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ABSTRACT

The purpose of the present work is to investigate the atomnization charateristics and to
find the available working conditions of given nozzles. Experimental investigations were
camied out with the nozzes, “Delavan” and ‘“Hago”(pressure atomizing simplex
1.25GPH), with 60° and 80° spray angles also at various nozzle pressures.

In the present work, Sauter mean—diameter was utilized to describe the quality of the
atomization. All sample droplets were microphotographed with high—contrust film at 50X
magnification and analyzed by Nukiyama-Tanazawa distribution function.

The 80° spray angle gives better atomization function than 60° spray angle, and avail-
able working conditions were set at approximately 8kg / cnf nozzle pressure.
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a&b : Experimental constants

d, . Arithmetic mean diameter of the droplet

d : Sauter mean diameter of the droplet

dg . Orifice diameter of the naqzzle

g : Acceleration of gravity

n . Total number of the droplet

An : Number of the droplet

An/n: Degree of number—distrubution of the
droplet size

P, : Nozzle pressure

AP, : Increment in nozzle pressure

q . Volume of the fuel spray

Aq/q: Degree of volume—distribution of the
droplet size

r . Radial distance from the spray center

t : Time

X . Diameter of the droplet

a & 3 : Experimental constants

i) : Spray cone angle
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Table 1. Experimental Constants and Calculated
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2 4 6 8 10
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Dept. of Agricultural Machinery Engineering Chungbuk National University

Agricultural Machinery Engineering Major, Dept. of Agricultural Engineering, Chungbuk National University, Graduate
School *

In this research, Octacosane(C,ogHsg) and Sodium Acetate Trihydrate(CH3COONa'3H,0) were
selected as latent” heat storage materials to store off—peak electricity or waste heat of an industrial
plant. Experimental analyses were performed in terms of the variation of phase change temperature
and latent heat, phase change stability for the long term utilization. The results were as follows.

1. The phase change temperatures of industrial grade Octacosane and Sodium Acetate Trihydrate
were 60.7C and 57.4TC, the latent heat were 60.6kcal/ kg and 51.1kcal/ kg respectively.

2. The latent heat quantity of Octacosane was decreased with the increasing number of phase change
cycles. It decreased from 60.6kcal/ kg to 47.2kcal/ kg upto 200 cycles and then no variation was
observed after 200 cycles. |

3. To prevent the supercooling of Sodium Acetate Trihydrate, the nucleating agent, Sodium
Pyrophosphate Decahydrate of 3 wt% was added, and then the supercooling temperature(Tm-—Tsc)
was decreased from 25.7°C to 1°C. The phase separation was disappeared by the addition of
CMC-Na of 3 wt% as a thickener. It was found that the optimal quantity of nucleating agent and
thickener was 4wt% considering the stability of SAT as a latent heat storage material.

4. The phase change temperature of Sodium Acetate Trihydrate(CH;COONa'3H,0) was adjusted
from 57.4 to 46.2C by the addition of UREA. And then the latent heat quantity was decreased
from 51.1 to 38.3kcal/kg.

5. When the heat storage capacities between the sensible and latent heat storage materials were
analyzed and compared in heating process from 30 to 90T, the heat storage capacity of Octaco-
sane was 2.45 times larger than water and 12.5 times than granite at 60.7°C, and the heat storage

capacity of Sodium Acetate Trihydrate was 2.53 times larger than water and 12.91 times than
granite at 57.4C. |

An Experimental Study on the Atomization Characteristics of the OQil
Nozzles

Cho, Han—Jung - Kim, Hi—Chul * Seo, Jeong-Yun - Cho, Yong—Chul

Studied in U.S.A.
Hon. Professor of Inha Univ.*
Dept. of Mechanical Engineering, Inha Univ.**

The purpose of the present work is to investigate the atomization charateristics and to find the
available working conditions of given nozzles. Experimental investigations were carried out with the
nozzles, “Delavan” and “Hago”’(pressure atomizing simplex 1.25GPH), with 60° and 80° spray angles
also at various nozzle pressures.

In the present work, Sauter mean—diameter was utilized to describe the quality of the atomization.

All sample droplets were microphotographed with high—contrust film at 50X magnification and analy-
zed by Nukiyama—-Tanazawa distribution function.
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The 80° spray angle gives better atomization function than 60° spray angle, and available working
conditions were set at approximately 8kg / cof nozzle pressure. |

A Study on the Photo—Conductive Characteristics of (p)ZnTe/(n)Si Solar
Cell and (n)CdS-(p)ZnTe/(n)Si Poly—Junction Thin Film

Jhoun, Choon-Saing - Kim, Wan-Tae* - Huh, Chang-Su**

Inha University
 Graduate School, Inha University*
Korea Electrotechnology Research Institute{(KERI)**

In this study, the (p)ZnTe/(n)Si solar cell and (n)CdS-(p)ZnTe/(n)Si poly—junction thin film are
fabricated by vaccum deposition method at the substrate temperature of 200£1C and then their
electrical properties are investigated and compared each other. The test results from the (p)ZnTe/(n)Si
solar cell the (n)CdS-(p)ZnTe/(n)Si poly—junction thin film under the irradiation of solar energy 100
[mW/cnf] are as follows;

(p)ZnTe/(n)Si (n)CdS-(p)ZnTe/ (n)Si
Short circuit current{m A/ cf) 28 6.5
Open circuit voltage[m V] N 450 250
Fill factor | 0.65 0.27
Efficiency [ % ] 8.19 23

The thin film charateristics can be improved by annealing. But the (p)ZnTe/{n)Si solar cell are
deteriorated at temperatures above 470°C for annealing time longer than 15[min] and the
(n)CdS-(p)ZnTe/(n)Si thin film are deteriorated at temperature about 580°C for longer than 15[min].
It is found that the sheet resistance decreases with the increase of annealing temperature.

Domestic Status of Solar Thermal Collectors and Hot Water Heaters

Kim, Seok Jong

Korea Solar Creative Corp.

In this technical status report, domestic solar makers and dealers for thermal collectors and hot
water heaters are surveyed. The characteristics and specifications of their items are also classified and
discussed. Collectors and hot water heaters are the key part of solar thermal systems which have been
developed under the national policy for the development and utilization of new and renewable energy
resources. This report provides the current domestic status of solar collectors which may be a good
reference for the solar industry and related organizations.
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