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INVESTIGATION OF ASH WOOD DURING TREATMENT WITH FIRE-PROTECTIVE AGENT DSA

Experimental studies of fire-retardant efficacy of DSA for ash wood have been carried out. The dependence of fire-retardant efficiency on the mass of dry agent is obtained, which is important when treating ash wood with DSA. The influence of wood characteristics of different species on the effectiveness of fire-retardant impregnating agents on the example of ash and DSA has been studied. It is established that the standard method of research of fire protection efficiency using only pine can not provide fair data on the effectiveness of the tool to other wood species. Yes, according to the instructions of the test agent, 3 applications are required, but for ash to achieve the first group of fire-retardant effectiveness required 6 applications. The obtained dependence of the weight loss of the treated wood sample on the amount of fire-retardant composition in standard tests provides the possibility of engineering, economic and other calculations when performing work on fire protection. The standard method of research of fire-retardant efficiency with use of pine exclusively is checked. It is determined that standard test methods cannot be objective when processing species other than pine. Especially useful for the study is the dependence of the weight loss of the treated wood sample on the amount of fire-retardant composition in standard tests, the influence of wood of different species on the effectiveness of fire-retardant impregnating agents such as ash and DSA. The standard method of research of fire-retardant efficiency with use of pine exclusively is checked. Can it be used in the case of ash wood processing. Thus, according to the instructions of the tested tool, 3 applications are required. Ash wood has a higher specific weight than pine, so to make a sufficient amount of active substance is a more difficult task.
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1. Introduction
One way of fire protection is impregnation. Under the local influence of a short-term ignition source, fire-retardant coatings complicate the burning of wooden structures, facilitate fire extinguishing, and in some cases exclude the possibility of its occurrence.
In most fire retardants, their effectiveness depends on the number of treatments, application to the protected surface. The manufacturer determines the number of treatments with a flame retardant to achieve a certain group of flame retardant performance based on certification tests. For the DSA, this number reaches 3.Pine wood is used in certification tests. Different species of wood have different properties for burning, impregnation, thermal destruction. Thus, ensuring the normative fire resistance of wooden structures is an urgent problem.
2. Analysis of literature data and problem statement
Fire protection of wood by impregnation is carried out by two methods - the method of surface application [1], the problem of processing different types of wood is not sufficiently disclosed, and the method of deep impregnation [2], impregnation with various fire retardants is not considered. When using fire-retardant impregnating agents, the number of treatments to achieve the first group of fire-retardant efficiency is 3-4 [3], this is determined for pine wood, which can not be used for other wood species. The method of deep impregnation should be used for pre-treatment of source wood or wood products of small size [4], the possibility of using the method at the stage of operation of the object is not considered. The method of surface treatment is used for the treatment of building structures as before installation [5], the possibility of restoring fire protection in case of its loss during operation is not considered. Although the method of deep impregnation provides a higher level of fire protection [6], but it is much more time consuming than the method of surface impregnation. Surface impregnation [7], requires additional study depending on the species of wood.
The wood processed by impregnating structures keeps the invoice that does it in demand in cases when high requirements to decorative characteristics of products of wood are put forward. Substances that reduce the flammability of wood as a result of its introduction are called flame retardants. The effect of flame retardants on the process of burning wood is explained by the following mechanisms:
- substances introduced into wood absorb heat for their heating and thermal decomposition;
- gaseous non-combustible products of thermal decomposition of flame retardants dilute combustible gases in the space above the wood;
- as a result of thermal destruction of flame retardants inhibitors of the reactions proceeding in a zone of burning over a wood surface are formed;
- flame retardants change the mechanism of thermal destruction reactions of wood towards the formation of non-combustible gaseous products (CO2, H2O) and porous surface carbonized layer [8], loss of load-bearing capacity of the structure due to active, catalytic charring of carbonized layer;
- method of preventing heterogeneous combustion reaction by isolating the surface of the carbon layer from oxygen in the air [9], which is not effective enough.
The use of inorganic substances for fire protection, obtaining an effective coating [10] has a high efficiency of fire protection, but requires a comprehensive test of performance, both at the stage of use and during thermal exposure to the protected surface.
Thus, the unsolved part of this problem is to ensure the normative fire resistance of wooden structures made of ash wood with the help of flame retardant DSA.
3. The purpose and objectives of the study
The aim of the work is to study the possibility of using flame retardant DSA for the treatment of ash wood.
To achieve the goal it is necessary to solve the following tasks:
- experimentally determine the effectiveness of DSA flame retardants for different amounts of ash wood treatments;
- to obtain the dependence of the effectiveness of the flame retardant DSA on the amount of dry composition.
4. The results of experimental determination of fire-retardant effectiveness of the tool
For this purpose, experimental studies were conducted. Test method GOST 16363-98 "Flame retardants for wood. Methods for determining the flame retardant properties" establishes the classification method and the method of accelerated tests to determine the group of flame retardant effectiveness of the tool.
The essence of the accelerated test method is the effect of the burner flame with the specified parameters (temperature of gaseous combustion products at the outlet of the ceramic pipe is 200 (C ± 5 ° C) like wood with fire-retardant coating or impregnation, which is placed in the ceramic pipe OTM, in conditions conducive to heat accumulation, and determination of weight loss by this sample of wood after fire tests [10].
Test equipment and measuring instruments:- the tests were performed on the basis of the OTM device, the umbrella of which is located 40 (± 2) mm above the ceramic box;
- microprocessor module "TRITON 6000";
- computer based on AMD processor, pro-software Windows, Termosoft;
- drying of the samples was performed in an oven SNOL-3, 5.3, 5.3, 5 – I1 (TC 16-681.032-84).
The tests are performed on three samples. The sample is kept in the burner flame for 2 minutes. After 2 minutes, the gas supply is stopped and the sample is left in the device to cool to room temperature. The cooled sample of wood is removed from the ceramic box and weighed.
The weight loss of the sample Pi in percent is calculated by the formula:

