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ABSTRACT 

A kind of instant noodle who applying advanced technology; self-heating technology to 

make the people daily life getting easier and better. Design of the self-heating instant 

noodle package is based on the results of the questionnaires according to the survey of 

different nationalities. Three new design concepts were investigated and two types of 

heat producing methods were considered to apply in packaging design based on the 

Quality Function Deployment Method (QFD). After studying the current designs of 

instant noodle, the design of self-heating noodle has been determined. The packaging 

materials were chose according to their physical and chemical properties especially 

their temperature resistance in long term period. To get the right portion of chemical 

mixture, several lab tests have been done. The most important aspect of new design was 

focus on a kind of instant noodle packaging which does not need fire or electricity to 

get a hot and delicious noodle soup. Once the chemical reaction has been activated, the 

heat will be produced and a cup of hot noodle soup will be delivered within minutes. 

 

Keywords: Instant Noodle, Self-heating, Quality Function Deployment (QFD), 

Packaging Design 
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CHAPTER 1 

    INTRODUCTION 
 

1.1 Background of study 

During these days, new packaging design becoming popular more and more and people 

are keep on trying to think about the best packaging design on every product based on 

the functions such as convenience, flexible, easy to use and cheap. And, the rest two 

things: keeping the food fresh and keeping the taste in best condition play an important 

role in food packaging line. A good packaging must include label on its packaging. 

Label shows detail ingredients of products, the expire date, caution and some 

interesting facts about the product. 

 Nowadays, people are getting busy and husbands and wives do not have time to 

prepare their meals. So, instant foods are getting popular all over the world. We do not 

need to pay lots of time and costs to get a hot, fresh meal. Within a few minutes, we can 

eat comfortably and deliciously in our daily lives. Among the fast foods, Instant 

noodles are one of the most popular items all over the world. To get a hot noodle soup, 

we do not need many things. We just buy instant noodle cup and add some water. After 

3 or 4 minutes, it is ready to eat. But in some occasion, we cannot get hot water easily. 

The purpose of this thesis is based on these occasions. Sometimes when we travel or we 

go on a picnic, we do not take any hot water and it is difficult to get hot water in that 

situation. But we deserve to get a delicious hot noodle soup in any situations. So, we 

see the opportunity to sell self-heating instant noodle in the market because everyone 

want to get a convenience package of instant noodle even they do not have hot water. 
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Figure 1.1: Current cup package design of instant noodle that need to add hot 

water 

1.2 Statement of the problem 

Nowadays people are getting busy and they do not have enough time to prepare hot and 

fresh meal every day. So, instant foods are getting popular time by time. Among them, 

various flavors of instant noodles are one of the most popular items in readymade food 

market. But to get a hot and tasty a bowl of noodle, we need at least hot water. If we 

can invent new technology and package design of instant noodles, this may become 

great invention. And, that new packaging design will be useful especially for hikers, 

travelers and all the people who are interested in picnic. Minimum cost, easy to use and 

non-toxic for human is the focus of this research. 

1.3 Objectives of the study 

1) To study current design of instant noodle packaging 

2) To find appropriate chemicals and method for self-heating process 

3) To find innovative package design of self-heating instant noodle to cheap and 

easy to use 

4) To access compatibility of new package design with exiting designs 

1.4 Scope and limitation 

- Focus on design of package 

- Make the prototype of package 

- Design layout of automatic packaging line from off shelf machine  

- Limited marketing study (Only in Thailand) 
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CHAPTER 2 

LITERATURE REVIEW 

 

Packaging plays an important role in brands fighting. Packaging essentially means 

placing a commodity into a protective wrapper or container for transport or storage or 

both. Packaging itself must present no chemical hazard, as well and identify the 

contents and their quantity, and it can facilitate distribution. The packaging may 

contribute to the convenient use of its contents by special dispensing or closure 

features. 

This chapter will be organized into five main topics. The first topic is the introduction 

of packaging and its purposes. The second is origin of noodle and history of instant 

noodle. The third is about active packages that can available in market. Principle of 

self-heating package will be fourth. The final topic will be self-heating package for 

instant noodle. 

2.1 Introduction of packaging 

2.1.1 Definitions of packaging 

According to the Wikipedia, Packaging means the materials that wrap or protect the 

goods. But the role of package is more detail than that definition. Probably packages are 

the silent salesman in market that can improve company’s selling volume. It also refers 

to designing, evaluating and preparing packages. So, it is a coordinated system of 

preparing products for warehouse, transport, sales and even end use. A good package 

must maintain its integrity under all conditions of storage, distribution 

2.1.2 Packaging and its functions 

A well-designed package may contain the number of important factors. For example; 

Food Packaging, all the contents in the package need to fresh and tasty before it expiry 

date. Also for all packages, correct size and shape is one of the most important things in 

market competition. And then the design must attract the eye of the purchaser. The 

main purpose of packaging is to hold its contents securely to prevent leakage and 

breakage, to protect the foods from different hazards like germs, heats, moisture loss or 

moisture pick up, etc., to protect the contents. Packages must perform the following 

important functions. 

 Contain the product 

 Protect the product; The selecting a package material must protect its contents 

from:  

 - flavor contamination, 

 - exposure to light,  

 - loss of moisture; 

 - atmospheric oxygen 

 Help in selling the product 

 Information is need by the consumer to describe preparation and storage 

conditions, to give nutritional values, and to provide essential data, such as 

weight, contents, and the date by which the food should be consumed. 



4 
 

 Convenience: to make it easier to carry home; to keep small items together. 

 Advertising: The Package must be attractive to make customer want to buy it. 

Thus, a well-designed, well-illustrated, and well-printed package is major importance.    

2.2 Origin of noodle 

Various kinds of noodles are popular all over the world. There is a closing argument 

that who invented the noodle; China or Italian. The earliest record has been discovered 

between AD 25 and 220 in China. Noodles have been stapled around the world and the 

very first noodle has been found inside an overturned sealed bowl buried under three 

meters of sediment in Qinghai, northwest China. The scientists announced that it’s 

more than 4000 years old. According to the Professor Dr.Huoyuan Lu; one of the 

member of that find team, the origin of the noodle starts from China. There is a 

common believing that Italian Inventor; Marco Polo travelled around the world and he 

reached to China in the late 13th century. He brought back the noodle to his native land 

and it becomes the Pasta.  

2.3 What is instant noodle? 

Instant noodles are precooked, dried noodle and often it seems like a block. It already 

packed with seasoning oil and/or flavored powder in separate packets. But in noodle 

cup, the flavors are already loose in the cup. In some cases, noodles are already in seal 

packed, so it can be reheated or eaten straight from the packet. Otherwise, we need to 

put some boil water or soaked the noodle in boil water before eating. The main 

ingredients in instant noodles are wheat flour, palm oil, salt and salt substitute known as 

Kensui; a kind of alkaline mineral water contains potassium carbonate and sometimes 

sodium carbonate and also usually contains phosphoric acid. Common ingredients in 

the flavoring powder are salt, monosodium glutamate, seasoning, and sugar. Specific 

types of noodles can be made with mix of wheat flour or other kind of flour called 

buckwheat. In most of the Asian countries, the main method to make a dried noodle is 

by flash frying cooked noodles and is still using till this time. 

2.3.1 Instant noodle production 

The production of instant noodle starts by dissolving the starch, salt and other flavors to 

become a mixture and then added to the flour. The dough is left under a period to 

mature and distribution of components and hydration of particles in the dough, it is 

kneaded. After its kneaded. The dough is made into two sheets compounded into one 

single noodle belt by being put through two rotating rollers. The process need to repeat 

to develop gluten easier as the sheet is folded and passed through the rollers several 

times. This creates the stringy and chewy texture found in instant noodles. When the 

noodle belt is made to the desired thickness by adjusting the gap in the rolls, it is then 

cut right away. Wavy noodles are made in a slow-paced conveyor belt and are hindered 

by metal weights when coming out of the slitter which gives the noodle its wavy 

appearance. If the strands are to be molded into other shapes, liquid seasoning could be 

added as well. Once the noodles are shaped, it is ready to be steamed for 1–5 minutes at 

100 °C (212 °F) to improve its texture by gelatinizing the starch of the noodles. Next, 

noodles can be dried in one of two ways: by frying or by hot air drying. Fried instant noodles 

are dried by oil frying for 1–2 minutes at a temperature of 140–160 °C (284–320 °F). The frying 

process decreases the moisture content from 30–50% to 2–5%. Common oils used for frying in 
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North America consist of canola, cottonseed and palm oil mixtures, while only palm oil 

or palm olein are used in Asia. Air-dried noodles are dried for 30–40 minutes in hot air 

at a temperature of 70–90 °C (158–194 °F), resulting in a moisture content of 8–12%. 

The heat from either drying process will further add to the porous texture of the noodles 

by gelatinizing the starch even more. More than 80% of instant noodles are fried as it 

gives more evenly dried noodles than hot air drying which can cause an undesired 

texture in finished noodles, and taking longer time to cook. However, with fried 

noodles, the oil content is about 15–20% and decreases the shelf life of the noodles due 

to oxidation whereas in hot air-dried noodles it has only 3% oil content maximum. 

The noodles must be cooled after drying before packaging and need to check quality of 

color, moisture and shape. Packaging of the noodles includes films impermeable to air 

and water. The shelf life of instant noodles ranges from 4–12 months, depending on 

environmental factors. Their stability comes from the high sodium content with low 

moisture, and low water activity. Instant noodles can be served after 1–2 minutes in 

boiled water or soaked in hot water for 3–4 minutes. 

2.3.2 History of instant noodle 

The next step of noodle is to make it to be dough which them could be roasted or baked 

or boiled (dumplings and noodles). Noodles which could be dried would have made a 

convenient food which could be kept for a long time. The very first instant noodle has 

been invented by Taiwanese-Japanese inventor Momofukuando who lived in Japan. It 

was launched in 1958 by Ando Company; Nisin foods, under the brand name Chikin 

Ramen. In 1971, Nissin introduced Cup Noodles, a dried noodle block in a polystyrene 

cup. Instant noodles are marketed worldwide under many brand names.  

 

Figure 2.1: The World First Instant Noodle “Chikin Ramen” and the inventor 

“Momofukuando” 

2.4 Marketing research 

2.4.1 Instant noodle demand all over the world 

According to WINA (World Instant Noodle Association), the following chart shows the 

demand of instant noodle per year since 2011. According to that chart, Thailand stands 

top 9 in the list and it means that instant noodle culture is explored in Thailand 

significantly. And also, that list was updated in May 2016. 

 Country / Region 2011 2012 2013 2014 2015 

1 China / Hong Kong 42,470 44,030 46,220 44,400 40,430 
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 Country / Region 2011 2012 2013 2014 2015 

2 Indonesia 14,530 14,750 14,900 13,430 13,200 

3 Japan 5,510 5,410 5,520 5,500 5,540 

4 Viet Nam 4,900 5,060 5,200 5,000 4,800 

5 USA 4,270 4,340 4,350 4,280 4,210 

6 Republic of Korea 3,590 3,520 3,630 3,590 3,650 

7 Philippines 2,840 3,020 3,150 3,320 3,480 

8 India 3,530 4,360 4,980 5,340 3,260 

9 Thailand 2,880 2,960 3,020 3,070 3,070 

10 Brazil 2,130 2,310 3,270 2,370 2,280 

11 Russia 2,060 2,090 2,120 1,940 1,840 

12 Nigeria 1,260 1,340 1,430 1,520 1,540 

13 Malaysia 1,320 1,300 1,350 1,340 1,360 

14 Nepal 820 890 1,020 1,110 1,190 

15 Mexico 850 890 920 890 830 

16 Taiwan 760 780 750 710 680 

17 Ukraine 540 560 580 580 600 

18 Saudi Arabia 620 640 660 490 510 

19 Myanmar 240 300 340 410 460 

20 UK 340 350 370 370 370 

21 Australia 340 350 350 360 370 

22 Poland 290 270 260 300 310 

23 Cambodia 260 260 240 250 270 

24 Bangladesh 100 160 220 250 270 

25 Egypt 120 150 170 190 200 

26 Canada 210 210 210 190 190 

27 Guatemala N/A N/A 80 150 190 

28 South Africa 150 170 170 190 190 

29 Germany 180 180 180 180 180 

30 Pakistan 120 130 130 150 160 

31 Kazakhstan 130 130 140 140 140 
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 Country / Region 2011 2012 2013 2014 2015 

32 Singapore 120 130 130 130 130 

33 Peru 60 70 80 120 130 

34 Uzbekistan 100 110 110 110 110 

35 Czech Republic 100 90 90 60 90 

36 New Zealand 70 80 70 80 80 

37 France 50 50 60 60 60 

38 Spain N/A N/A N/A 40 50 

39 Ethiopia N/A N/A N/A 40 50 

40 Chile 20 20 30 40 40 

41 Iran N/A N/A N/A 40 40 

42 Sweden 20 20 30 30 30 

43 Turkey N/A N/A N/A 20 30 

44 Hungary 20 20 20 20 20 

45 Netherlands 20 20 20 20 20 

46 Denmark 20 20 20 20 20 

47 Belgium 10 10 10 20 20 

48 Italy N/A N/A N/A 10 20 

49 Finland 20 20 20 10 10 

50 Switzerland N/A N/A N/A 10 10 

51 Costa Rica 10 10 10 10 10 

52 Colombia N/A 0 0 10 10 

- Others 220 230 250 940 980 

 Total 98,220 101,800 105,990 103,850 97,710 

Figure 2.2: Instant Noodle demands all over the world 

2.4.2 Instant noodle demand in Thailand 

To get the demand of instant noodle in Thailand, we need to do a survey. So, I decide to 

use the survey of DI Marketing which is done in 2015. The objective of that survey is 

about consumer usage and behavior toward instant noodle in Thailand. It is an online 

survey and field work time is 11days (15/5/15 to 25/5/15). The sample size of survey is 

425. According to DI Marketing (www. Di-online survey.com), instant noodle usage 

incidence in Thailand is 93%. The brand MAMA dominates instant noodle marketing 

share with 59% market share. 37% of Thai people eat instant noodle 2/3 times per week 
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because of it convenience. 1/3 of Thai buy instant noodles at supermarkets (76 %) and 

convenience store (69%). 64% prefer products that applied advanced technology in 

producing. Flavor (73%) is a deciding factor to choose the brand, 42% of Thai chose 

TomYumKung flavor. 
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Figure 2.3: Instant noodle demand in Thailand 

According to the results of that survey, our research (self-heating instant noodle) will be 

Tom Yum Kung flavor. Even though this research is only focus on packaging line, to 

do the label and printing we need to decide which flavor we would like to be our 

package. And, based on the factors that 63% of people preferred products with advance 

technology, so our product; self-heating package of instant noodle will get over 20% of 

market share. 

