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ABSTRACT

The article describes in detail the processes o f  com plex  processing  o f  o ily  w aste  using 
solar energy. This is consistent w ith the new  techno log ica l and econom ic requirem ents, 
oil waste m anagem ent and w aste from  oil and gas industry  prevention  and tim ely 
elimination o f  the consequences o f  oil spills and  oil products. An im portant role is 
played by the possibility  o f  extraction  o f  o ily  w aste  o f  valuable hydrocarbon 
components and their further use as secondary  raw  m aterials. W ith using  the com plex 
technology o f  processing o f  oily  w aste  should be app lied  harm less from  an ecological 
point o f view o f  technology, elim inating the possib ility  o f  secondary pollution. 
Developed the helio devices equipped w ith  concen tra ting  elem ents to extract oil in the 
purification o f  w aste oil. In the given article o ffered  the  solutions to the issues o f  the 
practical application o f  pre-treated  contam inated  so ils and sludge to strengthen 
pavements. The results o f  a pilot study on  the p roduction  o f  so il-concrete  on the basis o f  
oily waste. The structures o f  so il-concrete m ade on the basis o f  o il-contam inated  soil 
and sludge.

Keywords: helio devices equipped w ith  concen trating  elem ents, cleaning o f  w aste oil, 
oil extraction, disposal o f  oily w aste, structure o f  so il-concrete

INTRODUCTION

Every year in the w orld produced about 3 m illion  tons o f  sludge, and in K azakhstan, 
°ver 100 thousand tons. S ignificant loss o f  oil from  oil sludge and their negative impact 
on the environm ent o f  the region creates the need to  develop technologies for 
Processing sludge. S ludge processing m ethods involves their therm al, chem ical or 
tological treatm ent, w hich in tu rn  is characterized  by the release o f  large quantities o f  

toxic gases, the use o f  expensive chem ical reagen ts o r bio logical strains. The authors 
Proposed a m ethod o f  cleaning oil contam ination  o f  w aste  w ith the use o f  solar energy, 

carried out on they developed Helio device equ ipped  w ith  concentrating  elem ents, 
wide range o f  com positions o f  o ily  w aste  requires the developm ent o f  cost- 

i  lve and environm entally  efficient technolog ies to  solve com plex use o f  
ocarbon resources o f  oil sludge. M ost developed solu tions for disposal o f  oily 

Ip., e leads to the loss o f  the resource potential, and only  som e o f  the existing 
ro°l°gy p ro v id e  a secondary  hydrocarbon feed o r  low -quality  oil products trade [ 1]. 

j .  _ Was developed a com bined m ethod o f  p rocessing  oil w aste  and a device for 
in I ®tmg organic and m ineral part o f  oil w aste. D esigned oil w aste  processing m ethod 
th . , es C eding the feedstock into the heating zone and ou t o f  the solid residue, thus in 
ne beating zone
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m aintained  at a tem perature above 75°C flow able state until the raw  liquid foil 
separation o f  the organic part o f  the solid residue. 0VVeĉ  by

In the first phase o f  the first cycle o f  cleaning soil from  oil products starts • ■ 
preparation  o f  contam inated  soil (soil, sand). P reparation o f  the contam inated m • 
is to  load and sorting o f  large inclusions (for exam ple stones), and their removal p 
this purpose the rum ble w hich  used  is w idely  in the m ining industry.

Then, the con tam inated  m aterial is stirred w ith  w ater. This m ay be used, millino 
je t m ill M JM -7, w idely  used for p reparation  o f  drilling flu ids during drilling for 0ц 
gas. T his results in thinning and grinding lum ps o f  contam inated m aterial, grinding 
w ood residues and vegetation.

Thus, there is sorting, g rinding and rem oval o f  large particles, such as stones larger 
than 100 m m; rem ove the  w ood  and vegetation, th inning and grinding lumps of 
con tam inated  soil (soil, sand) b itum en inclusions. Then the liquefied m ass is sorted to 
rem ove stones larger than  5 m m . T o do this, use a rum ble w ith an underlying tray- 
funnel.

The helio device that allow s you to clean 10 kg /h  oil-contam inated  w aste consists of 
the follow ing parts: 12 series-connected  solar panels; contro ller; M onitoring devices 
w ith the softw are; batteries; capacity  fo r cleaning oil-contam inated  w aste; inverter 
helio tracker; cylindrical parabolic concentrator; electric heater; actuator arm.

