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ABSTRACT

The benefits of thermal stratification in sensible heat storage systems has been consi-
dered and studying by several investigators. In this paper, the basic data which is hard
to obtain normally through the experiment were obtainable through the computer
simulation. The major objectives of the study were to assess the benefits of stratified
storage in residential solar water heating application and to suggest the optimum design
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parameters. From the computer simulation, follwing results were obtained.

1. The solar load fraction increases with increasing the number of tank segments. In
these simulation, the magnitude of the improvement was about 10%.

2. The solar load fraction increases when the ratio of diameter to height of the tank(H/
D) increases to 3, but H/D exceed 3 then, the solar load fraction decreases. In these
simulation, the magnitude of the improvement was about 3%.

3. Increasing the collector flow rate slightly improved the performance of the mixed
storage system(Node=1). But, for the stratified storage system(Node=N), the solar
load fraction increases with decreasing flow rate until the point is reached at which
the collector outlet temperature reaches the boiloff limit of 100C over some portion

of the simulation period.
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NOMENCLATURE

. collector area(m’)

. surface area of the tank(m’)
. specific heat(kJ/kgC)

. diameter of the tank{m)

. energy(J)

. solar load fraction

mmoo PP

T
x

. collector heat removal factor

. hourly irradiation(J/ m’)

. height of the tank(m)

: mass of water(kg)

. flow rate(kg / hr)

: day of the year

: number of nodes

. flow rate(LPM)

w: auxiliary energy(J/ hr)

Qg : energy loss to environment(J/hr)

Q,..s rate of removal of energy to the load(d/
hr)

Q, : total heat capacity(d)
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Qroni total load(J/hr) @ : hour angle(°)
Q. : rate of addition of energy from the collec- SUBSCRIPTS

tor(J/hr) a : ambient
R : ratio of beam radiation on tilted surface to C . collector

that on honzonta] surface E : extraction
S . absorbed solar energy per unit area(J / m’) e : effective |
T : temperature(C) i : inlet, ordinal number of the nodes
t : time(min.) L : load
U : building loss coefficient(E/ m'C) M : mixed
V : volume of the storage tankfliter) O : outlet
GREEK r : retumn
a : absorptance(%) S : storage, stratified
B tilt(°) SUPERSCRIPTS
0 : declination(®) c : collector, corrected
€ : error tolerance L : load |
7 : efficiency - P . predicted
T : transmittance, time
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ABSTRACT

Following the oil crisis in 1979, there have been surge of movements by the government in Korea
to conserve petroleum-based energy in every sector of society.

One of these movements was the application of passive solar technologies into the construction of
school buildings. Various passive designs are developed paying special regard to architectural and
climatic factors.

This paper is related to the application of the passive solar technology(direct gain system) to high
school buildings.

A Simulation for the Stratified Thermal Storage System in Residential
Solar Energy Application

Pak, Ee-Tong - Yoo, Hoseon*

Sung Kyan Kwan Univ
Kyung Sang Univ.*

The benefits of thermal stratification in sensible heat storage systems has been considered and
studying by several investigators. In this paper, the basic data which is hard to obtain normally
through the experiment were obtainable through the computer simulation. The major objectives of the
study were to assess the benefits of stratified storage in residential solar water heating application and
to suggest the optimum design parameters. From the computer simulation, follwing results were
obtained. |
1. The solar load fraction increases with increasing the number of tank segments. In these simulation,

the magnitude of the improvement was about 10%.

2. The solar load fraction increases when the ratio of diameter to height of the tank(H/D) increases
to 3, but H/D exceed 3 then, the solar load fraction decreases. In these simulation, the magnitude
of the improvement was about 3%.

3. Increasing the collector flow rate slightly improved the performance of the mixed storage system-
(Node=1). But, for the stratified storage system(Node=N), the solar load fraction increases with
decreasing flow rate until the point is reached at which the collector outlet temperature reaches the
boiloff limit of 100C over some portion of the simulation period. |

‘Study on the Latent Heat Characteristics of the Organic Compound,
CosHss and the Inorganic Compound, CH3;COONa-3H,0

Song, Hyun Kap - Ryou, Young Sun*
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