, %					(1)
where: m1 – the mass of the sample before the test, g;
m2 – the mass of the sample after testing, g.

The arithmetic mean of the three tests is taken as the result of the tests.
Depending on the amount of loss of mass of the samples, determined by the classification method of testing, fire-retardant coating or impregnating agent belong to the following groups of fire-retardant efficiency (table 1)
Table 1. Classification of fire protection efficiency groups according to GOST 16363-98
	Weight loss, %
	Fire protection efficiency groups

	Not more than 9
	І

	More than 9, but less than 25
	ІІ


Types of samples studied - ash wood treated with DSA from 4 to 6 times.
In the study of these samples, we selected the average values given in the test reports, so for each type of sample, the test parameters are given as the arithmetic mean of the three tests.
Data from the study of samples of ash-DSA are shown in table 2.
From the graphs shown in Figure 1 we see that the percentage of loss of mass of the sample is significantly reduced with the introduction of more dry mixture of flame retardant, but the minimum number of impregnations to achieve the first group of flame retardant efficiency is 6.
The number of treatments is of great importance for the effective practical use of the tool. The price of processing, quantity of a warehouse, time of carrying out works depends on this characteristic.
Table 2. Weight loss and consumption of dry composition depending on the number of treatments for ash wood treated with DSA
	Number of treatments
	Sample weight, g
	The cost of the working solution for example, g
	Consumption of working solution, kg / m2
	Consumption of dry composition, kg / m2
	The cost of dry composition such as, g
	Loss of sample mass (Pi) after testing, %

	
	Before processing (m)
	Before the test (m1)
	After the tests (m2)
	
	
	
	
	

	4
	229.1
	231.6
	169.3
	6.3
	0.206
	0.084
	2.6
	26.9

	5
	221.9
	225.0
	184.8
	7.5
	0.246
	0.101
	3.1
	17.9

	6
	231.0
	234.6
	216.7
	8.8
	0.288
	0.118
	3.6
	7.6


5. Obtaining the dependence of the effectiveness of the flame retardant on the amount of dry composition.
When calculating the actual cost of fire-retardant composition to achieve the required degree of fire-retardant efficiency, the dependence of the percentage weight loss of the sample in standard tests is constructed.
Expression (2) expresses the percentage of weight loss by a sample of ash wood in standard tests depending on the mass of dry matter spent on sample processing. The reliability of the approximation R² = 1.
𝑃𝑖=−2249.1⋅𝑚сс2−113.32⋅𝑚сс+52.289, %			(2)
where Рі – loss of sample mass, %;
mcc – mass of dry composition, g.

The number of treatments is of great importance for the effective practical use of the tool. The price of processing, quantity of a warehouse, time of carrying out works depends on this characteristic.