2.5 Instant noodle packaging materials 

There are two types of instant noodle packaging, one in a bag with the provided 

seasoning in small sachets inside, or in a cup with seasoning on the top of the noodles. 

There are many flavors depending on which ones are added to the seasoning. Such 

flavors include beef, chicken, pork, shrimp, oriental, etc. In instant noodle cups, soy 

protein and dehydrated vegetables and meats are often added for further flavor. 

In this research, we concern about active packaging. So, to do package to be active, we 

select the form of “noodle cup” design. There are three major types of instant noodle 

cup in the market including polyethylene (PET) coated with paper cup, polypropylene 

cup and expanded polystyrene (EPS) cup.  

Polyethylene (PET) coated with paper 

This is paper noodle cup laminated with polyethylene. The polyethylene layer can 

protect the paper cup from water and provides food reservation. The advantages of this 

type of cups are biodegradable, recyclable, reducing plastic waste and microwavable.  
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Figure 2.4: PET noodle cup coated with paper (MAMA Brand) 

Polypropylene (PP): This is a polypropylene (PP) noodle cup. It is produced by 

melting polypropylene into liquid and injected it to make a noodle cup. The advantages 

of polypropylene are good gas barrier, strong, microwavable, high humidity protection. 

But PP noodle cup consumes more materials. 

 

 

Figure 2.5: Polypropylene noodle cup (NISSIN Brand) 

Polystyrene (PS): It is a polystyrene cup or foam cup. The polystyrene gain is melted 

and then is built to a cup like tiny attached foam. Ps cup has barrier properties such as 

heat insulation. Polystyrene cup is not biodegradable and difficult to be recycled. 

 

Figure 2.6: Thick and good quality Polystyrene noodle cup (KOKA Brand) 
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2.6 Packaging layout of cup noodle 

The composition of a noodle cup package generally consists of three parts- 

 Cup 

 Label 

 Lid 

But for the package that is made up of polypropylene is a little bit different from other 

kind of packaging. For the polypropylene noodle cup, there will be two parts; cup and 

lid. For the printing label, the surface of the cup is coated with some substance to make 

it printable. And for the convenience, we will put a folded plastic fork in our out sealing 

package. 

The process begins with separating the ready noodle cup, by putting stacks of cups into 

the de-palletizing machine. Next station is to fill fried noodles, seasoning and chemicals 

with separate sachets and fork by using filling machine with UV radiation sterilize, and 

then enter the cap sealing machine and ink jet coating. 

2.7 Active packages 

Active or smart packaging is one of the most innovative food packaging concepts that 

has been introduced as a response to the continuous changes in current consumer 

demands and market trends. The traditional passive packaging is restricted in protecting 

food products because of the way that food is distributed and stored. Furthermore, the 

extended shelve-life of manufactured foods and the consumers demands for minimal 

additions of preservatives to food products have led to innovation of active packaging. 

Active Packaging usually means having active functions beyond the inert passive 

containment and protection of the product. Intelligent and smart packaging usually 

involve the ability to sense or measure an attribute of the product, the inner atmosphere 

of the package, or the shipping environment. There are two types of active packaging; 

Self-Heating Packages and Self-Cooling Packages. 

Active packaging brings the convenience for customers who have not enough time to 

prepare food, leisure pursuits and perpetual travel and it brings useful and valued 

functionality that the consumer is prepared to pay for. In conclusion, active packaging; 

especially self-heating packages for this report, is an alternative solution which can 

meet regular instant noodle because it can add value to the regular package. 
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Figure 2.7: Self-heating packages that can available in the market 

 

 

Figure 2.8: Self-cooling package branded i.c.can 

2.8 Criteria for self-heating system 

The chart below shows the non-negotiable criteria for effective self-heating system. 

This research should try to meet all the factors that described in the chart.  
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Figure 2.9: Criteria for self-heating system 

2.8.1 Principles of self-heating packages 

The only way to form a heat engine is a non-harmful chemical reaction. There are so 

many chemicals that can produce heat when they react with another chemicals or water. 

But for food packaging, we need to think about that chemical which is non-toxic and 

can product enough amount of heat to make the food be ready. Generally, most reactive 

ones are the most dangerous ones, using chemically toxic and producing uncontrollably 

gases and heat. 

Some chemicals that are used to produce heat in self-heating system are; aluminum and 

silica; two powder state and can react to produce heat. This combination usually used in 

self-heating coffee can. The second combination of chemicals is calcium oxide and 

water because it generates potential heat output. And, the basic property of lime is 

cheap, non-toxic and readily available. On the other hand, the reaction of these 

chemical combinations is also environmental acceptable.  

In Military purpose, meals-ready to eat (MRE) programs using highly reactive 

exothermic reactions based on magnesium oxidation or the reaction between potassium 

permanganate and glycerin has created a niche but growing market for self-heating food 

product for emergency services and the outdoors sector. 

The increasingly convenience-oriented domestic market requires a means to heat all 

types of foods and beverages including high viscosity liquids and solids products, i.e., 

Thick soups, snacks, pasta, rice, readymade meals and stews. The technology to self-

heating has been confined to lime/water reactions, where heat output is lower but safe. 

But heating time will be longer for solid state foods since heat is transformed from 

heating source to product by conduction. 

2.9 Self-heating package for instant noodle 

Self-
heating 

technology 

Simple-to-
use 

High 
Performance 

Cost 
Effective 

Light 
weight 

Safe-to-
use 
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Concept of self-heating package is illustrated that can be applied to instant noodle I 

prefer to enhance the value added. For this study, instant noodle will be the product but 

its package will come out with self-heating technology. We will not consider about the 

flavor of instant noodle like tom yum flavor, chicken soup flavor or udon. The 

consumers are just initialized waiting mechanism and wait a while. 

2.10 Quality function deployment process 

Quality Function Deployment (QFD) is a production process development than a 

processing tool based on customers need and customers wants. We can do QFD 

depending on the data collection. Per Sullivan (1986b), QFD is a concept of translating 

customers’ needs into technical requirements for each stage of product development 

and production (i.e. marketing strategy, processing process development, prototype 

evaluation, production and sales). On the other hand, quality function deployments a 

structured tool, implemented by a mixed-disciplinary team, for planning and designing 

products according with customer expectations. 

2.10.1 A brief review of QFD history 

QFD is initially developed in Japan in the late of 1960s and in the early of 1970s and it 

was spreading to US in the late of 1980s. In japan 1960s, Quality control and quality 

development has manufacturing flavor in Japan. Joji (Yoji) Akao and others went to 

work on improving design process, so when new product introduced manufacturing, 

high quality of the products at the beginning. This is so called Quality Function 

Deployment (QFD). From 1975 to 1995, this process or tool was integrated with other 

improvement to generate opportunities for product developers. 

2.10.2 Functions of QFD 

The major work of conducting QFD is centered around filling several translation 

matrices to progress from the customers’ requirements to the detailed controlled of 

operations. 

The translation process of QFD is as follows- 

 Product Planning 

 Part Planning 

 Process Planning 

 Production Planning 
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Table 2.1: Functions of QFD 

 Product 

Planning 

Part 

planning 

Process Planning Production 

Planning 

Purposes Identify and 

evaluate needs 

Identify needs 

specifications 

relationships 

Evaluate 

specifications 

Set target 

values for 

specifications 

Determine 

critical parts 

Derive part 

characteristic 

values 

 

Identify and evaluate 

process/manufacturing 

operations 

Determine processes 

are adequate and what 

in the process need 

improvement 

Compare 

process 

operations 

Determine 

target values 

Identify 

internal check 

Issues Specifications 

What it takes to 

enter a market 

Market 

characterization

, planning 

Sale strategy 

Competitive 

assessment 

 

Material 

Hardware 

Packaging 

Suppliers 

Subsystems 

Tolerance 

Reliability and 

repeatability of 

processes 

Critical process 

components 

Process tolerances 

No issue 

Outputs Customer needs 

document 

Product 

attributes 

Competitive 

and analysis 

Market needs 

Critical parts 

and 

component 

document 

Key process 

Manufacturing 

operations 

Key product 

characteristic 

Target values 

Internal 

quality 

assurance 

 

Based on the data of four types of planning, we need to build House of Quality to get 

the best design of the product. 
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Figure 2.10: House of Quality: driving force for QFD process 

2.10.3 Building a house of quality 

 Identify customer needs 

 Rate the importance of those needs 

 Do competitive analysis 

 Rate a new design 

 Calculate improvement ratios 

 Identify sale impact 

 Establish the hierarchy of customer needs 

 Generate product specifications 

 Establish the needs-specifications matrix 

 Determine the influence of each specification 

 Identify specification correlation 

 

 

 

 

 

 

 

 

 

Relationship Matrix  

(5) 
Needs 

(1) 

 

Specifications  

(2) 

Technical & Cost 

Assessment  

(7) 

Competitive 

Assessment  

(4) 

Importance of needs  

(3)  

Correlation 

Matrix (6) 

(6) 
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CHAPTER 3 

METHODOLOGY 

 

3.1 Flow chart of methodology 

In this study, we will focus on design and development of active packaging more. The 

following are the methodology that we used to do according to this flow chart. 

 

 

Figure 3.1: Methodology flow chart 

           3.2 Determine heat generating method 

A safety of consumers will be a critical constraint that must be considered as a high 

priority selection criteria. Residue causing of heating process are not allowed to 

contaminate into noodle. Convenient to use and cost also must be considered. Most 

commercially self-heating food packages use chemical reaction to generate heat. One of 

New Design Altenative 

Estimate cost of Product 

Design self-heating package 

Quality Function Development 
( To know the customer needs ) 

Study on Heat Condition 

Determine Heat Generating method 

Literature Review  

Problem Statement 
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the methods is to use quicklime or burnt lime for this purpose. The approach is very 

well-known because it’s inexpensive and safe for human health. Quicklime releases 

Thermal Energy by the formation of hydrate, calcium hydroxide. 

3.3 Study on heat condition  

An operating condition will be studied to determine the optimal condition. We will 

consider about the heat generating from chemical reaction. Cost will also have 

considered as a limitation of selected condition. The obtain condition will be 

implemented in next phase. 

3.4 Study of self-heating technology packages 

           3.4.1 Self-heating package with aluminum can 

 

 

Figure 3.2: Self-heating Nescafe can in market 

Self-heating can be mostly available for café. It is the enhancement of the food package 

and there will be two chambers; one surrounding the other to be for self-heating 

packaging. There will be two versions of self-heating can. In one version, the chemicals 

will be in the outer chamber and food will be in the inner one. In the outer chamber, the 

two types of chemicals (mostly lime and water) are separated by a thin layer. And, there 

will be a ring at the bottom of the can. So, when the consumer pulls out the ring, the 

layer is broken and the two chemicals are combined and exothermic reaction is 

happened. It produces heat and makes the product to be warm and ready to drink. 

In another type, the chemical mixture will be in the inner package and the beverage 

surrounds it in the outer chamber. To heat the contents of the can, the user needs to 

push the selected area or the button. Then the separated foil will be damaged and the 

water and chemical mixture will be mixed together and it can happen exothermic 

reaction. This design has the advantages of being more efficient (less heat is lost to the 

surrounding air) as well as reducing excessive heating of the product's exterior, causing 

possible discomfort to the user. On the other hand, after the reaction, the heat has been 

absorbed by the food, the user can enjoy a hot meal or drink. 

