
  

 
 

 

 

 

UNIVERSITI TEKNIKAL MALAYSIA MELAKA 
 

 

THE DESIGN OF PORTABLE HEXAGON CHICKEN BROODER 

THAT PROVIDE BEST THERMAL COMFORT FOR THE 

CHICKS 
 

 

This report submitted in accordance with requirement of the Universiti Teknikal 

Malaysia Melaka (UTeM) for the Bachelor of mechanical Engineering Technology 

(Refrigeration and Air-Conditioning System) (Hons.) 

 

 

By 

 

 

MUHAMAD FADHIL BIN JAMALUDIN 

B071210410 

930627-08-5433 

 

 

FACULTY OF ENGINEERING TECHNOLOGY 
2015 

  



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

UNIVERSITI TEKNIKAL MALAYSIA MELAKA 
 

BORANG PENGESAHAN STATUS LAPORAN PROJEK SARJANA MUDA 

TAJUK:  The Design Of Portable Hexagon Chicken Brooder That Provide Best 

Thermal Comfort For The Chicks. 

SESI PENGAJIAN: 2015/2016 Semester 1 

Saya    MUHAMAD FADHIL BIN JAMALUDIN 

mengaku membenarkan Laporan PSM ini disimpan di Perpustakaan Universiti 

Teknikal Malaysia Melaka (UTeM) dengan syarat-syarat kegunaan seperti berikut: 

1. Laporan PSM adalah hak milik Universiti Teknikal Malaysia Melaka dan penulis. 
2. Perpustakaan Universiti Teknikal Malaysia Melaka dibenarkan membuat salinan 

untuk tujuan pengajian sahaja dengan izin penulis. 
3. Perpustakaan dibenarkan membuat salinan laporan PSM ini sebagai bahan 

pertukaran antara institusi pengajian tinggi. 

4. **Sila tandakan ( ) 
 

 SULIT 

 TERHAD 

 TIDAK TERHAD 

(Mengandungi maklumat yang berdarjah keselamatan 

atau kepentingan Malaysia sebagaimana yang termaktub 

dalam AKTA RAHSIA RASMI 1972) 

(Mengandungi maklumat TERHAD yang telah ditentukan 

oleh organisasi/badan di mana penyelidikan dijalankan) 

 

(TANDATANGAN PENULIS) 

Alamat Tetap:  

NO 25, TANJUNG PERDANA 7,TAMAN 

TANJUNG PERDANA 31250, TANJUNG 

RAMBUTAN PERAK 

 

Tarikh: ________________________ 

 

Disahkan oleh: 

(TANDATANGAN PENYELIA) 

 

Cop Rasmi:  

 

 

 

 

 

 

Tarikh: _______________________ 

 

** Jika Laporan PSM ini SULIT atau TERHAD, sila lampirkan surat daripada pihak berkuasa/organisasi 

berkenaan dengan menyatakan sekali sebab dan tempoh laporan PSM ini perlu dikelaskan sebagai 

SULIT atau TERHAD. 



 

 

 

FAKULTI TEKNOLOGI KEJURUTERAAN 
Tel : +606 234 6623  |  Faks : +606 23406526 

 

 
  

Rujukan Kami (Our Ref)  :   
Rujukan Tuan (Your Ref) :   
 

28 JAN 2015 
Pustakawan                            
Perpustakaan UTeM 
Universiti Teknikal Malaysia Melaka 
Hang Tuah Jaya,   
76100 Durian Tunggal,  
Melaka.  
 
 
Tuan/Puan, 
 
PENGKELASAN LAPORAN PSM SEBAGAI SULIT/TERHAD LAPORAN 
PROJEK SARJANA MUDA TEKNOLOGI KEJURUTERAAN PEMBUATAN 
(COURSE NAME): AAA BIN BBB  
 
Sukacita dimaklumkan bahawa Laporan PSM yang tersebut di atas bertajuk 
“Quality and Performance Investigation of TiAlN Coated Drill Tools” 
mohon dikelaskan sebagai *SULIT / TERHAD untuk tempoh LIMA (5) tahun 
dari tarikh surat ini. 
 
2.  Hal ini adalah kerana IANYA MERUPAKAN PROJEK YANG DITAJA 
OLEH SYARIKAT LUAR DAN HASIL KAJIANNYA ADALAH SULIT. 
 
Sekian dimaklumkan. Terima kasih. 
 
 
 
Yang benar, 
 
 
 
________________ 
Tandatangan dan Cop Penyelia 
 
 
 
* Potong yang tidak berkenaan  

 
NOTA: BORANG INI HANYA DIISI JIKA DIKLASIFIKASIKAN SEBAGAI 
SULIT DAN TERHAD. JIKA LAPORAN DIKELASKAN SEBAGAI TIDAK 
TERHAD, MAKA BORANG INI TIDAK PERLU DISERTAKAN DALAM 
LAPORAN PSM. 