C leaning o f  w aste  is carried  ou t on the helio device equipped w ith  a cylinder fixed 
inside the rad ia to r solar collector. The rad iato r is m ade in the form  o f  a tube made of 
copper and is used  for circulating  the coolant (a m ixture o f  antifreeze and water), having 
an inner diam eter o f  30 m m  or m ore. The helio device is further equipped with a solar 
panel m ade o f  concentrator photovoltaic m odules p laced on a m echanical system that 
provides additional w arm th  m issing in the overcast and cold season, as well as parabolic 
cylindrical hub, w hich  in tu rn  v irtua lly  lossless collects all the sun falls on him energy 
in the focal point, w here the copper pipe, w ith  the orientation o f  the sun w ith the help of 
the tracking system . Thus, a device for collecting so lar heat prom otes maximum 
tem perature o f  coolant at a g iven  tim e. A fter heating  using the oil productive coolant 
received in the reservoir is drained to the collection o f  oil through  the pipe connected to 
the device body [2 ].

In o rder to create conditions o f  displacing oil from w aste oil sludge and oil- 

contam inated  soil m ixed w ith  w ater, w hich  is first in the unit volum e o f  30 dm filled 
w ith  20 liters o f  w ater and laid on  top  o f  10 kg o f  oil-contam inated  soil or s l u d g e .  The 
focus o f  the case on a m etal fram e m ounted parabolic concen trato r equipped with a 
tracking system  o f  the sun, w hich  is focusing m ost direct and diffuse solar radiation, it 
collects all the incident solar energy on it.

A fter saturation o f  the soil w a te r through  the m ixer channels are form ed through 
w hich  during heating by solar energy, becom e prom inent petro leum  fractions wit 
w ater. The resulting oil productive w ith  w ater through a pipe connected  to the housing 
m erges into a separation colum n w here the oil fraction is separated from  the aqueous 
solution. A fter draining the w ater solution is sent again to the device for cleaning 
next batch o f  w aste. Tim e o f  phase separation in the colum n that is 10-15 minutes every 
15 m inutes o f  circulating w ater is ready  for cleaning w aste. The separation column 
m ade o f  the m aterial absorbs heat, so  the tem perature o f  the liquid in the colum n is КчР 
w ithin 60-80°C , w hich allow s efficient separation o f  oil products, m ainly heavy oil- 
w ater, having a tem perature o f  60-80°C  sent to the device thus ensuring rapid alloc® i 
o f  oil products from  w aste. The day  is carried  out 6-8 parts dow nload oil w aste into
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(60-80 kg a day) in the active tim e o f  day. A fter passive action o f  solar radiation 
l*eVlCe„ w ork *s com pleted. The g iven  below  F igure 1 illustrates a principal schem e
cleanup 
helio devtce

* ш ш ш

solar panels

j  bat

E 3

F ig u re  1 -  The helio device equipped with concentrating elem ents

Figure 2 is a schem atic flow d iagram  o f  sludge through heat treatm ent in helio 
device.

I P reparation  o f  
o i ly  waste

Removal o f  
large inclusions

Liquefaction

U s e  as 
Secondary raw 

m aterials

O il sludge, 
84.8°o

Water, 
15.2° о

H e lio  device 
< 60-80' С )

P rod u ctive  oil. I R ecycled Mechanical
1 8 ,86° о [ water. 78,83°-о J impurities, 2,319 о

F ig u re  2  -  Passing through oil sludge therm al treatm ent in helio device
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W hen heated polluted soil tem peratu re in the device is 85°C  at an 
tem perature o f  28°C, the heating is carried out fo r 1 hour, and the use o f  addit  ̂
energy accum ulated by the so lar panel, the heating tim e is reduced by  2 -2.5 tim e s ' ' * 1

The main purpose o f  the helio device is im pact natural solar radiation  flux d • 
varying w ith significant involvem ent in this process is solar energy concent ^  
provided w ith a system  for tracking the sun, the m axim um  o f  the focusing solar * 4  
w here in the heat sink in the form  o f  a copper tube located on the focus o f  the cvl^ 1 
is cooled, absorbs and stores heat. Practical im plem entation o f  the optim al c o m b in a t 'iJ  
o f  concentrator solar energy  in the form  o f  cylindrical shape equipped w ith the track'01* 
system  o f  the sun, w hich collects all the incident solar energy  to it, prom otes maximu ^ 
focus o f  direct and diffuse solar radiation, even a low density, and additionally UJ 5 
solar panel provides the m issing heat in cloudy and cold seasons, thereby  improving th 
heating and shrinking process [3-4].

