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Abstract. The article analyzes the thermal performance of insolation passive 

solar heating systems and the results of scientific research. The developed systems, 

advantages and disadvantages of thermal engineering methods of their calculations 

are presented. The goals of the computational and theoretical studies of the type of 

solar heating systems under consideration are aimed at an approximate assessment, 

without taking into account their thermal efficiency, the degree of optimization of 

individual elements of the system, as well as thermal parameters. 
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Introduction 

The depletion of underground fuel reserves is increasing the possibilities of using 

renewable energy sources. Continuous heat and electricity production from renewable 

energy sources, such as biomass and solar energy, can help solve the ever-depleting 

natural fuels and various environmental problems. In our country, the possibilities of 

using solar energy are high, and radiation energy can be effectively used for various 

purposes in about 270-300 sunny days (2700-3000 hours) of the year [1]. The technical 

potential of solar energy in our republic is three times more than the amount of energy 

obtained for current consumption from all energy sources. In world practice, it is 

established to use solar energy for lighting, heating, air cooling, ventilation, heat and 

electricity production of buildings. The use of solar concentrators is important for the 

use of solar energy in technological processes that require high temperature [2,3,4]. 

Energy of density low from biomass in use main problem is considered. The sun 

from energy use through biomass heliopyrolysis to fuel rotate can. Such in progress 

concentrated the sun radiation biomass heliopyrolysis for high temperature heat energy 

source is [2]. This combination as a result from biomass three kind of fuels ie liquid, 

gaseous and hard alternative fuel is taken. One of the main challenges of today's rapidly 

developing solar energy industry is to improve the technical and economic 

performance of solar devices containing reflective elements and the efficient use of 
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solar concentrators that gather solar energy into a single point. Usually, in the 

development of solar concentrators, their paraboloid types are widely used. Preparation 

of paraboloid concentrators of this type is somewhat difficult . This requires the 

development of simple structures for the design of window systems that collect solar 

radiation at one point. 

In the process of designing heliopyrolysis devices, it is important to calculate the 

heat balance of the bioreactor to determine the consumption of thermal energy for 

biomass processing. Thermal processing of biomass requires a certain consumption of 

thermal energy in the reactor. Given heat energy biomass again at work his temperature 

mode save stands. Biomass again of work energy efficiency evaluation for of the 

reactor heat balance learning need of the reactor heat balance mathematician modeling 

through energy savings and heliopyrolysis reactor of optimization important problems 

solution will be done . To the bioreactor common heat to be included in it used useful 

heat and heat their losses between proportions of the reactor thermal balance with is 

expressed. 

Pyrolysis reaction stainless of steel made inside the reactor done is increased. 

The sun pyrolysis system main structural parts - reactor, parabolic cylindrical the sun 

mining s entator and is a condenser. The principle scheme of the proposed 

heliopyrolysis device is presented in Fig.2. The reactor is heated externally by means 

of parabolic cylindrical solar concentrators along with a continuous heating system. In 

this case p is cylindrical the sun from concentrators the reactor heating for heat source 

as is used. As a result, with this combined device, it is possible to obtain heat at a 

temperature of 180 ∘C. 

 

 

 

 

 

1-rotating mechanism; 2nd piston; For the 3rd hopper loading from rya; 4th 

reactor; 5 years; 6-solar and parabolic cylindrical concentrator; 7-thermoelectric 

heater; 8-thermocouple y; 9-sun's rays; 10-transforming buckle; 11th flow meter; 12-

condenser-refrigerator; 13-gas holder; 14-tank for storing oil-like substances; 15-tank 

for wood look 
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Necessary the temperature create for biomass to the reactor when placed 

temperature and him pyrolysis to the temperature until heating up for necessary has 

been heat amount is determined. Loaded biomass pyrolysis process up to temperature 

heating up for necessary has been heat amount is determined as follows, kJ, 

                                               𝑄𝑝𝑜𝑑 = 𝑀𝑏𝑐𝑠(𝑡𝑏 − 𝑡𝑧)                                  (1 ) 

Mb — mass biomass, kg; cs - average specific heat biomass , kDj/(kg⋅oC ); tb — 

temperature biomass,oС; t z — same, downloadable, oC. 

In a bioreactor heat losses again processed of biomass temperature and reactor 

of surfaces external temperature of biomass heat exchange surfaces area and external 

air, reactor of the wall heat conductivity coefficient with is determined. Reactor the 

wall through to the environment heat transmission as a result biomass lost heat 

quantity, kJ, 

𝑄 = 𝐾𝐹(𝑡𝑐 − 𝑡𝑏)      (2) 

Coefficient heat exchanger K define formula: 

𝐾 =
1

1

𝛼1𝑑1
+

1

2𝜆𝑠𝑚
𝐿𝑛

𝑑1
𝑑2
+

1

2𝜆𝑖𝑧
𝐿𝑛

𝑑𝑖𝑧
𝑑2

+
1

𝛼2𝑑2

    (3) 

 

Table 2. Heat balance to the reactor 

№ m, kg 
t d1, 

°C 

t d2, 

°C 

Q pod, k 

Dj 
K, W /m2×K F, m2 

Q pod, 

kDj 
dQ, kDj 

1 100 20 450 77400 0.3 2,512   4665.6 72734.4 

2 50 20 450 38700 0.3 2,512 4665.6 34034.4 

3 25 20 450 19350 0.3 2,512 4665.6 14684.4 

 

Of biomass the sun and electricity pyrolysis during heat spending as follows is 

determined. Straight away in the experiment of fuel consumption is 300-600 kg/t (9-

18 GJ/t). Organize that's enough except the sun in heliopyrolysis products liquid to fuel 

rotate for energy was 8-16 GJ/t process steam is consumed [5-29]. 

Solar radiation W=800÷950 W/m2, wind speed 𝜗=4÷5 m/s when dying, of 

biomass temperature time pass with 180 ° C rise a di. Initially b iomass to the reactor 

loading at the time the temperature is considered to be 18 °C. Of the device heat 

efficiency determination by the concentrator acceptance done common energy 

spending as follows defined as: 

𝑄𝑣 = 𝑊𝑔 ∙ 𝑆𝑜 ∙ 𝑅𝑜 ∙ 𝑅𝑝 ∙ 𝜎 

whеrе 𝑆𝑜- general surfaceness reflects the surface of the device; R0=0.78–

reflection coefficient; Rp=0.81– absorption coefficient, radiation absorbance; σ=0.85 – 
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fastor; 3rd and s h th construction system, system tearing solar systems and properties 

reflect the surface. 

The total direct stream of solar radiation for the year is 2000 kW∙s/m2. Teach 

you how, thermal energy, what can happen is achieved concentrator size 1.2x1.5 m 

[30,31]: 

𝑄𝑣 = 𝑊𝑔 ∙ 𝑆𝑜 ∙ 𝑅𝑜 ∙ 𝑅𝑝 ∙ 𝜎 = 2000 ∙ 1000 ∙ 60 ∙ 60 ∙ 1,8 ∙ 0,78 ∙ 0,81 ∙ 0,85

= 7 ∙ 109𝐷𝑗𝑜𝑢𝑙 

This that's it means heliopyrolysis devices installation through every 1 m2 from 

7∙109 per year from the surface up to Joule energy get enable will give. Device by work 

issued heat 1 kg of energy conditional fuel combustion heat is 29.3 MJ or 7000 kcal (1 

kg coal when it burns separate coming out heat) can be compared with 1 m2 of the 

device which is derived from the surface yearly energy simple to fuel when we turn 

it7·109/ 29.3 ∙ 10 6 = 238 kg equivalent conditional fuel savings allows. 
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