Self-heating cans offer benefits to campers and people without access to oven, stove or 

camp-fire, but their use is not widespread. This is because self-heating cans are 

considerably more expensive than the conventional type, take more space, and have 

problems with uneven heating of their contents. 
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3.4.2 Self-heating can of heat genie technology company 

 

 

Figure 3.3: Self-heating can design of heat genie technology company 

Heat Genie is the developer and licensor of the patent-pending convenience packaging 

technology. This company produces readymade self-heating packages. According to 

company website, they said that they can provide high performance of food safe and 

developed Easy Open End for metal foods and beverage cans. The heating element 

contains aluminum and silica, two benign materials, which in an intimately mixed 

powdered state can undergo a chemical reaction to give off a large amount of 

heat.  Despite its abundance, aluminum is too reactive chemically to occur in nature as a 

free metal and is always a compound.  The most common form is aluminum oxide. The 

process of extracting pure aluminum uses a significant amount of energy to separate it 

from other minerals.  Aluminum can react with a source of oxygen to release large 

amounts of energy through oxidation.  Silica is a source of oxygen. 

3.4.3 Self-heating package of pouch-in-pouch design by Scaldopack company 

 

 

 

Figure 3.4: Pouch-in-pouch self-heating package (press type) 
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Figure 3.5: Pouch-in-pouch self-heating package (hand-shaking type) 

This pouch design is called “Scaldopack” and it uses lime as the main component to 

self-heat a package. Lime is cheap, non-toxic to human being and also bio-absorbed 

which means rest product as it is can be directly absorbed by nature. Lime is usually 

used as a soil improver. 

The product design is based on a “pouch-within-a-pouch concept”. The inner pouch 

serves as a reaction chamber, and the outer pouch contains the consumable product. 

The consumable product can be heated or cooled by pressing or shaking the reaction 

chamber (or inner pouch). When pressure is applied, the products in the inner pouch are 

activated, causing respectively an exothermic or endothermic reaction. 
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CHAPTER 4 

QUALITY FUNCTION DEPLOYMENT (QFD) AND DESIGN CONCEPT 

 

4.1 Mission statement 

Before doing the quality function deployment, we need to build the mission statement 

to get the overall strategy about the new packaging design. Mission statement is written 

what they will be done about new packaging design and what their project goals. New 

design team need to consider about the primary market, secondary market, scope and 

limitations and Assumptions and constraints of new packaging design of self-heating 

instant noodle packaging. 

 

Product Description 

: Convenience, flexible self-heating 

noodle package 

Key Business Goals 

 

: Over 20% market share 

: Initial 5% market share of MAMA Brand 

: Supplement beverage business 

Primary Market 

 

: Family on a picnic 

: Travelers 

: NGOs which help in natural disaster 

affected areas 

Secondary Market 

 

    : Adults of all age, focus on busy 

People (officers, students etc.), Hikers 

 

 

Assumption and Constraints 

 

: One-stop package 

: Easy to use 

 

Stakeholders 

: User, Retailer, Convenience store, 

Supermarket 

 

Figure 4.1: Mission statement
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4.2 Survey of customer requirements about instant noodle and the packages 

The first eleven questions are the ones to know about the basic information of 

customers and their point of view about instant noodle and noodle package. Based on 

the answers of these questions, we can decide type of package, the flavor and 

maximum time duration to get a bowl of noodle. The all questionaries’ are attached in 

appendix 

4.3 Result analysis 

The survey done is based on Personal information of person who is filling that form 

and information regarding self-heating of noodles. This survey has been taken from 

20-25 people including Thai and some international people. After getting the 

complete results of survey form we have determined the percentage. All the results 

files are attached in the appendix.  

4.4 Importance of customer needs 

After analyzed voice of customers, we realized what the customer needs. It was also 

necessary to establish the relative importance of different parameters through 

interpretation of customer voice for giving priority to the most critical ones and 

prioritize them in scale of 1 to 10, where 1 represents the least important customer 

need and 10 is for the most important customer need. While arranging the needs and 

requirements, it was kept in mind that the customer voices were counted and 

evaluated based on type of requirements, easiness to use, basket size, basket weight, 

hand grip, easiness to carry and providing compartments etc. The result is shown in 

the table of importance of customer needs 

 

Table 4.1: Product requirements from voice of customers (VOC) 

 

No Properties Customer Needs 

Importance 

of needs 

R 1 
Barrier 

function 

 Keep good taste  10 

R 2  The package cannot break during transportation. 8 

R 3 

Convenient   

Function 

 

 

 Cap and body are separate. 6 

R 4  Light weight of packaging. 6 

R 5  Reasonable time duration for well-cooked noodle 9 

R 6  Easy to do self-heating process 10 

R 7  Type of method to produce heat engine 9 

R 8 
 Kind of noodle package that do not need to boil 

water 10 

R 9 Handling and 

Safety 

Function 

 Safety for human and heating process 10 

R 10  Safely usage of chemical to produce heat engine  7 

R 11 Cost  Low price of packaging 8 
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4.5 Product specifications 

A set of documented requirements and relation to be satisfied by a material, design, 

product, or service is called product specification. Specification needs to consider the 

technical standard for product design development. Product design specification need 

to be considered during the design process because that distinction can be different 

between production process and material requirement. 

 

  

 

 

 

 

 

 

 

 

 

Figure 4.2: Concept development process of new design innovation 

New product development processes concept, ideation, design, test and release. For 

concept development, it will start with mission statement to know what value are 

bringing. Identify customer needs show the specifications what the consumers want 

on product and then will establish target specification (from QFD. Depending on 

score of customer needs, generate concept can be considered. Finally, product 

concept will be selected to choose the product type what product will be developed 

by customer needs score. 

 

 

 

 

 

R 12 

Marketing and 

communication 

Function 

 

 Show the company information 6 

R 13  Information on package is written in English  10 

R14 

 Show cautions, suggestions and instructions for self-

heating process 10 

R15  Show, nutrients and nutrition 6 
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Table 4.2: Product specifications 

 

S.no Specifications Unit or Remark 

1 Material Polyethylene, 

Polypropylene, 

Polystyrene, 

Laminated paper 

2 Weight of packaging Grams 

3 Strength of packaging N/kg 

4 Dimension of inner package cm*cm*cm 

5 Dimension of outer package cm*cm*cm 

6 Label Design 4colour printing 

7 Packaging Design - 

8 Printability - 

9 Shelf Life Months 

10 Label Color 4 

11 Time duration of self-heating process Minute 

12 Method to produce heat-engine - 

 

4.6 Quality function deployment 

4.6.1 Steps for quality function deployment 

Quality Function Deployment (QFD) is a production process development than a 

processing tool based on customers need and customers wants. We can do QFD 

depending on the data collection. On the other hand, quality function deployments a 

structured tool, implemented by a mixed-disciplinary team, for planning and 

designing products according with customer expectations. 

For building a House of Quality, firstly, customer needs are identified by the team 

gathers or product design engineer for the information about what customers want. 

These customer needs are divided level from 1 to 10 (1 = very insignificant to 10 = 

very significant) by result analysis from survey questioner that can be known how 

important each need to customer. QFD must contain compare analysis with another 

product from another companies and competitors, so that new product can know to 

rate with each customer need. 
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Figure 4.3: House of quality 

For instant noodle packaging, compare the products of MAMA instant noodle which 

got over 30% market share of Thailand. Score will be considered  

10= maximum and 1=minimum rate to meet the customer needs. 

Customer needs matrix: this matrix is relation between customer needs and 

specifications by doing with four kinds of relationship.  

Strong relationship=9, Moderate relationship=3, Possible relationship=1, No 

relationship=0  

Calculate improvement ratio 

Improvement ratio can be calculated based on the future target due to the ratio of 

future product rating to current product. (Future/Today) 

Identify sale impact 

The marketing team must evaluate the sale impact of the improvement to the sale; 

sale impact will consider each customer need for developing the design. Sale impact 

score will be considered with 1.5= maximum impact, 1.3=medium impact and 1= 

very few impacts. 

Establish the hierarchy of customer needs 

To know the final customer needs score is computed by multiplying its importance 

customer needs, improvement ratio, and sale point (customers need * improvement 

ratio * sale impact). Based on this, we can observe that what customer needs are 

most important for product design. 

Generate product specifications: Product specification are already shown with 

their relation each other. 
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Establish the needs-specifications matrix 

The team identifies whether there is a relationship between each need and each 

specification, and also how strong that relation is Symbols or numerical values are 

used to express the relationships.  

 

4.7 Customer needs-metric matrix 

The customer needs-matrix is constructed by identify the relationship between each 

needs and specifications. All the matrix is defined using the relationship criteria is 

shown in Table. The relation data is also shown in Table. 

 

 

Table 4.3 Criteria relationship matrix 

 

Attribute of specification  Score  

Strong relationship  9  

Moderate relationship  3  

Possible relationship  1  

No relationship  0  



27 
 

Table 4.4: Customer needs-metric 
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Keep good taste 9  1   3  3  3 3 

The package cannot 

break-during 

transportation. 

9 1 9 1  3     3 

Cap and body are 

separate. 

  1 1  9     1 

Large sized  9 1 9 1 9 1     

Reasonable time 

duration well-cooked 

noodle 

9  3 1  3 3   9 9 

Easy to do self-heating 

process 

9  3 3 3  9   9 9 

Easy way to produce 

heat engine 

3  9 1  9    3 9 

Kind of noodle 

package that do not 

need to boil water 

3 3  3  9    1 3 

Safety for human & 

heating process 

9  3 1  3  3  1 9 

Safely Usage of 

chemicals to produce 

heat engines 

9  9   3    1 3 

Low price of packaging 3 1 1  3 3 3  3  3 

Show the company 

information 

    9  3  3   

Information on 

package is written in 

English 

    9  3  3   

Show cautions, 

suggestions and 

instructions for self-

heating process 

    9  3  3   

Show, nutrients and 

nutrition 

    9  3  3   
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4.8 Correlation matrix 

Relationships between each specification are identified in this section. The criteria are 

shown in Table, and the correlation matrix is shown in Figure. The purpose of correlation 

matrix is to trade-off about concentration of each specification.  

Table 4.5 Criteria of correlation matrix 

 

Relationship Symbol 

Positive Relationship + 

Negative Relationship - 
No Relationship (Blank) 

 

Figure 4.4: Correlation matrix  
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4.9 Competitive assessment and score of customer needs  

The following table is about the comparison of specification between our product and 

competitor in more details. 

The assessment of competitiveness is determine from the current status of the existing 

product in the market. In this project, first we survey the existing products in the market and 

evaluate their strength and weakness. Then we assume their current position. We put the 

score in 1 to 10, where 1 represents the lowest level of serving that need of customer and 10 

is for the highest level of serving that need of customer.  

Afterward we move to our product which we focus for competitive to those existing one by 

adding additional features. In this topic, we also consider about our competitor. We assume 

to as three competitors as mention in the figure below. Apart from that we consider about 

rate of improvement and sales point. The result of this evaluation is shown. The customer 

needs score evaluated part by the multiplication of importance, ratio, and sales of impact.  

Overall weight = Important of customer needs * Improvement Ratio * Sale Impact 

Example, Overall weight of customer needs for keep good taste= 10*1*1.5= 15 

 

(Depend on that score will compute the rank for customer needs) 

Sales impact:  No Impact 1   Small Impact 1.3   Big Impact 1.5 
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Table 4.6: Sale Impact of self-heating instant noodle packaging 

 

Customer Needs 

Importance 

of need 

AROi 

Brand 

Self-heating 

instant noodle 

Ratio 

Future

/today 

Sale 

Impact 

 

Overall 

Weight 

Today Future 

Keep good taste  10 9 9 9 1 1.5 15 

 The package cannot break during 

transportation. 8 

7 9 9 1 

1.3 

10.4 

Cap and body are separate. 6 1 9 9 1 1 6 

Light weight of packaging. 6 9 7 9 1.285 1.3 10.03 

Reasonable time duration for well-

cooked noodle 9 

3 7 9 1.285 

1.5 

17.35 

Easy to do self-heating process 10 - 9 9 1 1.5 15 

Type of method to produce heat 

engine 9 

- 8 8 1 

1.5 

13.5 

 Kind of noodle package that do not 

need to boil water 10 
- 9 9 1 

1.5 
15 

Safety for human and heating 

process 10 

- 8 9 1.125 

1.5 

16.875 

Safety usage of chemicals to produce 

heat 7 

- 7 9 1.285 

1.3 

11.699 

 Low price of packaging 8 9 8 9 1.125 1.3 11.7 

 Show the company information 6 3 8 8 1 1 6 

Information on package is written in 

English 10 

3 7 8 0.875 

1 

8.75 

 Show cautions, suggestions and 

instructions for self-heating process 10 

- 8 9 1.125 

1.5 

16.875 

 Show nutrients and nutrition 6 9 9 9 1 1 6 

 

4.10 Ranking of customer needs and specifications  

To get the rank of customer need, we need to know the score of customer needs and the 

summation of customer needs. Multiplying the score with 100 (to get the percentage)  

 

Rank of customer needs = Overall Weight * 100 / Summation of Overall Weight 
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Example,          Normalized score for Keep good taste = 15 *100 / 180.179 

                                                                                       = 8.325 % 

Table 4.7 Score of customer needs 

 

Customer needs Overall 

weight 

Normalized 

score 

Rank 

Keep good taste. 15 8.32505 4 

 The package cannot break during transportation. 10.4 5.77204 10 

Cap and body are separate. 6 3.33002 13 

Light weight of packaging. 10.03 5.56668 11 

Reasonable time duration for well-cooked 

noodle. 