  

iv 
 

 

 

DECLARATION 
 

 

I hereby, declared this report entitled “The Design of Portable Hexagon Chicken 

Brooder That Provide Best Thermal Comfort For The Chicks” is the results of my 

own research except as cited in references. 

 

 

Signature :……………………… 

Name   : MUHAMAD FADHIL BIN JAMLUDIN 

Date    :  

 

 

 

  



  

v 
 

 

 

APPROVAL 
 

 

This report is submitted to the Faculty of Engineering Technology of UTeM as a 

partial fulfillment of the requirements for the degree of Bachelor of mechanical 

Engineering Technology (Refrigeration and Air-Conditioning System) (Hons.). 

The member of the supervisory is as follow: 

 

 

 

………………………………. 

(Project Supervisor) 

 

 

 

 

  



  

vi 
 

 

 

ABSTRACT 
 

 

Chicken brooder is the place for the young chicks live for early periods of growth, 
when their normal body temperature cannot be maintained by its own body. Unique 
from most other animals, chicks are unable to live for any long time of periods 
because it dependent on others heat source to maintain optimal body temperature. 
There are several type of heating system used in chicken brooder or poultry houses 
which are force air furnace, natural brooder, radiant brooder, radiant tube heaters, 
high intensity radiant heaters and “alternative”heating systems. Moreover, the design 
of the brooder before cannot provide best thermal comfort for the baby chicks.  The 
purpose of this study is to design portable hexagon chicken brooder that can provide 
best thermal comfort for the chicks. To achieve the objective and solving the 
problem before, different type of materials use. Other than that, the brightness of the 
lamp also can be control so that, the temperature of the chicken brooder can be 
controlled. Besides that, the behaviour of the chicks captured using digital camera so 
that, we can know whether baby chicks feel comfort or not. Lastly, it is expected that 
this design of the portable chicken brooder can provide best thermal comfort for the 
chicks. 

 

 

 

 

 

  



  

vii 
 

 

 

ABSTRAK 
 

 

“Chicken brooder” merupakan tempat untuk anak ayam yang baru dilahirkan dalam 
lingkungan (1-14 hari) apabila anak ayam tidak mampu untuk mengekalkan suhu 
yang diperlukan. Anak ayam merupakan binatang yang sangat unik daripada 
binatang-binatang lain kerana anak ayam tidak boleh hidup dalam jangka masa yang 
panjang jika anak ayam tidak dapat suhu yang diperlukan kerana anak ayam 
bergantung pada sumber haba yang lain untuk mengekalkan suhu badan yang 
optimum. Terdapat beberapa jenis sistem pemanasan yang digunakan untuk “chicken 
brooder” atau “poultry house” iaitu (“force air furnace”, “natural brooder”,  “radiant 
brooder”, “radiant tube heater”, “high intensity radiant heater”, and “alternative 
heating”). Oleh sebab itu, reka bentuk untuk “brooder” yang ada di pasaran sekarang 
tidak mampu untuk memberikan keselesaan yang baik untuk anak ayam. Tujuan 
kajian ini dilakukan adalah untuk mereka bentuk “brooder” mudah alih yang boleh 
memberi keselesaan yang sempurna kepada anak ayam. Walaubagaimanapun, untuk 
mencapai objektif yang diinginkan pelbagai jenis bahan digunakan. Selain daripada 
itu, kecerahan lampu boleh diubah-ubah supaya suhu “brooder” boleh dikawal pada 
tahap yang diperlukan. Selain itu, pergerakan anak ayam dirakam menggunakan 
kamera digital supaya kita boleh tahu sama ada anak ayam berada dalam keaadaan 
selesa ataupun tidak. Akhir sekali, diharapkan agar “brooder house” ini dapat 
memberi keselesaan yang baik kepada anak ayam. 
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CHAPTER 1  
INTRODUCTION 

 
 

1.0 Background 

 

Chicken brooder is the place for the young chicks live for early periods of growth, 

when their normal body temperature cannot be maintained by its own body. Unique 

from most other animals, chicks are unable to live for any long time of periods 

because it dependent on others heat source to maintain optimal body temperature. 

