percentage is 6.82 percent because actual combustion depends on
fuel compositions affected of program accuracy if compare with combustion in theory. A program assumptions
are different if compare with actual boiler operation.

Keywords: Fire-tube boiler, Heat transfer surface, Numerical Program.
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vialwWian2™ | 3 0.41 4 42
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() sanatlasanlodiang - ppm
o & a
| pan loauad lulasianang - ppm
Y 9 ' '
/ s TaInaIN | Tiake 61.135 | ka/hr
gunpillaiFoiadn 161.733 °Cc
y g o 4 °
O pannlFIaNaULAY 41.163 C
¥ ANANNTOURVDILTOINGS | 4,251 kcallkg
A1AnuIANITaniuNIz | 0.3281 | keall
Y vedfinwiFongmund Nm, C
calculation (hi,ho,hrad) 161 733 °C
\ 4
GonTiontcaoultin af 5 Tayadniviienzilsininmndalati
¥ iGHE ANA10/ | e
Define L o £
‘ UUNN
) e % A 3
aaTlauiade 0.392 m"/hr
/ = pannilinawade 76.367 °c
/ Npre input True - L=0.95°L o :z i
/ = anuawlasiniafy (Py) 5.113 bar
aasifiluaianid 14.460
o & a A9 o A
I ‘ AL TaINAINLTIaRY 61.135 kg/hr
Q" e RS e st . v
1Al NTauG 189 kg/hr
\T8IN&9 (Wood Pellet) 17.795 | MJskg
‘ v - o ¥
— e [ —— Uszantmwnaiabatin 81.567 | Percent
B e [ cooarsuadnic, (4 ps i el y —— = —
: lasdayandalonrana13nen 4 uaz sldiuaia
v awaTzRIINUIENaNTY [17] iRathanlfiiouny
ldsunsudiwas 9nan3197 1 wudimsasen ny, 7

50 danuaanainiaudingaagin 1.8 wasiFud

o Qq: = =) Y ldl ' o dl a
mumuaaﬂhm Nore AN LVIND 50 LNaaaUINIh
Y

N= ny True —#{  Monitoring N value

False

JOUVDINTITAIUI UL UL INE Wﬁﬁ‘hmuiauﬁasﬁq@
WNBANTIALS WA TAIWI

4.3.2 Aarzilaglagnuilasidssansnwnalnin

@397 6 aduaasmInrafmrIncanlumsltne

— ) nmswmassusnlaslusunsy
g'ﬂﬁl (3) Flow chart u&ad3tnmsvianuaeaslysunsy Efficiency | UW/m’K) | As(m’) | N %error
a3197 4 anTetayadnitlieniudialaldy 50 53 339 912 | 7829
Toya fin Wik 60 4575 | 3885 | 2001 | 52.36
aTvial 70 40 4598 | 3544 | 1562
Liin 80 35.4 577 | 60.76 | 4467
% sandanluloifoaiy 10.827 % 90 3167 8844 | 12731 | 203.12
% msr”auvl’maﬂvlsﬁﬁmsg 9.640 % PnuamMTUSsusunud iamIswamesIuInas
anfuausauuenladiady | 267.205 | ppm nstasuudasdidszingam fanunaainfengs
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A2NTINIBNTA I DU UING

a13797 7 anTsugasswurieanzanlunsldam

INNITATUI LU UIWEN

Efficiency U(W/mzK) As(mz) N Yerror
50 22884 29.67 0.02 99.95
60 1615 29.91 0.565 98.65
70 155 33.85 9.08 78.38
75 51 45.24 33.8 19.52
76 41.03 50 44 1 5
78 26.05 64.53 75.6 80
80 16.31 90.5 131.89 | 214.02

NN IR ULINF NIz ENT NN 993D
& ° A ¢ = & A& a [
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TUsunsuwinny 6.82 lasidud lagainuaanatafa
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Far1nlUsunsNRan ITRUNITANUFUNUENINALA LS
AUWOANTINVBINTFNNHITI AzaIanNawlaling
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