The practical value o f  oil-contam inated  soil and sludge is its use to strengthen roaH 1 
surfaces. Due to the m arked prom ising  direction w e have developed a process w aste] 
pollu ted  soil and sludge in road construction. Using a new  m ethod o f  pre-treatment of 
oil-contam inated soil and sludge using  solar energy saving petro leum  products (in the 
cleaning process further obtain oil) and astringent, w hich are used in road construction I 
reduce the cost o f  processing o f  liquid and solid oil w aste disposal, to minimize 
transportation costs and other. The soil-concrete m anufacturing technology for road 
construction is carried ou t in the follow ing order. First o il-con tam inated  soil or slime 
w as pre-treatm ent w ith the use o f  so lar energy in the device w ith the elements 
concentrating solar energy to separate the contam inated soils from  heavy fractions of 
the hydrocarbon. W e have created  a new technical so lu tions aim ed at obtaining high- 
quality  soil-concrete w ith the use o f  solar energy and expanding resource base o f soil 
due to the use o f  oily  w aste  production  and reducing the consum ption  o f  cement and 
lim e exceptions. D esigned include soil- o ily  w aste, cem ent and sand, characterized in 
that the waste is used as the o ily  sludge and oil contam inated  soils containing up to 10 
%  oil and 90 %  o f  suspended solids and as a m ineral filler - sand w here in the ratio of 
com ponents in s o i l - , %: O ily w aste  (o il-contam inated  soil and oil sludge) - 60 %; sand - 
27 % ; Cement - 13 %.

To prepare a soil-m ix pre-purified  contam inated  soils o r oil sludge is first mixed, 
then  by  dosing m ixed w ith  sand, stirred until a hom ogeneous m ixture was then added 
binders, stirred again and a concrete additive and then introduced and finally mixed and 
m oistened to a m oisture content o f  the m olding the desired degree o f  homogeneity. The 
com position o f  the investigated so il-concrete com posite m ixture on the basis of oil- 
contam inated soil and sludge: structure - 1:4:2. In form ulations based on oil- 
contam inated soil and sludge used concrete adm ixture based on sulfuric synthetic 
po lym er that provides super strength, decreases in the largely w ater content reo-plastic 
concrete  containing no chlorine, w hich  initially accelerates and increases the strength of 
concrete  [5].

For the pilot study, w e have developed the experim ental and con tro l samples o f tb* 
tw o form ulations for soil-concrete m ixture, using oil-contam inated  soil and sludge- 
o rder to  heat treatm ent, the test sam ples w ere subjected to heat treatm ent in an apparatus 
w ith  elem ents o f  concentrating  so lar energy and contro l sam ples hardening occurred 
vivo.
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^ 1е 5 - C om position o f  soil-concrete on the basis o f  o il-con tam ina ted  soil

I s
i f

" The composition ot soil-concrete 
(experimental sample-heanreatment 

with the use of solar energy)

Nu
m

be
r 

o
f 

sa
m

pl
es

The composition o f soil-concrete 
(control - hardening in vivo)

—  With ik use of oil-c ontamulated soil

■ 2 "Contaminated soils 
Cement 
Sand 
Water
Concrete additives

22 Contaminated soils
Cement
Sand
Water
Concrete additives

-------- Using oil sludge

"~T~ Oil sludge 
Cement 
Sand 
Water
Concrete additives

44 Oil sludge 
Cement 
Sand 
Water
Concrete additives

After the heat treatm ent in the soil-concrete helio dev ice w ith  a translucent shell, 
physical and m echanical propertiesof experim ental sam ples o f  so il-concrete  had the 
following values show n in Table 6. According w ith table  5, sam ples num ber 2 and 4 
o f soil-concrete com ply  w ith quality o f  instruction to  m eet the  requ irem ents o f  the 
stabilized soil tw o strength class.