There are several type of heating system used in chicken brooder or poultry houses 

which are force air furnace, natural brooder, radiant brooder, radiant tube heaters, 

high intensity radiant heaters and “alternative”heating systems. Under natural 

brooder, brooder hen rears her own chicks using its own quill and it continues to 

cultivate the chicks through providing the needed warmth and protection against 

predators. Radiant brooder refers to some type of heated source enclosure for 

bringing up the baby chicks. Radiant brooders include a heat source, feeders and 

waterers, and bedding. Besides that, forced air furnaces is the most simplistic heating 

system where 100% of heat produced is the form of very hot air, since the hot air is 

significantly lighter than the rest of the air in the brooders. Radiant tube heater use 

propane or natural gas act as the sources for the combustion that place near the 

ceiling of the chicken brooders. Forced air heater can be combined with radiant tube 

heater as the sources of heat for the brooders 
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1.1 Problem Statements 

 

Nowadays, chicken brooder is growly develop by many researcher with 

several type of heating system. Due to the brooder, the thermal comfort of the chicks 

depends on the design, heat source, and material use. Therefore, the heat source will 

provide heat to maintain the temperature required for the chicks in the brooder.  

Radiant brooders provide radiant heat and air heat that will provide thermal comfort 

for the chicks. Other than that, radiant brooder also cost effective for smaller design, 

easy to maintain and also the radiant heat directly warm the floor. 

Therefore, based on the above statement the radiant brooders needed to be developed 

with the best type of material and design that capable to provide best thermal comfort 

for the chicks. All the consideration while develop this project will provide many 

advantages to the brooders. The improvement and novelty for the brooder will ensure 

that the brooder give best thermal comfort for the chicks 

 

1.2 Objectives of Research 

 

The objectives of this project are as follows: 

 

Main Objective:   

To design portable hexagon chicken brooder that give best thermal comfort for 

chicks.  

Specific Objectives: 

1. To measure the humidity level and temperature in the brooder using 

temperature and humidity sensor. 

2. To identify the behavior of chicks at different temperature. 

3. To correlate association between design of portable chicken brooder with 

some of parameters.  
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1.3 Scope of Research 

 

By narrowing the needs for this project, a few guidelines are proposed to ensure that 

this project will achieve its objectives. The scopes covered for this project are: 

i. Design hexagon brooder that use radiant heat. 

ii. Measuring temperature and humidity level using temperature and humidity 

sensor. 

iii. Identified the behavior of chicks at certain temperature by captured or 

recorded using digital camera. 
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CHAPTER 2  
LITERATURE REVIEW 

 

 

This chapter discusses about the articles related to this project. It is consists of the 

products that have been developed by institutions before this project. This chapter 

contains the theory and implementation of the components, equipment and 

programming language used in the previous project. 

 

2.0 Introduction 

 

 Solomon Demeke (2012) stated that, chicken brooder is the place for the 

young chicks live for early periods of growth, when they are unable to maintain their 

normal body temperature. Other than that, Cora Cooke (1943) stated that brooder 

house must be capable on maintaining the desired brooding temperature under the 

different weather conditions. Besides, the place must be tightly constructed to 

prevent drafts, and must have floor that can be cleaned and disinfected readily. The 

lighting that is provided in the brooder must be necessary with the number of chicks 

so it will receive adequate light. There are several type of heating system used in the 

brooders or poultry house which are force air furnace, conventional brooder, radiant 

brooder, radiant tube heaters, high intensity radiant heaters and “alternative” heating 

systems.  

 

2.1 Heat transfer 

 

According to Chris Long and Naser Sayma (2009), energy may exist in two 

forms, such as heat or work. Heat is usually the level of thermal energy transferred 

over a good time frame interval. Heat is said to be transferred, when it crosses the 

boundary. It is said to be natural that heat always flows from high temperature to the 
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minimal temperature region.. The most importance to make heat to be transferred is 

temperature difference (gradient).  

 

 
Figure 2.1: Heat transfer diagram (Chris Long and Naser Layma 2009). 

 
 

Heat transfer is study on the rate at which heat is transfer, duration of heating 

or cooling for certain heat duty and surface area. Others, heat transfer also the 

thermal energy transport due to temperature different. 

 

2.2 Modes of heat transfer 

 

There are three fundamental type involving heat transfers which will be 

conduction, convection as well as radiation stated by Chris Long and Naser Layma 

(2009). 

  

2.2.1 Conduction  

 

Energy is actually transferred throughout the program boundary due to your 

temperature difference by the mechanism linked to intermolecular interactions. 

Conduction demands matter and does not demand any bulk of motion.                               
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Figure 2.2: Diagram of conduction heat transfer (Chris Long and Naser Layma 2009). 

 
 

 

 

 

𝑞
𝑐𝑜𝑛= −𝑘𝐴

𝑑𝑇

𝑑𝑥
=−𝑘𝐴

𝑇2−𝑇1
∆𝑥

 

The rate of heat transfer per unit area is linearly proportional 
to the normal temperature gradient. 

 

When the proportionality constant is inserted, then 

q is the heat transfer rate ( W ) 

k is a material thermal conductivity ( w/m.K ) 

A is cross sectional area in the direction of heat flow ( 𝑚2 ) 

dT/dx is the temperature gradient in direction of heat  flow ( K ) 

dx is the thickness ( m ) 

  

 
 
  

  
 




