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ABSTRACT

The use of Thermal Energy Storage (TES) tank that currently being practice

by GDC UTP has becomea widelyaccepted method for the productionand storage of

chilled water for air conditioning cooling. However in 2009, GDC UTP's TES has

detected having high turbidity which is higher than 300 NTU and accumulation of

sludge at bottom of the tank due to no clarification system for chilled water system for

10 years. This accumulation of sludge will be starting point of heat transfer failure

and corrosion cell. This project will investigate a suitable clarification system that

would help to achieve reducing the turbidity and total iron value in TES tank into

desirable range. Coagulation & Flocculation and Dissolved Air Floatation (DAF)

system only being take into our consideration because this project will focus toward

turbidity as an indicator that we want to reduce. Based on the experiment carried out

through this project, Coagulation- Flocculationis very good approach to be

implemented for water treatment for GDC UTP Chilled Water System compared to

Dissolved Air Floatation. Results of treated water by Coagulation - Flocculation

shows around 20 NTU which is already below 30 NTU, allowable specification

turbidity for chilled water in GDC UTP.
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CHAPTER 1

INTRODUCTION

1.1 Background Of Study

Cogeneration/ District Cooling Plant for Universiti Teknologi PETRONAS

(UTP) are designed to produce electric power and steam from Cogeneration system,

and supply chilled water from chilled water system. Electric power produced from

Cogeneration system is used for UTP and Plant operation, and the steam is used

mainly to producechilledwater in SteamAbsorption Chiller (SAC).

Water chillers are used in a variety of air conditioning and process cooling

applications. They cool water that is subsequently transported by pumps and pipes.

The water passes through the tubes of coils to provide air conditioning comfort to the

occupants of commercial buildings and industrial facilities and to support industrial

processes. Systems that employ water chillers are commonly called chilled-water

system.

The chilled water system in GDC UTP consists of mainly Steam Absorption

Chiller (SAC) system and Thermal Energy Storage (TES) system with Air Cooled

Chiller (ACC), and this chilled water supply and return system is connected with

those systems. Primary pump system is provided in chilled water system, so that

pumps in SAC and TES system supply directly chilled water to customer building.

And chilled water is also used for air-conditioning system in plant, and supplied to

AHU and FCU for electrical room, administrator area and CCR etc.

The thermal energy storage (TES) tank is a place where the charging of cooling

energy happened during night time. TES tank is provided for purpose of reduction of

total chiller's capacity by using stored chilled water in TES at peak time of customer's

1



chilled water demand. And also electric consumption in plant at the peak time can be

deducted, due to reduction of total chiller's capacity. The TES tank has a capacity for

10,000RTH, and it is able to store chilled water of 5,400 m3. There are 4 pump to

discharge chilled waterfrom TES tankto chilled waterdistribution pipeline (customer

building), and these pumps are able to discharge chilled water for 1,500RT, and will

cover 4,00RT.

1.2 Problem Statement

Thermal Energy System (TES) tank at Cogeneration/ District Cooling Plant UTP

has been detected having high turbidity and accumulation of sludge since no cleaning

conducted after years in operation. In 2009, the turbidity level is measuredhigher than

300NTU. The fine sedimentation or known as suspended solids which is soluble in

the chilled water will precipitateand accumulating at the bottom of the TES tank.

This is because the system is designed to avoid turbulence as water re-enter the

tank, sludge tends to form and is not dispersed by the flow of water. This sludge can

accumulate and harbour microbiological organisms that can increase deposit and

corrosion problems throughout the TES system.

The sludge also will be a starting point of heat transfer failure and also corrosion

cell which known as under deposit corrosion. Under deposit corrosion will thinning

the piping material and resulting a total shutdown of system.



13 Objective

To study suitable clarification system for Gas Distilled Cooling UTP Chilled

Water System that would help to achieve reduce the turbidity and total iron values in

TES tank and distribution line into desirable range. This project only takes

Coagulation & Flocculation and Dissolved Air Floatation (DAF) system into

consideration because turbidity is the main indicator in this project.

1.4 Scope of Study

The scope of study for this project is on analyzing the high turbidity level that has

happened in GCD UTP chilled water system and propose a clarification system to

control the problem. A few techniques have been identified as potential solutions to

be implemented on the chilled water. Further discussion is made by comparing the

result of turbidity level for the different techniques through the experimental method

in the laboratory.



CHAPTER 2

LITERATURE REVIEW

2.1 Definition of Turbidity

Turbidity is a measure of the cloudiness or murkiness of water due to suspended

particle. Turbidity in water is caused by suspended matter, such as clay, silt, finely

divided organic and inorganic matter, soluble coloured organic compounds, plankton

and other microscopic organisms. This measurement is relate to the optical property

of a water that causes light to be scattered and absorbed rather than transmitted in

straight lines through samples. For example, at high particle concentrations, scattered

light itself be rescattered by the suspended solid before reaching the detector or

observer's eye.

There are several methods may be used in the measurement of water turbidity,

but only two of these, nephelometry and turbidimetry, form the basis for present

standard method. A Jackson turbidity unit (JTU) is an empirical measure of turbidity

based on the depth of a sample water column that is just sufficient to extinguish the

image of a burning standard candle observed vertically through the sample. The

current method of choice for turbidity measurement, in both Canada and United States

is the nephelometric method. Nephelometric turbidimeters measure the intensity of

light scattered at 90° to the path of the incident light. However, that as there is no

direct relationship between the intensity of light scattered at 90 and JTU("UN Water

Learning Center," 1995).


