


bl b el | sl
® ASUNET




o e . - e
]

5 . .
(A EN
s (e axa >

ahg Saally (g RS alisal

o

paid

Ledianay Lehilisi a3 AN Balall of audind) Al awdd
Gyt A 090 el B MY s o

[4
O
Sk} e damg B o8- Jakas

Yot =Y+ (i dgad Lshyg dggia Y010 Gadjha o A
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

SOCHOGAEHOTACEAEHOEOES




"7 - @@@\’/Q O ) —(u-—v—tor-v—ml—v‘m—v—m)—w







620,)

SPRAY MEASUREMENTS OF COAL WATER SLURRY
PRODUCED BY AN EFFERVESCENT ATOMIZER

by
Eng. Ahmed Samir Mohamed khalil
B. Sc. in Aircraft Mechanical En_gmeering

A Thesis Submitted to the
Facuity of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCE

in
MECHANICAL POWER ENGINEERING

FACULTY OF ENGINEERING CAIRO UNIVERSITY
GIZA,EGYPT
JUNE 2005




SPRAY MEASUREMENTS OF COAL WATER SLURRY
PRODUCED BY AN EFFERVESCENT ATOMIZER

3 K : by
, ' Eng. Ahmed Samir Mohamed khalil
B. Sc. in Aircraft Mechanical Engineermg .

A Thesis Submitted to the
Facuity of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCE

mn
MECHANICAL POWER ENGINEERING

Under Supervision of

Prof. Dr. Abdel Motaleb A. Mostafa
Mechanical Power Dept.
Faculty of Engineering
Cairo University

FACULTY OF ENGINEERING CAIRO UNIVERSITY
GIZA, EGYPT
JUNE 2005




SPRAY MEASUREMENTS OF COAL WATER SLURRY
PRODUCED BY AN EFFERVESCENT ATOMIZER

by
Eng. Ahmed Samir Mohamed khalil
B. Sc. in Aircraft Mechanical Engineering

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCE

in

MECHANICAL POWER ENGINEERING

Approved by the

Examining Committee

Prof. Dr. Nihad Mohamed El Chiazly O, Qcd_ %Q@%Qj Member

Prof. Dr. Essam Eldin Khalil g‘t Member

Prof. Dr. Abdel Motaleb Aly Mostafa @m@ﬁVf/) Thesis Main Advisor

F7

FACULTY OF ENGINEERING CAIRO UNIVERSITY
GIZA, EGYPT
JUNE 2005




——
[
ACKNOWLEDGEMENT

) 1 would like to express my appreciation and gratitude to Prof. Dr.

. Abdel Mataleb A. Mostafa for his valuable supérvision and continues
guidance during this work. I am also grateful to him for his efficient and
hard support to accomplish this work.

I would like to express my appreciation and gratitude to Prof. Dr.
Essam Eldin Khalil for his valuable guidance during the seminar that

improved this thesie.

I will never forget the valuable guidance from Dr. Saad Hassanein

Abdel Gawad for his help to complete the present work.

Thanks are also due to the Mechanical Power Engineering
Department, Faculty of Engineering, Cairo University, where this work

has been conducted.

I will ever remember the great sﬁpport from my leaders in work.

This support had a great effect to accomplish this thests.

My friends in work also had a great effect of encourage me to

achieve this thesis.

To my family all respect and love for their support during my study

for 5 years.

Ahmed Samir M. Khalil




a

ABSTRACT

The present study is concerned with the atomization of coal water slurry (CWS),
' which is used as a fuel in many engineering applications that utilize cheap coal as a

potential substitute to oil.

The main objective of the present work is the experimental investigation of

Coal-Water Slurry (CWS) with coal particle sizes of 75 & 250 pm is presented in

thesis. Axial and radial distributions of the Sauter Mean Diameter (SMD) and average

~ spray velocity using an-effervescent atomizer is presented. The effects of air liquud

ratio and atomizing pressure are considered. All experiments are performed at normal

ambient atmospheric conditions using a Phase Doppler Particle Analyzer system

(PDPA). The tested CWS contained 25% coal by weight. The air to liquid ratio (ALR)

varied from 0.02 to 0.1. Results for water only (without coal particles) are obtained

. and considered as a base for the CWS results. The mass flow rate for both water only
and CWS is kept the same at 5.2 g/s. The atomizing air pressure varied from 2 to 4

! bar.

The results show an increase in SMD and a decrease in droplet velocity with the
increase of the radial distance towards the spray edge and away from the centerline.
A decrease in SMD with the increase of ALR is observed up to a value of 0.4. Behind
this value, the ALR has a very little effect. A weak dependence of SMD on discharge
pressure is observed. The resuits also show that the SMD of CWS having coal
particles of smaller size is higher than SMD of CWS having coal particles of larger

size. The results also show that CWS having coal particles of larger sizes is closer to
the water only results than CWS having coal particles of smaller sizes.
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