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Abstract. This paper presents the study, design and 
construction of a semi-auto tea packer. The semi-auto tea 
packer prototype consists of 5 parts. The first part is a 
rotating part that will rotate when a sensor detects the tea 
of 2 g that falls down through the hole to the provided 
container. The second part is a weighting part that 
functions to control weight of tea to always be 2 g. The 
third part is a base that supports all the parts and weight of 
the tea packer. The fourth part is a control box that 
controls operation of the tea packer including: electronic 
circuits, sensors and power supply. The fifth part is a 
blender that helps to dispose the tea not to rush to fall 
down into the hole. The experimental results obtained from 
the tea packer prototype compared to one from the human 
showed that packing tea by a human could produce only 3-
5 bag/min while using the designed tea packer could 
produce more with capability of 8-10 bag/min. This 
machine would help in enhancing SME activities with 
similar profile for both Thailand and Indonesia. 
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1. Introduction 
Besides water, tea is the most favorite beverage in the 

world; i.e., more than 1.39 billion people in China [1] and 
159 million people in USA consume tea [2]. This is 
because of the fact that tea can boost exercise endurance, 
the catechins (antioxidants) in tea can help body to burn fat 
[3]-[5]. The antioxidants in tea can reduce the risk of heart 
attack, Parkinson’s disease, diabetes, artery disease, stroke, 
and protect against cardiovascular and degenerative 
diseases, as well as, a boatload of cancers, including breast, 
colon, colorectal, skin, lung, esophagus, stomach, small 
intestine, pancreas, liver, ovarian, prostate and oral cancers. 
Tea also helps fighting free radicals with high oxygen 
radical absorbance capacity (ORAC) [6], hydrating to the 
body such as caffeine and protecting from ultraviolet rays. 

In additional, tea can help diabetics and improve bone 
mineral density and strength [7]. 

Tea sold in the marketplaces could be found in 
many forms of packaging but having the same 
purpose to keep longer the taste and smell while 
avoid deformation of substances inside the tea [8]. 
One of the most common ways is to use the tea bags 
[9]. Using tea bags for containing the tea provides 
convenience in usage with short time of making tea, 
suitable amount of tea needed per cup, and ease to 
dispose of simply remove from the tea cup with a 
teaspoon and place into the bin [9]-[11]. 

There are several types of machines (tea packers) and 
technologies used for putting tea into the tea bags [12]-
[13]. However, most current tea packers are designed for 
large manufacturing, which have relatively high investment 
cost (+15,000$USD), require large installation area and 
consume high power for their operation. This causes 
difficulty for most small-medium enterprises (SMEs) or 
local farmers to use such the machines. In fact, most SMEs 
and local farmers in Thailand package the tea bags by using 
human labors. This leads to very low capability of 
producing tea bags (3-5 bag/min) [14]. 

Not only in Thailand, buy and sell transactions on 
agricultural and tea products are also ingrained in the 
Indonesian economy. Trading activities are the largest 
source of income. At present, the presence of SME that are 
active in building the economy can be said to be successful 
because based on data from the Indonesian Ministry of 
Cooperatives and SME it reports that in terms of number of 
units, SME have a share of around 99.99% (62.9 million 
units) of the total business actors in Indonesia (2017), and 
at least it has helped absorb about 97% of the national 
workforce. This SME is a crucial point that has a very large 
contribution to the country's economy. The general picture 
of the structure of SME in Indonesia today is that 98% of 
micro enterprises and the rest are small or medium 
enterprises that previously went from micro to graduate. In 
Indonesia alone, this SME is protected and has an umbrella 
of law such as the Presidential Decree No. 19/1998 and 
several other regulations. At this time, many SME 
businesses are starting to grow both on a household and 
large scale, including business related to culinary, fashion, 
agricultural, electronics, furniture, and services [15]. 
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Technology has a very important role in advancing 
SME in Indonesia. Technologies that have an important 
role in advancing SME include marketing technology 
through digital marketing, business management 
technology and also production technology that applies 
appropriate technology in the SME production process. 
Production technology has a big enough role for SME to be 
able to compete with other SME and large companies. One 
of the roles of production technology for SME is to 
increase production capacity. With increased production 
capacity, SME is able to increase the number of marketing 
personnel so that the marketing area will become wider 
[15]. 