Fig. 1 - Loss of mass and consumption of dry composition depending on the number of treatments for ash treated SJA: 1 - weight loss; 2 - consumption of dry composition


Fig. 2 – Loss of mass of the sample depending on the consumption of dry composition

But when calculating the required amount of material for processing it is necessary to calculate the weight of the dry agent.
6. Discussion of the results of the study of fire retardants
The results are explained by the fact that after analyzing the existing methods of fire protection, certification methods. it was found that to determine the effectiveness of fire protection means used pine wood, not a specific species. When establishing the fire-retardant effectiveness of the agent for ash wood. it was found that the number of treatments according to the instructions is not enough to obtain the first group of fire-retardant effectiveness. When determining the fire-retardant efficiency, the weight loss and dry composition consumption depending on the number of treatments for ash wood were studied. The results of the study are presented in table 2 on three samples for each number of treatments. The results of the study are graphically presented in Fig. 1.
The peculiarity of the proposed study is to determine the fire protection efficiency directly for the species of wood used. After performing a study of the fire-retardant effectiveness of the DSA provided for in the norms on the example of ash wood treatment, you can analyze the fire protection of other wood species. Preliminary research has already provided the fire-retardant characteristics of the main fire-retardants for some wood species. Wood species with a high specific weight have poor permeability, which requires more treatments to achieve the first group of fire-retardant efficiency according to GOST 16363. The dependence of the loss of mass of the treated wood sample on the amount of fire-retardant composition in standard tests provides the possibility of engineering, economic and other calculations when performing work on fire protection. The standard method of research of fire-retardant efficiency with use exclusively of pine is checked. It is determined that standard test methods cannot be objective when processing species other than pine. The data obtained in this work are necessary to assess the treatment of ash wood, calculate the amount of dry agent and the number of treatments to achieve the first group of fire-retardant efficiency.
The disadvantages of this study are the attachment to the wood species, rather than determining the characteristics. Parameters, features of the material inherent in its effective, predictable, standardized fire protection.
Further development of work consists in more detailed research of quantitative characteristics of the processed material, definition of influence of these parameters on fire-retardant processing and fire-retardant efficiency of means. Providing recommendations and methods of applying fire retardants depending on the characteristics of the wood being treated.
7. Conclusions
1. The fire-retardant efficiency of the means at different number of treatments is determined. The influence of wood features on the effectiveness of fire-retardant impregnating agents on the example of ash and DSA has been studied. The dependence of fire-retardant efficiency of the product on the number of treatments has been studied. It is established that the standard method of research of fire protection efficiency using only pine cannot provide fair data on the effectiveness of the tool to other wood species. Yes, according to the instructions of the test agent. 3 applications are required, but for ash to achieve the first group of fire-retardant effectiveness required 6 applications.
[bookmark: _GoBack]2. The dependence of fire protection efficiency on the amount of dry fire protection agent is obtained, which is of practical importance for the actual calculation of the required amount of DSA on the surface area to be protected. It is determined that when performing the normative treatment in the amount of 3 applications. the weight loss of the sample exceeds 16 %, which does not satisfy even the second group of fire-retardant efficiency, formally such wood is not considered fire-retardant. The actual amount of fire protection composition to obtain sufficient fire protection is much higher than the norm. Thus, according to the instructions, about 0.2 kg of dry composition is consumed per 1 m2 of protected surface, and to achieve weight loss after testing less than 9 %. it is necessary to spend about 0.3 kg per 1 m2 of surface. Thus, to obtain the first group of fire-retardant effectiveness for ash wood requires 3 times, more dry agent than provided by the instructions.
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ДОСЛІДЖЕННЯ ДЕРЕВИНИ ЯСЕНЮ ПРИ ОБРОБЦІ ВОГНЕЗАХИСНИМ ЗАСОБОМ ДСА