Table 6 -  The physical and mechanical properties o f  the experim ental and control 
samples soil-concrete after 28 days of hardening

Name indicators According to 
building

codes aid 
regulations, 
2 streiEth 

class

The value o f  technical indicators

Contaminated soils Oil sludge

2

experiment
al

22
control

4
experime

ntal

44
control

1 he compressive strength 
° f  saturated samples, mpa 64 5,73 3,1 5,33 3,70

I he tensile strength in 
“ending samples saturated 
■У*!*1 water, mpa, not less

1.0 1.6 0,86 1,50 0,76

tw-'iticient o f frost, not 
less

0.75 0.81 0,55 0,80 0,53

The most soil-concrete compressive strength  o f  2 on  the basis o f  oil-contam inated  
’ and 4 on the basis o f  sludge в due to the se lection  o f  the correc t com position: 

u plex sand and additives, the presence o f  an organic part o f  the com pounds with 
■Jf^Urated chem ical bonds, which increases their reactivity , as the use o f  pre-treated 
i r  tninated oils o r  sludge, as afterpre-treatment m olecular w eigh t hydrocarbons close
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in m agnitude to the b itum en, and the ratio  o f  carbon to hydrogen varies according t0 
given row , bitum en (6.29 - 10.7) >  polluted soil and oil sludge (8.56 - 8 79). in° ^  
concrete m ade on the basis o f  oil-contam inated  soil o r sludge prio rity  tensile s tr e n g th  
bending is due to tar providing adhesion, elastic ity  and cohesive bonds (Table 7), 1,1

Table 7 -  The soil-concrete strength by heat treatm ent using so la r energy

N um ber
o f

sam ples

W/C Tensile strength in 
bending

Com p ressive st 
с
rength. M pT ^ T ' '

ay
1 7 14 28

1 2 3 4 5 6 1
C ontam inated  soils

2 0,5 1,6 1,07 1,7 3,74 *5/73
22 0.5 0,86 0,11 0,75 1,55 "зл

Oil sludge
4 0,5 1,50 1,01 2,36 3,70 5,33
44 0,5 0 ,76 - 0,13 0,93 1,85 3,7"

In accordance w ith  the above stated optim um  com positions can  be recommended 
according to  the instructions for building a foundation o r as a coating  o f  local roads. 
T hey can also be recom m ended as a basis, perform ing the function o f  a crack - 
interrupting layers. This im proves the technological properties: w orkability  due to the 
presence o f  p lasticizers - oil, and hence the hom ogeneity  and w orkability . Increase 
operational perform ance: com pressive strength and tensile, frost resistance and 
deform ation capacity  through  the use o f  cem ent, providing crystal structure space frame 
w hich  occurs in soil stabilization. T h is is due to  the fact that the oil has a coagulation 
structure, and the presence in it o f  cem ent provides m ixed coagulation- crystal 
structures o f  soil w ith  a real possib ility  o f  obtaining so il-concrete  w ith high physical 
and m echanical properties [6 ]. In the Figure 2 presented  the m icrostructure of the 
experim ental (a) and contro l (b) soil-concrete sam ples m ade on  the basis o f  polluted 
soil.

a) b)

Figure 2 - The m icrostructure o f  the experim ental (a) and contro l (b) soil- 
concrete sam ples m ade on the basis o f  pollu ted  soil
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extensive use o f  recycled m aterials, such as w aste  oil production  is dictated by both 
feasibility and the m odern environm ental requ irem ents. Econom ic and 

ronmental feasibility o f  recycling w aste, including o il-con tam ina ted  soil and sludge 
eases, since they contain m ore com ponents suitable fo r highly sought-after building 

" t r i a l s ,  road-building m aterials (soil-concrete). At presen t, the grow ing im portance 
lightweight, transitional and low er road types w ith  the use o f  soils and soil- 

0 j_forced m ineral binder. The developing o f  the road netw ork  in the regions o f  
J^zakhstan refineries due to the use o f  local m aterials, w hich  include overburden for 
0ц waste drilling m ud, sludge oil production  and transportation  o f  oil. Such w aste is 
usually deposited in open areas, landfills, occupy  large areas, environm entally  unsafe 
and processing is becom ing increasingly im portant.

