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Abstract

This research aims at designing and fabricating a compact steam generator with high power
to weight ratio. This paper reports the analysis results via the developed computer simulation model
of a Spiral-Tube Steam Generator (STSG) and used for designing process. The computer simulation
model for analyzing the combustion chamber with aspect ratio of 450 mm inner diameter and 100
mm height. This paper presented the simulation results on the STSG performance at constant
combustion rate while the number of burner was varied from 1 to 4. To validate the developed
model, the simulation results were compared with the actual experimental results. The LPG burner
with combustion rate range of 5 to 20 kW was used. The simulation results shown that the
combustion chamber with 3 burners is suitable for the proposed system. Due to the length of flame,
resulting in a 3-burner combustion chamber has higher efficiency than 1- and 2-burner, and close to 4-
burner.

Keywords: Computer simulation model, Power to Weight Ratio, Spiral-Tube Steam Generator
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Ideal gas equation:

P = pRT (3.4)

Energy equation in term of enthalpy (H) of all
species:

~ (pH) + V- (pPH) = V- ("—; ‘F‘H) (3.5)

Mean mixture fraction in term of atomic mass

fraction:

f=T"Tex (3.6)

Ef,fuef_zz',u.r

Mean mixture fraction transport equation:

2N +v-(pof) =v-(%vf) (37

0

Mixture fraction variance transport equation:

2 (6F?) + V- (p7F7) = v- (£577) +

Cote (V)2 — Cap 17
(38)
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