Проведено експериментальні дослідження вогнезахисної ефективності засобу ДСА для деревини ясеню. Отримано залежність вогнезахисної ефективності від маси сухого засобу, що нанесено, що важливо при обробці засобом ДСА деревини ясеню. Досліджений вплив особливостей деревини різних порід на ефективність вогнезахисних просочувальних засобів на прикладі ясеню та засобу ДСА. Встановлено, що стандартний метод досліджень вогнезахисної ефективності з використанням виключно сосни не може надати справедливі дані, щодо ефективності засобу до інших порід деревини. Так, згідно інструкції засобу, що випробуваний, необхідно 3 нанесення, але для ясеню для досягнення І-ої групи вогнезахисної ефективності знадобилось 6 нанесень. Отримана залежність втрати маси обробленого зразка деревини від кількості вогнезахисного складу при стандартних випробуваннях надає можливість інженерного, економічного та інших розрахунків при виконанні робіт щодо вогнезахисту. Перевірено стандартний метод досліджень вогнезахисної ефективності з використанням виключно сосни. Визначено, що стандартні методи випробувань не можуть бути об'єктивними при обробці інших порід крім сосни. Особливо корисною для дослідження є залежність втрати маси обробленого зразка деревини від кількості вогнезахисного складу при стандартних випробуваннях, вплив особливостей деревини різних порід на ефективність вогнезахисних просочувальних засобів на прикладі ясеню та засобу ДСА. Перевірено стандартний метод досліджень вогнезахисної ефективності з використанням виключно сосни. Чи може він використовуватися у випадку обробки деревини ясеню. Так, згідно інструкції засобу, що випробуваний, необхідно 3 нанесення. Ясень має більшу питому вагу ніж сосна, тому внести достатню кількість діючої речовини більш складна задача.
Ключові слова: вогнезахист, вогнезахисна ефективність, вогнезахисне покриття, просочування, експериментальні дослідження.
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ИССЛЕДОВАНИЕ ДРЕВЕСИНЫ ЯСЕНЯ ПРИ ОБРАБОТКЕ ОГНЕЗАЩИТНЫМ СРЕДСТВОМ ДСА

Проведены экспериментальные исследования огнезащитной эффективности средства ДСА для древесины ясеня. Получена зависимость огнезащитной эффективности от нанесенной массы сухого средства, что важно при обработке средством ДСА древесины ясеня. Исследовано влияние особенностей древесины разных пород на эффективность огнезащитных пропиточных средств на примере ясеня и средства ГСА. Установлено, что стандартный метод исследований огнезащитной эффективности с использованием исключительно сосны не может предоставить справедливые данные относительно эффективности средства для других пород древесины. Так, согласно инструкции испытуемого средства необходимо 3 нанесения, но для ясеня для достижения I-ой группы огнезащитной эффективности потребовалось 6 нанесений. После выполнения исследования огнезащитной эффективности ДСА предусмотрено в нормах на примере обработки древесины ясеня, можно проанализировать огнезащиту других пород древесины. В ходе предварительных исследований уже получены огнезащитные характеристики основных огнезащитных средств для некоторых пород древесины. Проверен стандартный метод исследований огнезащитной эффективности с использованием исключительно сосны. Определено, что стандартные методы испытаний не могут быть объективными при обработке других пород, кроме сосны. Особенно полезна для исследования зависимость потери массы обработанного образца древесины от количества огнезащитного состава при стандартных испытаниях, влияние особенностей древесины разных пород на эффективность огнезащитных пропиточных средств на примере ясеня и средства ДСА. Проверен стандартный метод исследований огнезащитной эффективности с использованием исключительно сосны. Может ли он использоваться при обработке древесины ясеня. Так, согласно инструкции испытуемого средства необходимо 3 нанесения. Ясень имеет больший удельный вес, чем сосна, поэтому внести достаточное количество действующего вещества на более сложную задачу.
Ключевые слова: огнезащита, огнезащитная эффективность, огнезащитное покрытие, утечка, экспериментальные исследования.
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465.1265749791


