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Abstract 

Sun drying is popularly used in Lombok to dry food items including jackfruit Dodol because it is easy and cheap. This 
type of drying has a weakness, which is very weather dependent. When it is cloudy or rainy, the drying process will stop, 
which will affect the income level of the jackfruit Dodol business. To overcome this, it is done through the application of 
a dryer with rice husk energy. Rice husks can be an alternative energy in drying process because they are easy to obtain 
and cheap. To make rice husks as drying energy, it can be done through an energy conversion process using a heat 
exchanger that is placed in a furnace. Tests were carried out in the drying process to produce a dry product of 5 kg of 
jackfruit Dodol. The drying temperature is obtained from the result of the energy conversion process between burning 
rice husks in a furnace with environmental air flowing in the heat exchanger pipe. The resulting hot air flows into the 
drying chamber. This makes the product more hygienic and drying process can be all the time. The implication of the 
application of the rice husk energy dryer is to increase the jackfruit Dodol business income. This dryer provides a return 
on investment (ROI) rate of 304.48% with the break-even point (BEP) occurring at 0.2778 years or 3.3336 months. This 
means k <n (0.2778 years <7 years), so it can be stated that the investment in rice husk energy dryer for drying jackfruit 
Dodol is feasible.  
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1. Introduction

Jackfruit Dodol is a traditional cake made from fresh and ripe jackfruit. This cake is in great demand by visitors who 
come to Lombok and are used as souvenirs. This is related to Lombok as a tourist destination. The high demand for 
jackfruit lunkhead has an impact on the increasing number of small household businesses to produce this cake. Jackfruit 
Dodol so that it can last a long time, preservation is carried out. Preservation is cheap and easy to do by home industries, 
namely through drying.     

Drying is usually done by drying it in the sun. This is an inexpensive way because it does not cost energy consumption. 
Of course, sun drying can only be done when the weather is sunny. The weakness of sun drying is when the weather is 
cloudy or rainy, so the drying process will stop. This has an effect on decreasing the quality of the products produced. 
To overcome these weaknesses, a tool that is easy to operate and affordable price is designed. A tool suitable for 
household industries of jackfruit Dodol in Lombok is a dryer with rice husk biomass energy. Rice husk is one of biomass 
that is easily available in Lombok and cheap. Rice husk as a byproduct of paddy which reaches 20%. Rice husks are 
waste from rice production, where rice is the staple food of the people of Lombok. Lombok Island has the potential for 
rice husks of 269,420.20 tons, while for West Nusa Tenggara it is 533,150.80 tons. This potential is predicted to produce 
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energy capable of supplying a power capacity of 60-65 MW [1, 2]. Rice husks are effectively used as an alternative as 
waste energy. Rice husks provide an even and stable burning effect as a result of the high cellulose composition. The 
composition of cellulose is 50%, besides that it also contains lignin (25% -30%), bulk density 90–150 kg / m3, moisture 
(10% –15%), and silica (15% -20%) [3, 4]. The heating value of rice husk is quite high, namely 12.3 MJ / kg, this value 
is equivalent to half the calorific value of coal [5]. The use of rice husks for drying can be done through a thermal energy 
conversion process. This can be done by using a heat exchanger. Research related to the use of heat exchangers and 
biomass has been widely carried out in the postharvest drying process. To maintain the quality of food during storage, 
post-harvest handling is an important stage [6]. Rice husks as fuel produce high combustion efficiency reaching 99.2%, 
fire stabilization, low emissions in tests carried out using a rectangular fluidized bed combustor [7]. Testing rice husks 
as an energy source for the dryer resulted in an average drying temperature in the no-load drying room of 71.10°C [8] 
and 72.79°C with the highest temperature of 109.2°C [9]. The test results using a stove for burning 1 kg of rice husk 
showed that after 30 minutes complete combustion occurred with a maximum temperature reaching 556.5oC [10]. The 
use of rice husks through an energy conversion process in which the drying process of food is carried out in the drying 
room gives a more hygienic product result. Drying is not time-bound and can take place during cloudy or rainy weather. 