17.35 

9.62931 

1 

Easy to do self-heating process. 15 8.32505 4 

Type of method to produce heat engine. 13.5 7.49255 7 

 Kind of noodle package that do not need to boil 

water. 

15 

8.32505 

4 

Safety for human and heating process. 16.875 9.36568 2 

Safety usage of chemicals to produce heat. 11.699 6.49298 9 

 Low price of packaging. 11.7 6.49354 8 

 Show the company information. 6 3.33002 13 

 Information on package is written in English. 8.75 4.85628 12 

 Show cautions, suggestions and instructions for 

self-heating process. 

16.875 

9.36568 

2 

 Show nutrients and nutrition. 6 3.33002 13 

                                                               SUM                      180.179 100  

                                                       

From figure 4.1, we have seen that the need of importance for customers will be given in 

the priority of higher percentage. Therefore, we focus on the flexibility, strength, durability 

and safety. Least but not less, it is important to consider aesthetic design, convenient and 

the size.    
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Table 4.8 Score of specifications 

Specifications Total 

Score 

Rank 

Material 498.1 1 

Weight of packaging 87.3 9 

Strength of packaging 283.5 4 

Dimension  135.6 8 

Label Design 238.0 5 

Packaging Design 360.7 3 

Printability 191.5 7 

Product Life 53.1 11 

Label Color 82.1 10 

Time duration of self-heating process 233.2 6 

Method to produce heat-engine 422.9 2 

 

4.11 Concept generation 

After Doing the QFD, we can find out what is the customer needs and specifications from 

our instant noodle packaging. 

Customer wants to get- 

1. Strong packaging  

2. Self-heating instant noodle packaging with affordable price ( 25-40 Baht) 

3. Easy way to generate heat in self-heating package 

4. Safety usage of chemical  

5. Attractive label design 

6. Show all information in English 

7. Reasonable time duration for well-cooked noodle (3-5 min) 

8. Separate cap and body 

4.12 Sample design of self-heating noodle packages 

The following are the sample designs of self-heating instant noodle packaging according to 

the questionnaire. 
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Design 1 Material for body and cap Heat generate method 

 

 

-Cap 

Aluminum foil Lid 

-Body 

Paper laminated with 

polyethylene(PE) noodle 

cup 

-Label 

Paper printing 

Pressing Type 

(When you press the 

button, the separated 

layer will be damaged. 

And then the quicklime 

and  the water from 

separated chamber will 

be mixed and generate 

heat) 

 

Design 2 Material for body and cap Heat generate method 

 -Cap 

Polyethylene (PE) cap 

-Body 

Polyethylene(PE) pouch 

-Label 

Can print on polyethylene but 

high processing cost 

 

Pressing Type 

(Once u press the limited 

area that showing on 

package, the separated 

layer will be damaged. And 

then the quicklime and  the 

water from separated 

chamber will be mixed and 

generate heat) 

 

Design 3 Material for body and cap Heat generate method 

 

-Cap 

Separate polyethylene cap 

-Body 

Laminated Paper noodle cup 

-Label 

Laminated Printable paper  

 

Different Sachets Type 

(You need to tear 

quicklime sachet and 

water sachet into one 

chamber of packaging then 

heat will be produced. And 

putting noodle and water 

into another chamber and 

put that chamber into first 

chamber) 
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Figure 4.5: Sample design of self-heating noodle packaging 

4.13 Concept generation 

First we need to think about the score of importance of customer (1-10) and design of 

packaging (1-5) based on the answers of questionnaire. After that, we need to estimate the 

weight score. 

Weight Score = Important of customer needs * Score of design packaging 

After all, the highest score of the design will be chosen for the best selection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design 4 Material for body and cap Heat generate method 

 

-Cap 

Separate polyethylene cap 

-Body 

Laminated Paper noodle 

cup 

-Label 

Laminated Printable paper 

Different sachets type 

(You need to tear 

quicklime sachet and 

water sachet into one 

chamber of packaging 

then heat will be 

produced. And putting 

noodle and water into 

another chamber and put 

that chamber into first 

chamber) 
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Table 4.9: Concept generation of the design 

 

 Concept Selection  Importance of 

customer needs 

Design 1 

Score Weight score 

Keep good taste 10 5 50 

The package cannot break-during 

transportation. 8 
3 24 

Cap and body are separate. 6 1 6 

Large sized 6 5 30 

Reasonable time duration  well-

cooked noodle 9 
5 45 

Easy to do self-heating process 10 5 50 

Easy way to produce heat engine 9 5 45 

Kind of noodle package that do 

not need to boil water 10 
5 50 

Safety for human & heating 

process 10 
5 50 

Safely Usage of chemicals to 

produce heat engines 7 
3 21 

Low price of packaging 8 5 40 

Show the company information 6 5 35 

Information on package is 

written in English 10 
5 50 

Show cautions, suggestions and 

instructions for self-heating 

process 10 

5 50 

546 

 

Concept Selection Importance of 

customer needs 

Design 2 

Score Weight score 

Keep good taste 10 5 50 

The package cannot break-during 

transportation. 8 
5 40 

Cap and body are separate. 6 4 24 
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Large sized 6 4 24 

Reasonable time duration  well-

cooked noodle 9 
5 45 

Easy to do self-heating process 10 5 50 

Easy way to produce heat engine 9 3 27 

Kind of noodle package that do 

not need to boil water 10 
5 50 

Safety for human & heating 

process 10 
5 50 

Safely Usage of chemicals to 

produce heat engines 7 
1 7 

Low price of packaging 8 5 40 

Show the company information 6 5 35 

Information on package is 

written in English 10 
5 50 

Show cautions, suggestions and 

instructions for self-heating 

process 10 

5 50 

522 

 

Concept Selection Importance of 

customer needs 

Design 3 

Score Weight score 

Keep good taste 10 5 50 

The package cannot break-during 

transportation. 8 
4 32 

Cap and body are separate. 6 4 24 

Large sized 6 4 24 

Reasonable time duration  well-

cooked noodle 9 
5 45 

Easy to do self-heating process 10 5 50 

Easy way to produce heat engine 9 5 45 

Kind of noodle package that do not 

need to boil water 10 
5 50 

Safety for human & heating process 10 5 50 
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Safely Usage of chemicals to 

produce heat engines 7 
1 7 

Low price of packaging 8 5 40 

Show the company information 6 5 35 

Information on package is written 

in English 10 
5 50 

Show cautions, suggestions and 

instructions for self-heating process 10 
5 50 

552 
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Concept Selection Importance of 

customer needs 

Design 4 

Score Weight score 

Keep good taste 10 5 50 

The package cannot break-during 

transportation. 8 
5 40 

Cap and body are separate. 6 5 35 

Large sized 6 5 35 

Reasonable time duration  well-

cooked noodle 9 
5 45 

Easy to do self-heating process 10 5 50 

Easy way to produce heat engine 
9 

5 45 

Kind of noodle package that do not 

need to boil water 10 
5 50 

Safety for human & heating process 
10 

5 50 

Safely Usage of chemicals to 

produce heat engines 7 
5 35 

Low price of packaging 8 5 40 

Show the company information 
6 

5 35 

Information on package is written 

in English 10 
5 50 

Show cautions, suggestions and 

instructions for self-heating process 10 
5 50 

610 

 

From the result of concept selection, Design 4 got the highest score with 610 and it is the 

design that customer needed. But that design id made up of polystyrene and our package is 

about self-heating package. So in the next chapter we need to calculate heat capacity about 

polystyrene and is it possible to produce our self-heating package with polystyrene. So, for 

current, the description of our product is polystyrene noodle cup with separate cap. The 

label will be on that cup and instructions to do self-heating process will be showed on the 

lab. 
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CHAPTER 5 

HEAT GENERATING METHOD AND LABORATORY TEST 

 

5.1 Determine heat generating method 

Self-heating foods are commonly known as survival foods due to their self-heating 

technology, but they becoming increasingly popular and are being used everywhere all over 

the world. Everyone can use those meals for any type of outdoor activities such as festivals, 

camping, hiking, caravanning and fishing. Since they do not require any heat source or 

electricity and only produce a small amount of steam, they can be used almost anywhere,  

Generally, self-heating meals are made up of two separate containers; one contains food 

and one contains the heater pack, which is heated by adding water. Once the water has been 

added, the container will begin to heat up to an extremely high temperature and that is when 

you should place your meal in, or on the special heater package, depending on the 

instructions provided on label. It is commonly known as Flameless heater. The flameless 

heater uses a simple chemical reaction to provide sufficient heat to warm the food. 

All MRE (Meal Ready to Eat) food packages which can provide self-heating function (e.g. 

coffee can, ready-made rice pack, etc.) commonly use exothermic chemical reaction in 

attempt to generate the heat for heating and warming the stuff.  Most of the self-heating 

packages are used two types of exothermic chemical reaction- 

 Calcium Oxide + water exothermic reaction 

 Magnesium oxide + water exothermic reaction 

 

5.2 Select appropriate method of exothermic reaction 

When we study about the current self-heating packages, Nescafe self-heating cans are 

available in market. It is used polypropylene barrier and it uses calcium oxide and water 

exothermic reaction. And also it takes 6 to 8 minutes heating time after activation. But 

when we learn detail about the self-heating coffee cans, it is not available in the market 

now. The Nescafe Company announces that the self-heating packages explode by 

themselves even in the transportation and also on shelves. They said there are some 

weaknesses in their packaging design and their heating process. So now they are trying to 

fix the errors and currently they do not distribute anymore. 

So we are trying to find out which type of exothermic reaction is currently used in self-

heating packages. Then we found that magnesium and water exothermic chemical reaction 

is currently used in US military ration foods. So by applying that kind of exothermic 

chemical reaction, the heater pack of our self-heating noodle packages will be made up of 

magnesium and water. 
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5.3 Determine heat generating method 

The heater pack contains a mixture Magnesium powder, when mixed with water, create a 

heat-producing reaction, also known as an exothermic reaction. On their own, the reaction 

between magnesium and water is too slow to generate usable heat. 

To accelerate the reaction, metallic iron particles and table salt mixing with the magnesium 

particles. In 9 grams of powdered magnesium-iron alloy, consisting of 95% magnesium and 

5% iron by weight, and 0.5 grams of salt. And the magnesium that have used for heater 

pack is not pure one. It is Mg-Fe alloy that can be also used for heat sources, sources for 

hydrogen for remote fuel cells, smoke suppressive compositions, manufacture solid shapes 

and marine release devices. 

When the contents of the water pouch are poured over the Powder, the reaction releases 

enough heat to warm-up a pre-cooked meal around 100 degrees Fahrenheit in 

approximately 10 minutes. 

Defined amount of magnesium oxide and water can produce the required amount of heat to 

heat up the food as presented in equation 5-1- 

 

Mg + 2H2O                             Mg (OH)2  + H2  (+heat)                                                          eq 5-1 

 

5.3.1 Study on heat condition 

An experiment was laughed to determine the suitable amount of magnesium as well as 

water. Too much of mixture will increase the cost while too less will cause incomplete 

warming process and take too much time to produce enough heat to get noodle soup in 

short time. Although based on the equation 5-1, we can guess general amount of Mg and 

water but heat transfer from heat source to the food stuff must to be taken into consideration 

also. Figure 5-1 presents a schematic of heat transfer system in the package. 

 

 

 

 

 

 

Figure 5.1: Heat transfer within package 

In self-heating rice, the initial temperature of rice in package will be 5’C as a freezer 

temperature and they warm up till to the temperature of 60’C as temperature in cooker. In 

self-heating rice can, there is only one. Generally the required temperature to get noodle 

Mg + Water 
Packaging 

Material 
Water + Noodle 
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soup is between the range of 92 degrees Celsius to 94 degrees Celsius. For the research we 

will think about 93 degrees Celsius will be the required temperature. But we cannot 

calculate the required temperature so initially the heat required for heating up the noodle 

and water has to be determined.62gram of noodle and 0.74 gram of water need to be heated 

from room temperature to 93 degrees Celsius. 

 

Heat loss by hot water = m CT 

Heat gain by noodle   = m CT 

Based on the results of questionnaires, self-heating noodle package will be large size 

(105gram). for 105 gram of noodle, 266 gram of water is needed to get a bowl of delicious 

noodle. By using the equation 5-2, the heat required can be obtained. 