The presence of the semi-auto tea packer would boost 
the productivity of SME in Indonesia similarly to Thailand, 
which is engaged in the tea making business. Ones would 
be able to increase their tea production capacity (from 3-5 
bags/min to 8-10 bags/min) and also increase the number 
of marketing personnel. The marketing area for the sale of 
tea products will also expand along with the increase in the 
number of production and marketing personnel. In 
addition, it is also necessary to apply other technologies 
that could support the advancement of SME in the tea 
making business. Marketing technology through digital 
marketing and business management technology will be 
indispensable in advancing SME in the tea making 
business. Marketing technology can be done through social 
media, e-commerce platforms and also marketplaces that 
can reach a wider marketing area. Business management 
technology will be needed so that SME can see the extent 
to which the business is developing, including the benefits 
obtained. It is hoped that by synergizing these technologies, 
it is hoped that SME in the tea-making business will 
become more advanced even though they are currently in 
the Covid-19 pandemic. 

This research proposes a semi-auto tea packer with 
reasonably low cost (less than 350$USD), low installation 
area (less than 0.125 m2), low electric power consumption 
(less than 120 W/hr.) and higher productivity (8-10 
bag/min). In addition, the machine can be simply used with 
220/230V, 50/60Hz AC power and produce tea bag with 
2±0.5 g (standard size of most commercial tea bags). Detail 
of components and operations of the proposed tea packer 
prototype is described in Section 2, the experimental results 
and discussions are then presented in Section 3, and the 
conclusions in Section 4. 

2. Structure of Proposed Tea Packer   
2.1 Overview Components 

Fig. 1 and Fig. 2 present the overview sketched design 
and overview prototype of the proposed tea packer under 
this research. The list of the components and their prizes of 
the proposed machine is shown in Table.1. The semi-auto 
tea packer prototype consists of 5 main parts. The first part 
(plate rotor) is a rotating part that will rotate when a sensor 
detects the tea of 2 g that falls down through the hole to the 
provided container. The second part is a weighting part 

(dispenser) that functions to control weight of tea to always 
be 2 g. The third part is a base (base) that supports all the 
parts and weight of the tea packer. The fourth part 
(controller) is a control box that controls operation of the 
tea packer including: electronic circuits, sensors and power 
supply. The fifth part (dissipater) is a blender that helps to 
dispose the tea not to rush to fall down into the hole. There 
are 15 core components in the machine (Table.1) with total 
cost of 9,875 Baht; where having the micro-controller 
(Arduino R), machine body and 12V dc gear motors as the 
top high cost for the proposed semi-auto tea packer.   
 

60 cm

40 cm  
Fig. 1: Sketched design of the proposed tea packer 

 

(a) 

 
(b) 

Fig. 2:  Actual Prototype of the proposed tea packer: (a) side view and 
(b) semi-top view 
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No. Component Prize 
(Baht) 

1 Arduino R 3,500 
2 machine body 3,400 
3 12V dc gear motors 1,800 
4 12V/10A dc power supply 300 
5 drive coupling 170 
6 Infrared sensor 150 
7 L298N motor drive 150 
8 Aluminum plate 150 
9 connectors 75 
10 IC L293N 50 
11 5V power Relay 50 
12 Spiral wrapping band 30 
13 micro-limit switch 20 
14 IC 7805 voltage regulator 20 
15 heatsink 10 

Total 9,875 

Table 1 Component and prize list 

 

 2.2 Operations 

Fig. 3 shows a diagram of the overall components and 
their connections of the proposed semi-auto tea packer. The 
machine starts when the infrared sensor detected the empty 
tea bag (see Fig.4a). The controller will then command 
both motors (plate rotor and dissipater) to rotate. The plate 
rotor will rotate with controlled speed and time across the 
dispenser ring and thus put 2 g of tea fall down into the 
hole (Fig.4b). After that both motors will stop and wait for 
the next tea bag. Fig. 5 depicted some examples of final tea 
bags. 

3. Experimental Test 

In order to test the performance of the proposed semi-
auto tea packer, the following experimental tests were 
performed: 

1. Productivity test (number of tea bags that were 
produced per minute). 

2. Accuracy test (how accurate the weight of tea bags 
compared to standard 2 ± 0.5g). 

3. Reliability test (motors and controller boxes were 
the key components for producing accurate weight of tea 
bags, the performance in terms of temperature heated was 
tested for this test). 