The dryer uses a drying chamber and a furnace with the addition of a heat exchanger. The use of this heat exchanger is 
intended so that the dried product is not contaminated with husk smoke. A heat exchanger is added in the furnace to 
facilitate the conversion of biomass into thermal energy. To implement heat transfer between two fluids that have 
different temperatures and are separated by a wall using a heat exchanger [11]. The use of dryers also has a good impact 
on workers. This can be seen from research [12] that the drying process of fish which is carried out in a drying chamber 
designed based on worker anthropometric data reduces the rate of musculoskeletal complaints by 26.70%. Increasing 
properties and logistics factors are needed in the utilization of rice husks as a renewable energy source [13]. The dryer 
is designed to increase the effectiveness of rice husks as fuel in the Dodol drying process. Dodol artisan and farmers will 
get added value from the use of rice husks as a source of drying energy. This added value is calculated based on the level 
of benefit obtained by the Dodol artisan after using the rice husk dryer. 

The level of benefit is analyzed to describe the condition of the jackfruit Dodol artisan in the short and long term. This 
is done based on the payback period (PBP), break-even point (BEP), and Return on Investment (ROI) method of the use 
of rice husk energy dryer. BEP is a condition of a company that does not suffer losses and does not gain profits [14]. ROI 
is the company's ability to generate profits that will be used to cover the investment issued.  

2. Material and methods 

The research used raw materials in the form of 6 kg of jackfruit and 2 kg of sugar for the manufacture of Dodol. The 
energy source uses rice husks. The drying process using a dryer consisting of a furnace, heat exchanger, and drying 
chamber was adopted from the study [9]. Furnace materials and heat exchangers are easily available on the market at 
affordable prices. The study was conducted to analyze the level of benefit from the application of the rice husk dryer 
used to dry jackfruit Dodol. The analysis was carried out on data on workers' income and the benefits of investment 
costs for the household scale. 

Payback period (PBP) analysis aims to determine the length of time the investment can be returned when a break-even 
point (BEP) occurs. The PBP calculation uses a comparison of the investment cost of the rice husk energy dryer (stove 
with heat exchanger pipes, drying room, and traditional mixer) with a profit outside of investment. Profits are income 
minus operating costs. The operational costs in the form of raw materials include jackfruit, sugar, and wages for 
workers. Payback period is calculated based on Equation 1 [15]. 

k(PBP) =
Investm𝑒𝑛𝑡

𝐴𝑛𝑛𝑢𝑎𝑙 𝐵𝑒𝑛𝑒𝑓𝑖𝑡
 (year)                   (1) 

k(PBP) is the number of payback periods; annual benefit (IDR/year) is income minus operating expenses. Certain criteria 
are needed to determine whether an investment plan is economically feasible or not. The investment plan is feasible if 
it meets the requirements, namely k≤n and n is the investment age. 

The volume of Dodol jackfruit production when the artisan does not suffer losses and does not get profit is calculated 
using BEP. This is based on the use of the rice husk energy dryer. Based on [16], for the breakeven analysis it is assumed 
that total revenue is obtained from the sale of all products produced. The comparison of total revenue from sales of 
production at PBP with the selling price per kg of jackfruit Dodol is referred to as BEP.  
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BEP =  
FC

p−VC
              (2) 

FC is a fixed fee; p is the selling price per unit of product; VC is the variable cost to make X the product. 

pX = TR           (3) 

TR = TC           (4) 

TR is the total revenue from the sale of X products. X is the volume of production that causes the company to break-even 
point (BEP). Profits are obtained if the production is above X (exceeding the break-even point). TC is the total cost of 
making X products. The break-even point will be obtained when the total revenue is exactly the same as the total costs 
involved.  

The calculation of return on investment (ROI) uses the proceeds from the sale of jackfruit Dodol when PBP is reduced 
by investment compared to investment. Investment in the form of rice husk energy dryer. 

ROI =   
Total Sales−Investment

Investment
x100%       (5)  

3. Results and discussion 

The use of rice husk biomass dryer has implications for the jackfruit Dodol being more hygienic because the drying 
process is carried out in the drying chamber. The drying process can continue even in cloudy or rainy weather 
conditions. The use of the rice husk energy dryer for drying the jackfruit Dodol as shown in Figure 1 consists of a) a 
drying room equipped with a shelf where the jackfruit Dodol is placed, b) a burning stove with a heat exchanger.  

 

 

Figure 1 Rice husk energy dryer for drying jackfruit Dodol 



Global Journal of Engineering and Technology Advances, 2021, 06(03), 075–080 

78 

 

Figure 2 Rice husks for drying energy 

Based on the drying temperature, sun drying produces a smaller temperature than using a dryer. The sun drying 
temperature range is 25.80-29.27oC. While the drying temperature range using a dryer reaches 37.09-82.47oC. This 
results in a shorter drying process for the use of the dryer. Utilization of rice husk biomass as an energy source in the 
drying process has an impact on the added value of rice waste. The husks are produced from the paddy milling process 
by 20-30%. The high production of rice husks on the island of Lombok has the potential as sustainable energy for drying 
food in increasing the standard of life for jackfruit Dodol artisan. 