 

Qneeded = mN Cp(N) (TH.N – TN.N) + mW Cp(W) (TH.W – TN.W )                                   eq 5-2 

 

Where, 

Qneeded  = Heat needed to get a noodle soup 

mN          = Mass of Noodle 

Cp(N) = Specific heat of noodle 

TH.N       = Temperature of noodle in hot water 

TN.N       = Noodle at room temp: 

MW        = mass of water 

Cp(W)    = Specific heat of water 

TH.W     = Required temp: of water to het a noodle soup 

TN.W     = Water at room temp: 

Before calculating about the heat needed for noodle soup, we need to consider about the 

temperature needed for a cup of noodle based on heat loss and heat gain of noodle and 

water. 

Weight of water = 266 grams 

Weight of noodle = 105 grams 

Specific heat capacity of noodles = 1700 J/kgC 

Specific heat capacity of water = 4200 J/kgC 
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Room temperature       C 

Boiling water temperature for noodle   90  C 

Temperature needed for bowl of noodle soup =? 

Heat loss by hot water   = m CT 

                                            .266 * 42   * (92  C - T)                                              eq (1) 

Heat gain by noodle      = m CT  

                                           .1 5 * 17   * (T - 23  C)                                               eq (2) 

For ideal case, we will assume that there is no heat loss in surrounding, then we can say 

that- 

Heat loss by hot water = Heat gain by noodle 

By comparing equation (1) and (2) – 

 .266 * 42   * (92  C - T)    .1 5 * 17   * (T - 24  C) 

1117.2 (92-T) = 178.5 (T-24) 

T   82.63   C 

Based on this equation, we can assume that the temperature that is needed to produce by 

heater pack is 8 .6   C. to get the well-cooked noodle; we will try to keep that amount of 

temperature in 2-3 minutes. But we can expect that the actual temperature will be little bit 

lower than this actual value due to heat conduction through the barrier. 

So, by using the equation 5-2, the heat needed for a bowl of 105 gram of noodle is 21kJ. 

The amount of temperature and heat produced from the mixture is based on the purity of 

Mg that has been used for lab experiment. For this lab test, type of Mg-Fe mixture available 

in Thailand Market has been used. 

5.4 Lab equipment 

For lab test, type K thermometer will be used to measure the degree of temperature that is 

produced in exothermic reaction. Type K thermometer is a digital thermometer for use as 

temperature sensor with numerical display. The accuracy of this type of thermometer is  5   

C. and also it can measure the range between - 0  C to   98  C. And also we will mix the 

amount of chemical mixture and water in the thermostat to reduce the amount of heat loss 

in surroundings. On the other hand a digital balance is required to measure the exact 

amount of water and chemical mixture to produce the required amount of heat. 

5.5 Laboratory experiment 

Standard ratio of Magnesium and water exothermic reaction - 

9gram of mix + 30ml of water = 56  C  
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In magnesium and water exothermic reaction, mixing water 30ml into 9 gram of 

Magnesium can provide 56  C. So to get the right portion of mixture and water, we will do 

the lab test based on this ratio. 

5.5.1 Lab test 1 (18 gram of Mg mixture) 

Generally, to increase the amount of temperature, the amount of chemical mixture should 

be increased. In some pilot experiments, amount of Mg mixture is gradually increased to 

find out the proper mix with 30ml of water and significant temperature increment is 

observed only when the amount of mixture is doubled. So, in the first test of the 

experiment, mixing the 18 gram of Mg mixture with 30 ml of water, the temperature 

produced from exothermic reaction after measuring with thermometer K is 60.5 C. 

 By fixing the amount of Mg mixture as 18 gram and varied the amount of water by 

decreasing 5ml in each lab test from 30ml to 60ml, following temperature variation curve is 

observed as shown in figure 5.1. 

Table 5.1: Amount of water and magnesium mixture used in lab test 

Amount of Water (ml) Amount of Mg Mixture 

(Gram) 

Max. Temperature 

produced after activation 

   C  

30 18  60.5 

35 18  55 

40 18  50 

45 18  42 

50 18  37.5 

55 18  30 

60 18  23.8 

 

Amount of mixture: 18 gram 
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Figure 5.2: Tempearture variation curve of 18gram of Mg mixture 

Though the highest temperature(60.5C) is observed in the experiment of 30ml water 

and  8 g mixture, the entire chemical reaction time is only  8 seconds and the heat doesn’t 

last longer. In the experiment of  5 ml water and  8 g mixture,  the second highest 

temperature 55  C  is observed. The chemical reaction time lasts   mins and the highest 

temperature lasts 1 min. According to this lab test, we can conclude that mixing with less 

amount of water can produce more heat but just for a shorter time. 

Reaction time patterns of the two significant observations, the reaction that emits 

highest temperature and the longest stable time are described as follow in Figure 5.3 and 

Figure 5.4. 
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Figure 5.3 : Time behaviour graph for the observation that produced maximum 

temperature (18 gram) 
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Figure 5.4: Time behavior graph for the observation that has longest period at stable 

temperature (18 gram) 

5.5.2 Lab test 2 (27 gram of Mg mixture) 

In lab test 2, fixing the value of mixture at 27gram with the water range from 30-60ml. 

following temperature variation curve is observed as shown in figure 5.5. 

Table 5.2: Amount of water and magnesium mixture used in lab test 

Amount of Water (ml) Amount of Mg Mixture 

(Gram) 

Max. Temperature produced 

after activation    C  

30 27 78 

35 27 76.5 

40 27 74 

45 27 72.5 

50 27 72 

55 27 64 

60 27 58 

 

Amount of mixture: 27 gram 
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Figure 5.5: Tempearture variation curve of 27gram of Mg mixture 

In this test, when mixing 27gram of Mg mixture with the same amount of water 

30ml, the entire chemical reaction time is only 1 minute and the heat doesn’t last longer 

period. This behaviour also happens when mixing with 35ml and 40ml of water. But when 

we mix with 45 ml and 50ml of water with 27gram of Mg mixture, it becomes quite stable 

around 72.5 to 74  C. The whole chemical reaction is over 3 minutes and the  maximum 

temperature was stable about one and half minute. 

Reaction time patterns of the two significant observations, the reaction that emits 

highest temperature and the longest stable time are described as follow in Figure5.6 and 

Figure 5.7. 

The time taken to start the chemical reaction since water and Mg mixture are mixed 

increased along with the amount of Mg mixture. The more Mg mixture, the longer it takes 

to start the chemical reaction. This behaviour can  be observed in the time study graphs 

described as follows. 
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Figure 5.6 : Time behaviour graph for the observation that produced maximum 

tamperature(27 gram) 

Figure 5.7: Time behavior graph for the observation that has longest period at stable 

temperature (27 gram) 
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5.5.3 Lab test 3 (36 gram of Mg mixture) 

In the lab test 3, the amount of mixture will be fixed at 36 gram mixing with the variable 

amount of water starting from 30ml to 60 ml. and then following temperature variation 

curve is observed as shown in figure  5.8. 

Table 5.3: Amount of water and magnesium mixture used in lab test 

Amount of Water (ml) Amount of Mg Mixture 

(Gram) 

Max. Temperature produced 

after activation    C  

30 36 87.5 

35 36 85 

40 36 82.5 

45 36 78 

50 36 76.5 

55 36 70 

60 36 62 

 

Amount of mixture: 36gram 
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Figure  5.8: Tempearture variation curve of 36 gram of Mg mixture 

When mixing 36gram of Mg mixture with the amount of water 30ml, the entire 

chemical reaction time is 3 minute and the heat is not stable and it doesn’t last in longer 

period.  But when we mix with 50 ml of water with 36gram of Mg mixture, it becomes 

quite stable at around at over 75˙C. The whole chemical reaction is nearly 5 minutes and it 

lasts at that maximum temperature  75 ˙C  at about two minutes. 

Since the amount of Mg mixture is increased, the time taken to start the chemical 

reaction is increased. So when the amount of 27 gram of mixture and 50 ml of water, it 

takes nearly two minutes to start the heat actication. 

Reaction time patterns of the two significant observations, the reaction that emits 

highest temperature and the longest stable time are described as follow in Figure5.9 and 

Figure 5.10. 
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Figure 5.9 : Time behaviour graph for the observation that produced maximum 

tamperature (36 gram)   

 

 
 

Figure 5.10: Time behavior graph for the observation that has longest period at stable 

temperature (36 gram) 
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5.5.4 Lab test 4 (45 gram of Mg mixture) 

In lab test 3, 36 gram of Mg mixture mixing with this variable water amount can produce 

the temperature which is close enough to our temperature needed for self-heating noodle 

package. So one more lab experiment will be done by fixing the amount of mixture 45 gram 

mixing with the variable amount of water from 30ml to 60 ml and then following 

temperature variation curve is observed as shown in figure 5.11. 

Table 5.4: Amount of water and magnesium mixture used in lab test 

Amount of Water (ml) Amount of Mg Mixture 

(Gram) 

Max. Temperature produced after 

activation    C  

30 45 105 

35 45 98 

40 45 95.5 

45 45 93 

45 45 91 

45 45 82 

45 45 80 

 

Amount of mixture: 45 gram 
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Figure  5.11: Tempearture variation curve of 45gram of Mg mixture 

 

In this lab test, when 45 gram of Mg mixture mixed with vrious amount of water , 

the heat produced from the exothermic reaction is usually more than 90 ˙C. This 

temperature amount is not suitable for plastic barrier and it can cause the problems for 

human health. Generally, when we use the plastic barrier, we have to manage the amount of 

temperature not more than 90 ˙C to keep safe for human health. So among this lab 

experiment, the highest tempearture is  05˙C and the temperature that lasts for a longer 

period is 9  ˙C. It lasts about 5 minutes at 9  ˙C and the whole chemical reaction takes 

more than 18minutes. So, using the amount of 45 gram of mixture is not suitable to produce 

the required amount of temperature that can used in self-hetaing noodle package. 
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Figure 5.12 : Time behaviour graph for the observation that produced maximum 

tamperature (45 gram) 
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Figure 5.13: Time behavior graph for the observation that has longest period at stable 

temperature (45 gram) 

5.5.5 Lab test 5 (40 gram of Mg mixture) 

According to the previous lab tests, the temperature produced from chemical reaction 

becomes stable when mixing with 50 to 55 ml of water. In lab test 3 and 4, the amount of 

temperature that produced from exothermic reaction is quite the same as the temperature 

that have been used in self-heating instant noodle package. So according to the results of 

these analyses, the amount of 40 gram of water will be tested with the variable amount of 

water range 45 to 60 ml. Then then following temperature variation curve is observed as 

shown in figure 5.14. 

Table 5.5: Amount of water and magnesium mixture used in lab test 

Amount of Water 

(ml) 

Amount of Mg 

Mixture (Gram) 

Max. Temperature produced after 

activation    C  

30 40 98 

35 40 96 
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40 40 93.5 

45 40 92 

50 40 87 

55 40 85 

60 40 80 

 

Amount of mixture: 40 gram 
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Figure 5.14: Tempearture variation curve of 40gram of Mg mixture 

When mixing the amount of mixture  0 gram with  0 ml of water, the temperature is 98 ˙C 

from chemical reaction. When mixing the amount of water 55ml, the temperature increased 

around 85˙C to 88  C and it lasts around that temperature around 3to 4 minutes 

The reaction that emits the longest stable time is described as follow in Figure. 
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Figure 5.15: Time behavior graph for the observation that has longest period at stable 

temperature (40 gram) 

The highest temperature can be reached within 6minutes when we tested in thermos and 

also to activate the chemical reaction, it takes 3minutes. So it is not possible to reduce the 

chemical reaction time less than 6minutes. And also we need to control the amount of 

temperature not more than 90˙C because the material that we used in self-heating noodle 

package is polypropylene.  

To conclude, by considering about the heat loss through the barrier, amount of water that 

have been used for noodle soup and noodle, the amount of 40gram of mixture will be mixed 

with 55gram of water to get the required amount of temperature 8 .6  C. 

According to the results of the lab test, the entire chemical reaction is 18 to 20 minutes. So 

for the self-heating noodle package, the noodle will be ready within 8 minutes based on the 

amount of water that the customers would like to use for noodle soup. And this highest 

temperature will stay at that rate at about 3 to 4 minutes.  It will keep the noodle soup to be 

warmed around 15minutes and that will be one of the selling point of self-heating noodle 

package. 
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CHAPTER 6 

NEW DESIGN ALTERNATIVES 

 

6.1 Selected package design 

In chapter-4, to know the customer needs and requirements, questionnaire was made to 

make the survey. Based on the results of these questionnaires, 4 possible designs are 

considered as a self-heating instant noodle package. By calculating the results of concept 

selection, Design 4 is the best package design of self-heating noodle cup. 

Table 6.1: Selected design of the noodle cup 

 

Our product; self-heating instant noodle package is not the same as normal packaging 

design. So for the body part, there will be two noodle cups in one package; the inner cup 

(for noodle soup) and the outer noodle cup (for exothermic reaction of water and calcium 

oxide).  