CONCLUSION

An alternative m ethod o f  w aste m anagem ent o f  the oil industry  solar radiation to 
prevent the environm ental dam age estim ates can: p reven tion  and elim ination  o f  
consequences o f  negative processes; environm ental safety  o f  the oil industry; tim ely and 
effective im plem entation o f  m easures to  control the sta te; identify  and m inim ize the 
environmental risks associated w ith the occurrence o f  m an-caused  em ergencies. Social 
benefits achieved im proved ecological conditions o f  area o f  oil through  the utilization 
of oil-contaminated soil and sludge and reduce the env ironm enta l im pact on the 
environment, rehabilita tion  o f  areas polluted by o il w aste , as w ell as appeal to non- 
traditional sources, observed around the w orld, exp lains how  lim iting traditional energy 
sources, and m ore critical environm ental conditions, caused by the burning o f  fossil 
fuels and the em ergence o f  the so-called  "greenhouse" effec t. The use o f  renew able 
energy and converting them  in the m ost convenient forms: e lec tric ity  and heating costs 
today is extrem ely expensive. H ow ever, the difficu lties that aw ait hum anity in the case 
of increasing o r m aintaining the rate o f  g ro w th  o f  the  negative im pact on the 
environment as a  result o f  industrial activ ity  and energy  p roduction , and are forced to 
seek means to develop research aim ed at im proving the e ffic iency  o f  clean energy, 
primarily solar. Soil- structure based on the p roposed  use o f  d ifferen t renew able energy 
sources, including solar energy, reducing energy  consum ption , low cost, and decides on 
disposal o f  o ily  w aste . Developed environm entally  friendly  so il-concre te  can be used in 
building a foundation o f  roads with m inim al energy and  labor costs.

a c k n o w l e d g e m e n t s

This article w as w ritten  as part o f  research g rant funding M in istry  o f  E ducation and 
cience o f  the R epublic o f  K azakhstan on the them e: "D eve lopm ent o f  m ethods for 

extracting oil in the  purification o f  w aste oil using  the helio  dev ice equipped with 
concentrating elem ents."
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1
Creating quality w ork  and hom e environm ent in intelligent building is o rien ted  m ainly 

create atm osphere w ithou t stress incentives for residents. It is also im portant to m eet 
needs o f  people. The m eaning o f  intelligent building is necessary to know the 

design- It is necessary to  know  w hat influences the optim um  level o f  intelligence and 
ative effects. This causes d iscom fort. This phenom enon ultim ately has a negative 

impact on perform ance and em ployee productivity. Intelligent building technology 
connects buildings from  lighting through heating control, security  system s and 
multimedia. The aim  is to  m ake effective use o f  energy w hile  saving. A chieving the 
needs o f the user allow s the creation  o f  high-quality  intelligent building, w hich 
according to  the degree o f  intelligence m ay or m ay not include a building autom ation 
system. B ecause even the  m ost pow erfu l and m ost advanced autom ated  contro l does not 
make the building m ore efficient as technology not fully exploit the potential o f  the 
building structure, the environm ent and the individuality  o f  people.

Keywords: intelligent, technology , heating, cooling, therm al com fort 

IN TRO D U CTIO N

Intelligent building com bines a  sensible approach to  architecture and aesthetics, 
construction, safety, com fort, environm ent. These build ings are productive, energy 
efficient and env ironm entally  acceptable. Intelligent bu ild ings com bine internal and 
external intelligence o f  build ing , intelligence o f  m aterials and structures, and it is all 
backed by psychological and health  aspects. W hat exactly  is intelligent building? 
Intelligent buildings shou ld  be perm anent, healthy, technologically  advanced, they 
should com ply w ith requ irem en ts and needs o f  the people, it should be flexible to the 
changes you want. The ro le o f  intelligent buildings is also using its built system  to 
create high-quality in ternal and external environm ent w hile m eeting environm ental and 
effective values. This m eans that the design, construction, technical equipm ent and 
building m anagem ent should  be on one level. The m ost im portant aspect is the 
cooperation o f  people w ith  these system s. System  thinking is necessary  in the design 
**1 m anagem ent o f  bu ild ings w ith  talent w ho create, innovate and rem ain m ostly  
Practical and is alw ays focused  on m axim um  sim plicity. The m ost im portant function o f
the b u ild : 

Intellig
mg is to create a  su itab le  environm ent for hum ans [1], [6].

lligent building technolog ies (fig. 1) enable dynam ic op tim ization  in real tim e and 
Uitate an operating m anagem ent com pared to traditional solutions. The basic division 
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