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Abstract - The number of gas containers and the period of exchanging gas containers
are very important in designing liquefied petroleum gas(LPG) supply system for small
" capacity domain. And also the evaluation of remaining LPG in containers to be exchanged
is very useful information in commerce. However seldon has been studied on calculating
method about those with respect to gas consumption pattern. In this study, a simulation
method was developed to estimate the evaporation capacity of LPG container, the mass gas
flow rate from LPG container, the temperature and vapor pressure of LPG, and the
remained LPG at containers to be exchange by using LPG property equations, mass balance
equation, and heat balance equation. The simulation results were correlated well with
experimental data. The overall heat transfer coefficient from air to LPG is approximately
9~13 kecal/m®- hr+ T and does not strongly affect on the evaporation capacity of LPG
container. The mass gas flow rate from LPG container is constant when the vapor pressure
of LPG is within pressure regulator’s control range. While, out of range, it suddenly reduce
to a evaporation rate which is balanced with heat transfer from air. The evaporation

capacity of LPG container increased with surrounding temperature and the composition of
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propane, and decreased drastically with continuous gas consumption. The number of gas
containers divided the number of houses using gas supply system was reduced by using

automatic gas feeding device.

Key words : LPG supply system, Natural evaporation capacity of LPG container, LPG,

Automatic gas feeding device.
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Table 1. Constants of LPG Container for
using heat balance.

Capacity Area of | Volume
of Diameter| Bottom Jof Bottom

Container{ D(m) Cap Cap a b
(ke) Am(m?) | Vmilm®)
50 0.3593 | 0.1399 | 0.006072 |-3938( 2.088
20 0.313 0.1062 | 0.004014 |-4564} 1.951
10 0.294 0.0937 | 0.003326 |-4.850| 1.890
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Fig. 1. Evaporation rate of LPG container

with time. Fig. 3. Effect of external temperature on the
evaporation rate of LPG container(Gas
4 consuming rate : 10 kg/hr, Fraction
35 of propane in LPG : 095, Capacity of
) container : 50kg).
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Fig. 2. The change of pressure in the 0
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Fraction of propane in LPG : 0.95,
Capacity of container : 50kg).
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Fig. 5. Effect of propane fraction in LPG
on the evaporation rate of LPG
container(Gas consuming rate
10 kg/hr, External temperature :

0T, Capacity of container : 50kg).
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Effect of propane fraction in LPG
on the temperature in .LPG
container (Gas consuming rate :
10 kg/hr, External temperature :
0T, Capacity of container : 50kg).
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Gas consuming pattern with time
(External temperature : -5T, Gas
consuming rate : 15 kg/hr, Gas
consuming time per day : 1
hr/day Capacity of container °
50kg, Number of container :@ 4).
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Fig. 8. LPG Remained in container with
time(External temperature : -5T,
Gas consuming rate : 15 kg/hr,
Gas consuming time per day : 1
hr/day Capacity of container
50kg, Number of container : 4).
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Fig. 9. Gas consuming pattern using
automatic gas feeding device
(External temperature -5T,
Gas consuming rate : 15 kg/hr,
Gas consuming time per day : 1
hr/day Capacity of container
50kg, Number of container : 4,
-- spare part, — supply part).
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Fig. 10. LPG Remained in container with
time (External temperature : -
5C, Gas consuming rate : 15
kg/hr, Gas consuming time per

day 1 hr/day Capacity of
container 50kg, Number of
container : 4, -- spare part, —
supply part).
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Table 2. Natural evaporation capacity of
LPG container(kg/hr)*

Container using

Temp Composition Container automatic gas
(°.C) (propane%) feed device

50kg | 20kg | 10kg [ 50kg | 20kg | 10kg

95 54 122 (12| 74130] 16

5 90 48 119 [ 11 | 62 | 29 | 15

80 35|14 |08 |49 23|12

95 43119110 |57 23|12

0 90 381160949 ] 20| 11

80 241100639 |16 | 08

95 33114 (0814118109

-5 90 28 1121071351608

80 17107 (04|25} 11 105

9% 25111 106|307 12]07

-10 90 20109 105|25|10 ]| 05

80 0904102 })14 (06|03

95 17107 04|18 (08| 04

-15 90 1210503 [13]06]{03
80 02 ] - - (04021 -

- : Natural evaporation capacity is lower
than 0.1 kg/hr
¥ When the gas consuming time is longer
than 1 hr, the natural evaporation
capacity is lower than that in this
table.
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Fig. 11. Natural evaporation capacity of

LPG container with peak gas
consuming time(Fraction of
propane in LPG : 0.95, Capacity
of container : 50kg,).
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Notation

BEERHE (M)

A% E#md)
BABERAEE)(m)

#4658 (kg/hr)

BB Folds LP7IAE(E)
BE J1(atm)

Betel EFME(kgf/em®)
Z29o KREKe/cm’)
W& (m)

BT R (m)

A% Bo(m’)

H#(kcal/kg. C)

BHHN BHE(kg)
BEARY BEBEERM
FOIE B (R (keal/m” hr. C)

BECTC)

7R BB B (kcal/kg)

R (kg/m°, g/ml)

2l gEsel #AE(kg/m)
T2 %S B (kg/md)
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