 

 

 

 

 

 

Design 4 Material for body and cap Heat generate 

method 

 

-Cap 

Separate polypropylene cap 

-Body 

PE coated paper noodle outer 

noodle cup 

Polypropylene inner noodle 

cup 

-Label 

Craft paper printing label 

 

 

 

Different sachets 

type 
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Table 6.2: Components and its functions 

Component Functions Material 

Container for exothermic 

reaction 

1. Be good Insulator 

2. Resist temperature 

nearly 90’C 

PE coated paper cup 

Container for noodle soup 1. Resist temperature 

nearly 90’C 

2. Good barrier 

3. Be good conductor 

Polypropylene cup 

Cap 1. Be good insulator 

2. Resist temperature 

nearly 90’C 

Polypropylene cap 

 

6.2 Design specifications 

6.2.1 Outer noodle cup 

That following design will be the outer cup design of the self-heating noodle cup package. 

According to the answers of questionnaire, the size of the package will be the large size. So 

the height of the outer cup will be 10 cm made up of PE coated paper. The other detail 

measurements are shown in the following 3D pictures with the labels. 

 

 

 

 

 

 

 

6,25 cm width 

5 cm width 

10 cm height from 

top to bottom 



 

 
 

61 
 

 

Figure 6.1: Outer cup design 

6.2.2 Inner noodle cup 

The inner cup which is made up of polypropylene will be transparent because to see what in 

the outer cup and to adjust the amount of water which is needed for noodle soup, the inner 

cup will be 8.25 cm and the lid of the inner cup will be a little oval shape. Because there 

will be a whole in one side of the lid to pour water onto the chemical pack and the width of 

the lid will become 1.25 cm and the lid of the inner cup will be attached to the lid of outer 

cup. In the inner cup, there will be noodle, seasoning sachets and a PP water bag which 

have to be poured into the hole of cup. The inner cup and outer cup will be wrapped with 

plastic then we do not need to tear chemical sachet and it is safer for human health not to 

touch with chemical by hand. 

The height difference between the outer cup and inner cup will be 0.7 cm to put the 

chemical pack in it. The chemical pack will touch to the bottom of the inner cup then the 

heat produce by chemical pack will be directly go through to the noodle soup and cause less 

heat loss during thr exothermic reaction. 

 

 

 

Figure 6.2: Inner cup design 

 

 

0.5 cm depth from bottom 

5.75 cm width 

5.25 cm width 

1.25 cm width near 

the hole side 

8.25 cm height 
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6.2.3 Cap design 

The height of the cup will be approximately 2.5cm and the width of the cap is 6.25 cm to 

fix with outer cup. It is made up of polypropylene (opaque) type because of its physical 

properties. 

 

 

 

Figure 6.3: Cap design 

6.2.4 Final design 

Each noodle cup is wrapped with plastic using the shrink wrap machine to keep the noodle 

inside dry and not influenced by the humidity outside. And also the manufacturing date and 

expiry date will be written on the bottom of the plastic. 

 

 

Figure 6.4: Final design 

 

 

5.5 cm width 

6.25 cm 

2.5 cm height 
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6.3 Packaging label design 

Packaging labels are used on each and every product. It is an important point of sale (POS) 

of the product because the fact that is the packaging labels that catches the consumer’s eye. 

The packaging label can actually make or break a sale. Moreover, they may be used for 

identification, inventory control and regulatory compliance. Special use packaging labels 

include serial number plates, instruction labels, shipping labels, fleet wraps and barcode 

labels. It provides the communication function of the product to communicate to the 

customers. Paper, plastic, metal, rubber and form are some of the common materials use for 

packaging function which is printed information of the product, address etc. 

Finally, paper is selected as the printing material of our self-heating package. Paper has so 

many advantages such as recycling ability, good printing and the most important thing is 

cheap price. But the barrier property is poor. Same pattern of normal noodle cup design will 

be used in self-heating packaging. It is because we can buy the cone shape noodle cup from 

the outer source 

The label on the package will provide the following information from the manufacturer to 

the customer: 

1. Brand Logo and Picture 

2. Nutrition information 

3. Direction and instruction to use 

4. Net weight 

5. Company name and address 

6. Production date and expiry date 

 

6.3.1 Labeling and printing 

 

 Labeling Position: The position of label will be on the side cover of outer noodle 

cup. 

 Labeling Material: Label of the side cover will be printed and attached during the 

assembly line. The full body oriented craft paper shrink film is selected for side 

label. 

 Printing methods: Gravure printing is selected for label printing is a type of intaglio 

printing process, which involves engraving the image onto an image carrier. 

Gravure printing process is mainly used for high-speed production of large print 

runs at constant and top quality. An application of gravure printing is in packaging 

labels on various types of material such as plastic films. Foils. Papers of all kinds, 

paper board and corrugated.  

 Printing machine: Six color printing gravure printing machine is selected to use for 

printing. This machine is suitable for continuously printing various plastic film and 

paper board, i.e. with one sided and two sided printing finished by once through 

operation. It consists of 360 registered devices which provide printing accuracy and 

does not affect stretching of film so that the color checking of printing can be 
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adjusted freely at any time. The infrared tube drying unit can keep drying so that to 

make picture clear and exquisite. 

 

 

Figure 6.5: Label design of brand “AROi” instant noodle package 

In the side cover of the noodle cup, the label will be included with brand name “AROi”, the 

flavor: Tom Yum flavor” and also which type of noodle is it “self-heating cup”. The 



 

 
 

65 
 

percentage of nutrients level will be shown in white table and under the table, the instructions 

how to use the self-heating process will be printed.  

 

Nutrition Facts 
Serving Size: 105 g 

Amount per serving 

Calories 15 

% Daily Value 

Total Fat 0.02 g 

Saturated Fat 0.002g 

Trans Fat 0g 

Polyunsaturated Fat0.009g 

Monounsaturated Fat0.004g 

Cholesterol 0mg                                                 0% 

Potassium 170mg                                               5% 

Sodium 2mg                                                       0% 

Total carbohydrate 3.69g                                 1% 

 Dietary Fiber 1.2g                                              5%  

 Sugars 0g  

Protein 0.6g                                                        1% 

*Percent Daily Values are based on a 2,000 calorie 

diet. Your daily values may be higher or lower 

depending on your calorie needs.  

Total Fat 0.02 g 

Saturated Fat 0.002g 

Trans Fat 0g 

Polyunsaturated Fat0.009g 

Monounsaturated Fat0.004g 

Less than 

Less than 

Less than 

Less than 

Less than 

 

65 gram 

60 gram 

22 gram 

0 gram 

0 gram 

 

Figure 6.6: Label of the nutrition facts 
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Sample graphic design of AROi self-heating noodle package 

 

Figure 6.7: 3D Transparent sample design of self-heating noodle package 

 

Figure 6.8: 3D sample design of self-heating noodle package 
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6.4 Material selection 

If foods are not packaged in containers that protect them from air and moisture, they 

are subject to spoilage. Packaging materials must therefore be strong enough to withstand 

the heat and cold of processing. . 

  

The most important criteria are: 

1. Mechanical properties – e.g. frictional characteristics, stiffness, crush resistance, cutting 

and folding characteristics, and resistance to build-up of static electricity. 

 2. Storage and transport performance - sufficient scuff resistance to avoid determination of 

the surface appearance. 

3. Product resistance – for example: paper-based packaging in direct contacted with the 

food, must be resistant to various ingredients. 

 4. Environmental impact – selection of packaging material must take into account 

environmental implications during manufacture, such as effluents, emissions, and waste 

products, and the ease with which the product can be recycled. 

 5. Safety – regulations specify acceptable row materials methods of manufacture and 

conversion, limits for specific components capable of migrating from the package into the 

product, and limits on the total quantity for all migrants. 

6. Marketing reasons - particular marketing reasons for choosing a certain type of package 

and although these are very important in package selection. 

7. Cost. 

8. Recyclable, Reusable. 

9. Uses minimum natural resources in manufacturing. 
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6.5 Types of different packaging material 

 

Figure 6.9: Types of different materials used for packaging 

This pie chart shows about the different materials used for packaging household, 

commercial and industrial goods. 

Most common used packaging materials are- 

- Paper and paperboard 

- Aluminum, 

- Composites of Flexible Materials; 

- Plastic.  

 

Each material has unique characteristics that make it suitable for packaging certain kinds of 

products. This, however, only notes the technical properties of the different materials and 

actual use will depend mostly on the cost and availability in manufacturer particular area. 

6.6 Material selection for self-heating instant noodle package 

When selecting the appropriate materials, we need to think about three important factors.  

 The first factor is that packaging materials have to be resisted about 100
'
F for about 

long period of time. 

 Secondly, water should not be easily absorbable into the packaging materials 

because while heating the noodle with chemicals, the package has to resist the 
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amount of heat that produce from exothermic reaction and the water that needed for 

a bowl of noodle soup. 

 The most important fact is that packaging materials have to be cheap. Since the 

instant noodle is a cheap, instant and affordable by everyone, so our product has to 

become a fair price. 

 

But for the chemical pack, the material has to be absorbable water and can hold the 

mixture of chemical mixture without spreading out into noodle. And also it may has the 

good barrier function. 

 

After studying the current designs of instant noodle package and the properties of materials, 

the following appropriate materials are selected for self-heating instant noodle package. 

 

 Outer cup: Polyethylene(PE) coated paper 

 Inner cup: Polypropylene (PP)  

 Cap: Polypropylene (PP) 

 Chemical pack: non-woven fabric 

6.7 Characteristics of selected materials 

6.7.1 Laminated materials 

Flexible Packaging is any combination of metal, plastic or paper/board with an aggregate 

thickness of the combination to be less than 250 um, thicker laminates are considered to be 

sheets. This material is fashioned into a “container” that holds the fill good (pouch, 

wrapper, bag etc.). The purpose of a laminate is to combine the best of all properties – 

strength, barrier, stiffness, machinability etc. – into a single packaging structure. Laminates 

are made for the simple reason that there is no “supper material” possessing all desired 

properties for all applications. The inner and outer PE plastic layers give the packaging its 

flexibility effective gas- and aroma-barrier. The polyethylene layer serves mainly as the 

water-barrier layer when it is the outermost and innermost layer of the package. 

In general, many advantages of lamination: 

 Improved strength

 Improved barrier properties to moisture and oxygen

 Improved flavor retention

 Improved odor resistance

 Heat seal ability

 Scuff protection

 Improved machine-ability



6.7.2 Polypropylene materials 

Polypropylene is a material that offers a combination of outstanding physical, chemical, 

mechanical, thermal and electrical properties that cannot find in any other thermoplastic 
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material. Comparing to low or high density polyethylene, it has a lower impact strength, but 

superior working temperature and tensile strength. Polypropylene provides excellent 

resistance to organic solvents, degreasing agents and electrolytic attack. It is light in weight, 

resistant to staining, and has a low moisture absorption rate. This is a tough, heat-resistant, 

semi-rigid material, ideal for the transfer of hot liquids or gases. It is recommended for 

vacuum systems and where higher heats and pressures are encountered. It has excellent 

resistance to acids and alkaline, but poor resistance to aromatic, aliphatic and chlorinated 

solvents.  

 

Some of the features of polypropylene are –  

 

• Lightweight  

• High tensile strength  

• Impact resistant  

• High compressive strength  

• Excellent dielectric properties  

• Resists most alkalis and acids  

• Resists stress cracking  

• Retains stiffness and flex  

• Low moisture absorption  

• Non-toxic, Non-staining  

• Easily fabricated  

• High heat resistance  

 

Table 6.3: Technical properties of polypropylene 

Thermal Properties Unit Test Method Result 

Crystalline Melting Point  C DIN 53 736 165 

Glass Transition Temperature  C DIN 53 736 -18 

Max Service temperature short 

term 

 C - 135 

Max Service Temperature long 

term 

 C - 98 

Coefficient of thermal 

conductivity 

W  m  K  -  

Specific Heat J  g  K  - 1.7 
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Figure 6.10: Typical characteristic of polypropylene 

6.7.3 Non-woven fabric (Polyester fiber) 

Polyester fiber is a “manufactured fiber in which the fiber forming substance is any long 

chain synthetic polymer composed at least 85% by weight of an ester of a dihydric alcohol 

(HOROH) and terephthalic acid (p-HOOC-C6H4COOH ”. The most widely used polyester 

fiber is made from the linear polymer poly (ethylene terephthalate), and this polyester class 

is generally referred to simply as PET. High strength, high modulus, low -shrinkage, heat 

set stability, light fastness and chemical resistance account for the great versatility of PET. 

 

Figure 6.11: Chemical pattern of non-woven fabric 

Polyester fibers have good resistance to weak mineral acids, even at boiling temperature, 

and to most strong acids at room temperature, but are dissolved with partial decomposition 

by concentrated sulfuric acid.  
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Figure 6.12: Non-woven fabric (polyester) 

 

 

 

Figure 6.13: Sample graphic design of chemical pack 

The particular set of properties that a non-woven fabric may have is dependent upon the 

combination of factors in its production. The range of characteristics is wide. 