The investment for the drying process of the jackfruit Dodol consists of a dryer of 5,000,000 IDR. To convert the raw 
material into Dodol, stirring is required. Conventional mixer equipment 2,500,000 IDR. The total investment is 
7,500,000 IDR. The investment age of the rice husk energy dryer (n) is assumed to be 7 years.  These assumptions are based 
on general measures to determine the age of the investment. The general measure for determining the age of investment 
is the same as the time period which is approximately equal to the economic life of the project [17]. The raw materials 
for one production required in the process of making jackfruit Dodol include 6 kg of jackfruit at a price of 90,000 IDR; 2 
kg of sugar at a price of 30,000 IDR; rice husk 20,000 IDR. The total raw material for one production is 140,000 IDR. In 
one month with 15 working days required raw materials of 2,100,000 IDR.  

The results of the analysis of the level of benefit (benefit) based on the weight of Dodol produced in each production is 
5 kg. Drying with a rice husk energy dryer takes 2 days. The production of jackfruit lunkhead in one month is 15 times.  
This profit is based on the selling price of Dodol per kg, which is 130,000 IDR, so the profit in one production is (5 x 
130,000 IDR) - (3 x 75,000 IDR) - 275,000 IDR = 150,000 IDR. The amount of 75,000 IDR is the worker's wages for one 
stirring and two days of drying. Meanwhile, 275,000 IDR is for raw materials and other necessities. The profit in one 
month (15 working days) is 2,250,000 IDR. In a year the profit reaches 12 x 2,250,000 IDR = 27,000,000 IDR. 

The calculation of the payback period (PBP) uses k(PBP) based on Equation 1. Payback period is 7,500,000 IDR : 27,000,000 
IDR = 0.278 years. Based on the analysis, it is found that the investment cost payback period is 0.2778 years or 3.3336 
months. This means k <n (0.2778 years <7 years), so it can be stated that the investment in rice husk energy dryer for drying 
jackfruit Dodol is feasible.  

Analysis of when the jackfruit Dodol artisan did not experience a loss and did not gain a profit using the break-even 
point (BEP). The calculation is based on the following data. 

The total income from the sale of all products produced for 3.3336 months (according to PBP time) is 130,000 IDR/kg 
x 5 kg/2 days x 7 days/1 week x 4 weeks/1 month x 3.3336 months = 30,335,760 IDR. 

p is the selling price of the product unit, in this case based on the selling price of the jackfruit Dodol product, which is 
130,000 IDR/kg.  

Production volume (X) =  
 30,335,760 IDR

130,000 IDR/kg
  = 233.35 kg 

The break-even point of Dodol jackfruit production using rice husk energy dryer occurs when the production volume 
reaches 233.35 kg.  
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 Return on investment (ROI) shows the return on investment that may be obtained within a certain period of time as a 
result of improving work tools. A certain period of time is the payback period for investment costs. Total sales are 
130,000 IDR/kg x 5 kg/2 days x 7 days/1 week x 4 weeks/1 month x 3.3336 months = 30,335,760 IDR with an 
investment of  7,500,000 IDR. 

 

Figure 3 The relationship between investment and profit in the drying process of jackfruit Dodol 

The use of rice husk energy dryer provides an ROI rate calculated based on Equation (5) of 304.48%. The relationship 
between the investment in rice husk energy dryer and the profits to be obtained by jackfruit Dodol artisan is presented 
in Figure 3. The application of the rice husk energy dryer in the jackfruit Dodol business give positive results in the form 
of increased worker income. This is in accordance with research [18] that the drying process through the conversion of 
biomass energy can increase work productivity by 54.88% compared to sun drying. In addition, the rice husk energy 
dryer is feasible in terms of investment to be applied in a household scale industry. 

4. Conclusion 

The application for rice husks energy dryer can increase the income of jackfruit Dodol artisan on a household scale. The 
profit from the investment in rice husk energy dryer is obtained after 3.3336 months. The application of this dryer in 
the home industry of making jackfruit Dodol provides an ROI rate of 304.48%.  It can be said that the application of the 
rice husk energy dryer in the home industry of jackfruit Dodol produces positive results in the form of economic benefits 
and increased work comfort.  
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