; where tea power, tea bags, a scale, a watch and a 
thermometer were used for the tests.  

Tables 2, 3 and 4 show experimental results regarding 
to the tests listed above, respectively. It could be 
summarized the results as follows: 
(1) The test results on productivity on Table 2 shows that 
the proposed semi-auto tea packer could produce average 
10 bag/min while the capability of producing varies 
between 8-12 bag/min in average. This productivity is 
about double when compared to the human operation (3-5 
bag/min). 

(2) The test results on accuracy test found that the 
proposed tea packer could achieved producing tea bags 
with weight within limited rang (+0.30/-0.09g) compared 
to ±0.5g of the standard requirement. 

(3) The test results of machine reliability in terms of 
temperature heated on the motors and the controller boxes 
(most sensitive devices of the machine). The results show 

 

 
Fig. 3: Diagram of the overall components and their connections of the proposed tea packer 
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(a)                                                    (b) 

Fig. 4: Operations of the proposed tea packer: (a) detected the tea bag stage and (b) dispensing tea into the tea bag 
 

  
Fig. 5: some examples of the end product tea bags 

 

that the temperature increases when the operating time of 
the machine increase. The temperature of the motors could 
reach 38 oC when continuously operate for 360 minutes (6 
hours) while temperature of the controller boxes reached at 
lower 32 oC; having average of 33.9 oC and 30.8 oC, 
respectively. These temperature ranges are acceptable for 
air cool motors (upto 40 oC for Standard NEMA) and 
controllers (upto 65 oC for Standard electronics devices 
IEC-68-2-38). 

Test No. 
Number of Tea bags Productivity 

Average 
(bag/minute) 

Min-Max 
(bag/minute) 

1-10 7 5-9 
11-20 9 7-10 
21-30 10 7-11 
31-40 10 8-11 
41-50 11 9-13 
51-60 10 8-12 
61-70 12 10-14 
71-80 11 10-13 
81-90 11 10-14 
91-100 12 11-13 
average 10 8-12 

Table 2 Productivity test results 

 

Test No. 
Measured Weight 

Average 
(g) 

Min-Max 
(g) 

1-10 2.16 1.82-2.24 

11-20 2.02 1.71- 2.30 

21-30 2.16 2.01-2.24 

31-40 2.13 1.80-2.31 

41-50 2.24 1.95-2.39 

51-60 2.20 2.10-2.32 

61-70 1.90 1.74-2.36 

71-80 1.95 1.86-2.22 

81-90 2.28 2.15-2.38 

91-100 2.15 1.98-2.25 

average 2.12 1.91-2.30 

Table 3 Accuracy test results 
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Test time 
duration 
(minutes) 

Average Measured 
Ambient Temperature 

Motors 
(oC) 

Controller boxes 
(oC) 

30 29 29 
60 30 30 
90 31 30 

120 32 30 
150 34 31 
180 33 31 
210 35 32 
240 34 31 
270 36 32 
300 38 32 
330 37 31 
360 38 31 

average 33.9 30.8 

Table 4 Reliability test results 

4. Conclusions 
 

The study, design and construction of a semi-auto tea 
packer in order to achieve low cost but high productivity 
for SMEs or local farmers have been presented in this 
paper. The proposed semi-auto tea packer prototype 
consists of 5 parts. The first part is a rotating part that will 
rotate when a sensor detects the tea of 2 g that falls down 
through the hole to the provided container. The second part 
is a weighting part that functions to control weight of tea to 
always be 2 g. The third part is a base that supports all the 
parts and weight of the tea packer. The fourth part is a 
control box that controls operation of the tea packer 
including: electronic circuits, sensors and power supply. 
The fifth part is a blender that helps to dispose the tea not 
to rush to fall down into the hole. The experimental results 
showed that the proposed tea packer prototype provided 
higher productivity (8-10 bag/min compared to human 
operation, 3-5 bag/min). The machine could achieve 
acceptable accuracy of weight for the tea bags with +0.30/-
0.09g (compared to the required ±0.50g) and had high 
reliability by having low ambient temperature for the 
motors and controllers in the machine. Improvement on 
weight control should be noted as the further studied in the 
future work.  The proposed machine would help to support 
SME business on agriculture and tea products for both 
Thailand and Indonesia.   
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