 

• It has high level of absorbency. 

• Resistant to most chemicals 

• Non-woven fabrics may be paper like, felt like, or similar to that of woven fabrics. 

• Soft, resilient hand or they may be hard, stiff, or broadly with little pliability. 

• As thin as thin as tissue paper or many times thicker. 

• Translucent or opaque. 

• Their porosity may range from low tear and burst strength to very high tensile 

strength. 

• Fabricated by gluing, heat bonding, or sewing. 
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• Some fabrics have excellent launder ability; others have none. Some may be dry-

cleaned. 

 

Table 6.4: Comparative properties of PET, PBT and LCP polyester 

 PET PBT LCP Polyester 

Optical Transparent to 

Opaque 

Opaque Opaque 

Melt Point 245 C-265 C 220 C-267 C 400 C-421 C 

Tg 73 C-83 C   

H O Absorption 0.1-0.2 %(24h) 0.085%(24h) 

0.45% (Max) 

<0.1% (24h) 

<0.1%(Max) 

Oxidation 

Resistance 

Good Good Good 

UV Resistance Poor Poor None 

Solvent Resistance Attacked by Halogen 

Hydrocarbons 

Good Good 

Alkaline Resistance Poor Poor Poor 

Acid Resistance Poor Poor Poor 

Cost $0.53 $1.48 $7.00-$10.00 
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CHAPTER 7 

MASS PRODUCTION, PACKAGING LAYOUT AND FEASIBILITY PLANNING 

 

7.1 Packaging layout 

In self-heating instant noodle package, there will be four outsources materials. They are 

outer noodle cup, chemical pack, inner noodle cup and cap. The process begins with 

separating the ready paper cups by putting stacks of cups into the de-palletizing. After that, 

by using the automatic activated carbon packaging machine, the chemical pack will be 

ready in one-stop machine. Because the machine can automatically finish bag making, 

measuring, filling, welding, cutting, counting, hot coding and final product output. And also 

the material for making chemical pack is non-woven fabric and this machine adopts cold 

welding (ultrasonic welding) for sealing, quite suitable for non-heat sealable material such 

as non-woven material and nylon, etc. Then enter the ink jet coding machine. Next station 

is also another de-palletizing machine. The concept of that machine is that the stacks of 

polypropylene cups are separated and fed cup by cup to next machine and the separate 

organization can separate automatically. Then by using filling machine with UV radiation 

sterilize filled fried noodles, seasoning and fork. After filling noodles and seasoning, the 

noodle cups are carried on the conveyer and water bags are  inserted into the noodle cup by 

operators. And then the two noodle cups (paper cup and polypropylene cup) are wrapped 

together. Next station will be plastic thermoforming machine for noodle cup cap. After all, 

the whole package will be wrapped again by using shrink wrapping machine. And self-

heating instant noodle package will be ready to distribute in the market. 

7.2 Machine selection 

In order to capture the 5% of the MAMA noodle cup market which is the biggest market in 

Thailand, and self-heating noodle is the new one to introduce to market, 9,720,000 units per 

year have to be produced. This means that the capacity of each section should be produced 

around 35.16 units per minute. 

7.2.1 De-palletizing machine 

The first process, the stacks of cups will be put into the de-palletizing machine. The concept 

of this machine would be that the stacks of cups are separated and fed cup by cup to next 

machine, and the separate organization can separate automatically. 
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Figure 7.1: De-palletizing machine 

 

Table 7.1 Functions and capacity of de-palletizing machine 

Item name  BOSC-200  

Power Electric  220 V  

Pneumatic Capacity  5 kg per sq per cm  

Capacity 200 pcs/min 

Price 300,000 Baht 

 

7.2.2 Automatic activated carbon packaging machine 

This machine is used for automatic packaging of small material particles such as seeds, 

Powder type materials and coffee powder. The machine adopts cold welding and quite 

suitable for non-woven material and nylon, etc. 

 



 

 
 

76 
 

 

Figure 7.2: Automatic activated carbon packaging machine 

 

Table 7.2 Functions and capacity of automatic activated carbon packaging machine 

 

7.2.3 Ink jet printing machine 

After filling and cap sealing machine station, the cup would be sent to the ink jet coating 

machine where information such as manufacturing date, expiry date and the ingredients of 

the product. The ink jet coating machine is used to print manufacturing date and expiry date 

on the cap and batch number on the cup. 

Production capacity (bags/points)  : 50 to 160 / min 

Measuring range (ml) : 1-150ml 

Bag-making size (mm) : length (L) 40-180, width (W) 40 -- 100  

Total power : 1.45Kw 

The power supply voltage : 220 volts 

Packing materials :  non-woven fabric 
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Figure 7.3: Ink jet printing machine 

 

Table 7.3 Functions and capacity of ink jet printing machine 

voltage supply 220v50hz/380v50hz or customized 

speed  45-155pcs/min 

paper cup top diameter min 35mm-max 82mm 

paper cup bottom diameter min 30mm-max 52.8mm 

paper cup height min 30mm-max 92mm 

general power 5.5kw 

weight 1300kgs 

measurement 2300x1150x1600mm 

 

7.2.4 Filling machine 

The cup would be fed to fill sealing machine with ultraviolet radiation sterilizing. In this 

machine, the cup will be cleaned through UV sterilizing. After that, the cup would be sent 

to the filling section, where the fried noodle, seasoning and a folded plastic fork would be 

filled. Once the filling is done, the cup is sent to the capping station where a cap is fed to 

the package and then it is send to the cap screwing section where the cap is properly 

fastened and secured before being discharged into the system. The cap would be heat and 

seal on the top of the cup then it would be send to the cooling section to let the cup cool 

down. 
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Figure 7.4: Filling machine 

 

Table 7.4 Functions and capacity of filling machine 

Capacity 1500-12500 pcs/hr 

Price 1,200,000 Baht 

Driven Type Electric 

 

7.2.5 Shrink wrapping machine 

At this machine, the PE coated paper cup and the polypropylene cup are wrapped together 

by shrink film cup by cup. 
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Figure 7.5: Shrink wrapping machine 

 

Table 7.5 Functions and capacity of shrink wrapping machine 

Driven type  Electric 

Capacity –  30-220 pcs/min 

Price 700,000 Baht 
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Figure 7.6: Packaging line chart 

7.3 Feasibility planning 

Feasibility planning plays an important role in the product development cycle. For instance, 

proper cost estimation can help designers make good trade-off decisions regarding product 

structures, material, and manufacturing processes.  

Overall cost = Direct cost + Indirect cost 

Direct cost will mainly focus on the cost of material using for packaging as well as fried 

noodle and seasoning. The other costs (e.g. processing cost, manpower cost, machine costs) 

will be referred to the indirect cost. 

7.3.1 Direct cost 

Packaging cost 

Table 7.6: Material cost 

Material Volume Price/Unit 

PE coated paper cup with label 9,720,000.00 3.25 

PP cup 9,720,000.00 3.75 

PP cap 9,720,000.00 2 
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PP water bag 9,720,000.00 0.25 

Nonwoven fabric 9,720,000.00 0.75 

Total package price per year  10 baht 

 

Raw material cost 

 Table 7.7: Raw material cost 

Material Volume Price/Unit 

Fried noodle 9,720,000.00 1.25 

Seasoning 9,720,000.00 0.75 

Fork 9,720,000.00 0.75 

Chemical mixture per pack 9,720,000.00 18 

Total raw material price per year  20.75 baht 

 

7.3.2 Indirect cost 

Machine cost  

Table 7.8: Machine cost 

Material Price/unit Unit  Total 

De-palletizing machine 300,000 2 600,000 

Automatic activated carbon 

packaging machine 

1,056,000 1 1,056,000 

Ink jet coding machine 210,000 1 210,000 

Shrink wrapping 

machine(small) 

700,000 1 700,000 

Shrink wrapping 

machine(Large) 

900,000 1 900,000 

Filling machine with UV 

radiation sterilize 

1,200,000 1 1,200,000 

Total machine price   4,666,000 baht 
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Since all machines are fix assets, the value of machines will depreciate over their life time. 

The period over which to depreciate a fixed asset is known as “ useful economic life” of the 

asset. The straight line depreciation method is used to determine the value reduction of all 

machines. The method is based on the principle that each accenting period of asset’s life 

has an equal amount of depreciation. 

Straight line depreciation 

            Dpn = (C-R) / N    

Where, 

Dpn = Annual Straight Line Depreciation charge 

C     = Original cost of the machines 

R     = Residual values of the machines 

N     = Useful economic life of machines 

Assuming that all machines life times are ten years and residual value of machines will 

remain zero. Therefore, value depreciation of machines is calculated as followed. 

Table 7.9: Total machine cost 

Machines Cost (baht) Residual Value 

(Baht) 

Dpn 

De-palletizing machine-

1 

300,000 0 30,000 

De-palletizing machine-

2 

300,000 0 30,000 

Automatic activated 

carbon packaging 

machine 

1,056,000 0 105,600 

Ink jet printing 

machine 

210,000 0 21,000 

Shrink wrapping 

machine(small) 

700,000 0 70,000 

Shrink wrapping 

machine(Large) 

900,000 0 90,000 

Filling machine with 

UV radiation sterilize 

1,200,000 0 120,000 

Total Machine Cost   466,600 baht 
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Manpower 

Manpower is required to work on an assembly line and monitor all machines in the 

packaging lime. For assembly, there will be two stations which are designed to have 

operators to work on. The first one is designed to have three operators to assemble PE 

coated paper cups into the de palletizing machine and also need three operators to assemble 

polypropylene cups into another de palletizing machine. In the other sections, another three 

operators will be needed to put PP water bag into the noodle cups. In addition each 

machines are required two operators to control and monitor machine operation. There will 

be also two supervisors and one manager to control and manage the whole plant. Operator’s 

salaries will be 8,000 baht for each and 30,000 baht for supervising position and 45,000 

baht for manager position. In case of design team, there will be three designers to improve 

the design of self-heating package all the time. Designers’ salary will be  0,000 for all. And 

also for the extra cost of the labor such as overtime cost, the drivers for distribution, 

machine cleaning service, maintenance cost, we assume the labor cost be 500,000 baht. 

Overhead 

Overhead cost will be cover the rest e.g. water supply, electricity, logistics and so on. They 

will monthly suppose as constant rate of 7,000,000 baht. 

7.4 Production capacity 

To meet the estimated target (5% of MAMA instant noodle), production capacity is 

specified as 9,720,000 units per year. 

Table 7.10: Overall cost of self-heating noodle package 

COST Cost per Unit 

Direct Cost 

 Package 

 Raw Materials 

 

10 baht 

20.75 baht 

Indirect Cost 

 Machine cost 

 Labor cost 

 Overhead 

 

466,600 baht per year 

500,000 baht per year 

7,000,000 baht per 

year 

 

0.48 baht 

0.0514 baht 

0.7202 baht 

Overall cost of Self-heating noodle 

package 

 32.00 Baht 

 

7.5 Estimated selling price 
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Our product is involved with know-how and advanced technology; therefore our markup 

policy is to add 50% from total cost of the package. 

Selling Price = Total cost of package + Markup plan 

                       = 32.00 + (32.00 * 50%) 

                      = 48 

However, for convenience and also including the distribution cost to the distributors, we 

decide to sell our product at 55 baht per unit. Therefore, expected income per year of the 

sale of 9,720,000 units is nearly 350 million Baht. 

When comparing with the normal instant noodle, it is affordable price as a kind of instant 

noodle that applied advanced technology. 
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CHAPTER 8 

CONCLUSION AND RECOMMENDATIONS 

8.1   Conclusion 

Instant noodle becoming one of the most popular instant items all over the world and also it 

has high demand in worldwide market. It becomes popular due to the lower price and quick 

to prepare. In this research, we tried to introduce advanced technology combining with 

instant noodle which makes the regular instant meal to one stop instant meal in a few 

minutes. It solves some of the requirements to get a bowl of instant noodle while travelling, 

hiking and also some critical time such as suffering from natural disaster. 

Moreover, Thailand has one of the largest instant noodle market because of their unique 

flavor; Tom yum flavor.  However, other countries try to involve in the instant noodle 

market because it becoming one of the most popular instant food in cheap price. Therefore, 

one way to maintain Thai instant noodle popularity and expand market share is to 

distinguish ourselves from what have been available in the market in order to satisfy the 

variety need of customers. The new packaging with the unique design could be a good 

alternative to achieve this purpose. 

Customer voices are collected via survey in Thailand using Quality Function Deployment 

method. Based on customer voices, customer needs are defined and 4 different designs for 

self-heating noodle package prototype are implemented. The study mainly focuses on 

designing the self-heated package for instant noodle. According to the result of the study, 

each packaging material is based on its property, functional purpose, and cost and safety 

level of human health. Polyethylene coated paper is selected because it safe, enough 

temperature resistant of heat from exothermic reaction, easily printable and also cheap. 

Nonwoven fabric is used for chemical container because of its physical property and safe 

for human health. Polypropylene is used for noodle soup container and cap because it has 

high resistant to water and temperature. It is also quite safe plastic kind for human health. 

The label is designed based on the principle of label design which include important 

information such as logo brand, production and expiration date, nutrition facts and the most 

important thing in this kind of package is showing the instruction how to do the self-heating 

process.  

Exothermic reaction of Mg mixture and Water is selected for heat engine because of it’s 

reference of usage in US Military heater pack and market availability. Right combination of 

chemical mixture and water to generate the right temperature for cooking noodle are 

observed via some chemical experiments. (40g of Mg mixture and 55ml of Water) 

8.2   Recommendations 

 Adjusting the amount of magnesium mixture and water is quite difficult to get the 

exact amount. Too much mixture and less water combination cannot keep the heat 

in required amount of time for noodle soup. Less mixture and too much water 
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cannot produce the required amount of heat. So in further study, it should be 

improved the design of package to produce required heat in short time. 

 The amount of mixture is quite much to produce required amount of heat. In further 

study, should design to find out more suitable chemicals that can produce required 

heat and do not harm for human health. 

 Heat loss is very crucial problem, for self-heating package because the highest heat 

loss will cause of heat compensating. Material selection and packaging design step 

have to be well designed to reduce heat loss. 

 The concept of self-heating package can be applied to other product not only for 

instant foods. Finding other products that require heat to complement the 

satisfaction of consumers will be interesting issue for further study. 
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APPENDIX 

Survey of customer requirements about Instant Noodle and the Packages 

 

1. What is your age? 

a) Under 18  b)   Between 18 to 30  c)   Over 30 

 

2. What is your gender?  

a) Male  b)   Female 

 

3. What is your Nationality? 

a) Thai   b)   Other Nationalities 

 

4. How many times do you choose Instant noodles when you are hungry? 

a) Once a week 

b) Two to three times a week 

c) More than three times a week 

d) Every day 

e) Never Tried 

 

5. What type of Noodles Package you prefer more? 

a) Plastic cup  b)   Flexible Pouch 

 

 
 

Plastics Cup                                      Flexible pouch 

 

6. What kind of instant Noodle flavor you prefer? 

a) Tom yum 

b) Chicken soup 

c) Minced pork with basil leaves 

d) Beef  

e) Others 
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7. Do you reuse the noodle package for something else after eating noodles? 

a)   YES   b)   NO 

 

8. Would you like to use instant noodle packaging that already included water? 

a)   YES   b)   NO 

 

9. Is it ok for you if the noodle package is a little bit heavy? 

a)   YES   b)   NO 

 

10. Where you frequently eat instant noodle? 

a)   At Mart 

b)   At home 

c)   On weekend 

d)   On working days 

e)   Travelling 

 

11. How much time does it take to get a bowl of instant noodle? ( Including time to prepare hot 

water) 

a)   2-3 min 

b)   3-5 min 

c)   5-8 min 

d)   more than 10 min 
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Information about Design of Self-Heating Instant Noodle 

If you are interested in new packaging design of instant noodle, I would like to request you to have 

a look the following questions and give me your opinions about the new packaging. Thanks for 

your corporation. 

(5 = very satisfied, 4 = satisfied, 3 = neutral, 2 = dissatisfied, 1 = very dissatisfied) 

 

11. What kind of noodle cup size and shape would you like to prefer? 

 PICTURE SCORE 

1) Small Size 

40 gram 
 
( 10 baht) 

 

1 2 3 4 5 

2) Medium 
Size 

60 gram 
 
(13-18 
baht) 

 

1 2 3 4 5 

3) Large Size 
105 gram 

  

1 2 3 4 5 

1. How do you feel the time taken to cook instant noodle? 1 2 3 4 5 

2. How do you feel if you can reduce the time to get a bowl of 

instant noodle? 

1 2 3 4 5 

3. How do you feel when noodle cannot be cooked during the 

travelling? 

1 2 3 4 5 

4. How do you feel if you do not need to boil water by yourself to 

get a bowl of noodle soup? 

1 2 3 4 5 

5. How do you feel if water is already included in noodle packaging?  1 2 3 4 5 

6. How do you feel if noodle package is a little bit heavy? 1 2 3 4 5 

7. How do you feel if your time will be saved while travelling in 

cooking meals? 

1 2 3 4 5 

8. How do you feel if you can use self-heating smart packaging? 1 2 3 4 5 

9. How do you feel if the self-heating technology will be difficult to 

handle? 

1 2 3 4 5 

10. How do you feel if you do not get any information about the 

ingredients and cautions of instant noodle? 

1 2 3 4 5 
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(39 baht) 

 

12. How much would you like to spend for self-heating package of instant noodle? 

(Price of normal package instant noodle for medium size is 13-18 baht) 

15-20 baht 1 2 3 4 5 

20-30 baht 1 2 3 4 5 

More than 30 baht 1 2 3 4 5 

 

13. What kind of information do you expect to read from label of package? 

1) Information of the company 1 2 3 4 5 

2) Cautions, Benefits and suggestions 1 2 3 4 5 

3) Ingredients, Nutrients and Nutrition 1 2 3 4 5 

4) Instructions to use self-heating method 1 2 3 4 5 

5) Other  1 2 3 4 5 

 

14. What kind of languages do you expect in labeling? 

1) Only Thai Language  1 2 3 4 5 

2) Only English Language 1 2 3 4 5 

3) English with Thai explanation 1 2 3 4 5 

4) Others 1 2 3 4 5 

 

15. What type of cap you prefer in noodle packaging? 

 Picture      

Attached Lid 

 

1 2 3 4 5 
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Separate Cap 

 

1 2 3 4 5 

 

 

16. What type of method would you like to use to produce heat engine in self-heating package? 

 

Type of 

Heat 

Producing 

method 

Pictures Advantages Disadvantages Score 

Press type 

 

-Easy To use 

-Once press, get the 

heat engine to boil 

water 

-accidentally can 

produce heat while 

transportation 

-Water that has to 

use for producing 

heat engine already 

included in package. 

So have to choose 

material that can 

assist water for a 

long time 

1 2 3 4 5 

Different 

packs 

 

-Easy to use 

-can’t happen to   

produce heat 

accidentally during 

transportation 

 

 

-take a little more 

time than upper two 

methods 

1 2 3 4 5 
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Result Analysis 

 

1) What is your age? 

 

a) Under 18  b) Between 18 to 30  c)   Over 30 

 

 

2) What is your gender?  

 

a) Male  b) Female 

 

3) What is your Nationality? 

a) Thai  b) Other Nationalities 

0% 

96% 

4% 

a)      Under 18 b)   Between 18 to 30 c)   Over 30

71% 

29% 

a)   Male b)   Female
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4) How many times do you choose Instant noodles when you are hungry? 

 

a) Once a week 

b) Two to three times a week 

c) More than three times a week 

d) Every day 

e) Never Tried 

 

 

 

5) What type of Noodles Package you prefer more? 

 

a) Plastic cup  b) Flexible Pouch 

 

37% 

63% 

a)      Thai b)   Other Nationalities

25% 

38% 

29% 

4% 4% a)      Once a week

b)      Two to three times a week

c)       More than three times a week

d)      Every day

e)      Never Tried
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a.      Plastics Cup b. Flexible pouch 
 

 

 

 

6) What kind of instant Noodle flavor you prefer? 

 

a) Tom yum 

b) Chicken soup 

c) Minced pork with basil leaves 

d) Beef  

e) Others 

 

 

75% 

25% 

a)      Plastic cup b)   Flexible Pouch

67% 

17% 

12% 
4% 0% 

a)      Tom yum

b)      Chicken soup

c)       Minced pork with basil
leaves
d)      Beef

e)      Others
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7) Do you reuse the noodle package for something else after eating noodles? 

a) YES   b) NO 

 

 

2. Would you like to use instant noodle packaging that already included water? 

a) YES   b) NO 

 

 

8) Is it ok for you if the noodle package is a little bit heavy? 

a) YES   b) NO 

 

 

8% 

92% 

a)   YES

b)   NO

33% 

67% 

a)   YES

b)   NO

58% 

42% a)   YES

b)   NO
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9) Where you frequently eat instant noodle? 

a) At Mart 

b) At home 

c) On weekend 

d) On working days 

e) Travelling 

 

 

 

10) How much time does it take to get a bowl of instant noodle? (Including time to 

prepare hot water) 

 

a)   2-3 min 

b) 3-5 min 

c)   5-8 min 

d)   more than 10 min 

 

21% 

21% 

14% 

27% 

17% 

a)   At Mart b)   At home c)   On weekend

d)   On working days e)   Travelling
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 1 2 3 4 5 % 

1. How do you feel the time taken to cook instant noodle? 0 4 15 7 0 60 

2. How do you feel if you can reduce the time to get a bowl 

of instant noodle? 

1 2 7 5 11 44 

3. How do you feel when noodle cannot be cooked during the 

travelling? 
10 9 3 3 0 40 

4. How do you feel if you do not need to boil water by 

yourself to get a bowl of noodle soup? 

2 2 2 6 10 40 

5. How do you feel if water is already included in noodle 

packaging?  
7 6 6 4 2 28 

6. How do you feel if noodle package is a little bit heavy? 2 10 7 4 0 40 

7. How do you feel if your time will be saved while travelling 

in cooking meals? 

1 2 6 7 9 36 

8. How do you feel if you can use self-heating smart 

packaging? 

0 3 5 9 8 36 

9. How do you feel if the self-heating technology will be 

difficult to handle? 

3 15 3 2 2 60 

10. How do you feel if you do not get any information about 

the ingredients and cautions of instant noodle? 

8 9 7 1 1 36 

 

11. What kind of noodle cup size and shape would you like to prefer? 

 

17% 

17% 

41% 

25% 

a)   2-3 min b)   3-5 min c)   5-8 min d)   more than 10 min
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 PICTURE SCORE  % 

1.Small Size 

  40 grams 

  (10 baht) 

 

1 

1 

2 

9 

3 

7 

4 

6 

5 

2 

 

36 

2.Medium Size 

  60 grams 

  (13-18 baht) 

 

1 

2 

2 

3 

3 

7 

4 

8 

5 

5 

 

32 

 

3.Large Size 

  105 grams 

  (39 baht) 
 

1 

2 

2 

6 

3 

 2 

4 

5 

5 

10 

 

40 

* Based on the answers, our self-heating package design will be large size (105 gram) 

 

12. How much would you like to spend for self-heating package of instant noodle? 

(Price of normal package instant noodle for medium size is 13-18 baht) 

 1 2 3 4 5 % 

15-20 baht 3 1 9 2 9 36 

20-30 baht 2 2 2 5 14 56 

More than 30 baht 3 8 8 6 1 32 

*Based on the answers, 56% of customer would like to spend 20-30 baht on self-

heating package. So, our product will be among that range. 

 

13. What kind of information do you expect to read from label of package? 

 1 2 3 4 5 % 

1. Information of the company 5 2 10 3 4 40 

2. Cautions, Benefits and suggestions 2 0 9 6 8 36 

3. Ingredients, Nutrients and Nutrition 3 1 6 9 5 36 

4. Instructions to use self-heating method 1 3 2 8 12 48 

5. Other  4 11 3 4 0 44 

 

*Based on the answers, we do not need to concern too much about the company 

information and another fact; cautions, Benefits and suggestions. Because most of the 
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customer are neutral about that factors. The things we must put on the label of our 

package is Ingredients factor and instructions to use self-heating method. 

 

14. What kind of languages do you expect in labeling? 

 1 2 3 4 5 % 

1. Only Thai Language  10 4 4 2 1 40 

2. Only English Language 2 2 4 7 13 52 

3. Others 7 2 7 3 1 28 

*Based on the answers, only English language will be fine.  

 

15. What type of cap you prefer in noodle packaging? 

 Picture 1 2 3 4 5  % 

Attached Lid 

 

3 4 5 5 7 28 

Separate Cap 

 

5 1 5 5 8 32 

 

*Based on the answers, Separate cap design will be preferred by customer. 

 

16. What type of method would you like to use to produce heat engine in self-heating 

package? 

 

 Heat 

Producing 

method 

Pictures Advantages Disadvantages Score  % 
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Press 

type 

 

-Easy To use 

-Once press, 

get the heat 

engine to boil 

water 

-accidentally can 

produce heat while 

transportation 

-Water that should 

use for producing 

heat engine already 

included in package. 

So, should choose 

material that can 

assist water for a 

long time 

1 

3 

2 

6 

3 

9 

4 

5 

5 

1 

 

36 

Different 

packs 

 

-Easy to use 

-can’t happen 

to   produce 

heat 

accidentally 

during 

transportation 

-take a little more 

time than upper two 

methods 

1 

1 

2 

3 

3 

6 

4 

5 

5 

10 

40 

 

*Based on the answers, Different packs design will be ore convenience for customers. 

After reading the advantages and disadvantages of the design, most of the customer 

would like to choose the one which has less disadvantages and easy to handle without 

many difficulties. 

 

 

 

 

 

 

 

 

 

 

 