70.2204070613


464.1139167672


69.7836723743


458.0379674954


68.9102030002


459.0506257074


68.9102030002


459.0506257074


68.0367336262


453.9873346476


67.5999989391


458.0379674954


67.1632642521


459.0506257074


66.7265295651


461.0759421313


66.2897948781


461.0759421313


65.853060191


467.151891403


65.416325504


472.2151824628


64.54285613


457.0253092835


64.54285613


461.0759421313


63.6693867559


458.0379674954


63.2326520689


464.1139167672


62.7959173819


456.0126510715


62.3591826949


467.151891403


61.9224480078


464.1139167672


61.4857133208


466.1392331911


61.0489786338


471.2025242509


60.6122439468


487.4050556422


60.1755092597


490.443030278


59.7387745727


483.3544227943


58.8653051987


479.3037899465


58.4285705116


488.4177138541


58.4285705116


494.4936631259


57.5551011376


483.3544227943


57.1183664506


479.3037899465


56.6816317635


477.2784735226


56.2448970765


474.2404988867


55.8081623895


481.3291063704


55.3714277025


493.4810049139


54.9346930154


487.4050556422


54.4979583284


485.3797392183


53.6244889544


478.2911317346


53.6244889544


481.3291063704


52.7510195803


484.3670810063


52.3142848933


482.3417645824


51.8775502063


487.4050556422


51.4408155193


486.3923974302


51.0040808322


482.3417645824


50.5673461452


474.2404988867


50.1306114582


485.3797392183


49.6938767712


487.4050556422


49.2571420841


487.4050556422


48.8204073971


492.4683467019


48.3836727101


493.4810049139


47.9469380231


497.5316377617


47.073468649


494.4936631259


47.073468649


497.5316377617


46.199999275


495.5063213378


46.199999275


487.4050556422


45.7299992823


490.443030278


45.2599992897


490.443030278


44.3199993045


494.4936631259


43.8499993119


497.5316377617


43.3799993192


494.4936631259


42.9099993266


485.3797392183


42.439999334


468.164549615


42.9099993266





Температура(Час) {Вхiд 1}


			Час			Температура			масса


			0			175.5063263597			151.8897935347


			0.083			175.5063263597			151.8897935347


			0.167			184.6202502673			151.4530588477


			0.250			200.8227816586			151.0163241607


			0.333			233.2278444412			150.5795894737


			0.417			280.8227804031			150.1428547866


			0.500			333.4810074248			149.2693854126


			0.583			391.2025255063			148.3959160385


			0.667			443.8607525281			147.9591813515


			0.750			490.443030278			146.6489772904


			0.833			521.8354348487			145.7755079164


			0.917			556.2658140552			144.9020385423


			1.000			585.6329022019			144.0285691683


			1.083			599.8101171693			143.1550997942


			1.167			607.911382865			141.8448957332


			1.250			621.0759396204			140.9714263591


			1.333			634.2404963758			139.224487611


			1.417			637.2784710117			138.351018237


			1.500			641.3291038595			137.4775488629


			1.583			641.3291038595			136.6040794889


			1.667			651.4556859791			135.2938754278


			1.750			650.4430277671			133.9836713667


			1.833			649.4303695552			133.1102019927


			1.917			650.4430277671			132.2367326187


			2.000			653.481002403			130.9265285576


			2.083			650.4430277671			130.0530591835


			2.167			646.3923949193			129.1795898095


			2.250			648.4177113432			127.8693857484


			2.333			639.3037874356			126.9959163744


			2.417			636.2658127997			126.1224470003


			2.500			634.2404963758			124.8122429392


			2.583			632.2151799519			123.9387735652


			2.667			637.2784710117			123.0653041912


			2.750			632.2151799519			122.1918348171


			2.833			629.177205316			121.3183654431


			2.917			624.1139142563			120.444896069


			3.000			620.0632814084			119.571426695


			3.083			618.0379649845			118.6979573209


			3.167			619.0506231965			117.8244879469


			3.250			614.9999903487			116.9510185728


			3.333			616.0126485606			116.0775491988


			3.417			614.9999903487			115.2040798247


			3.500			604.8734082291			114.7673451377


			3.583			604.8734082291			113.8938757637


			3.667			606.898724653			113.0204063896


			3.750			603.8607500171			112.1469370156


			3.833			596.7721425334			111.2734676415


			3.917			591.7088514737			110.8367329545


			4.000			587.6582186258			109.9632635804


			4.083			584.62024399			109.0897942064


			4.167			601.8354335932			108.6530595194


			4.250			605.886066441			107.3428554583


			4.333			589.6835350497			106.9061207713


			4.417			590.6961932617			106.0326513972


			4.500			588.6708768378			105.5959167102


			4.583			584.62024399			104.7224473362


			4.667			583.607585778			104.2857126491


			4.750			573.4810036584			103.4122432751


			4.833			575.5063200824			102.9755085881


			4.917			563.3544215389			102.102039214


			5.000			560.316446903			101.22856984


			5.083			568.4177125987			100.7918351529


			5.167			556.2658140552			99.9183657789


			5.250			550.1898647835			99.0448964048


			5.333			568.4177125987			98.6081617178


			5.417			566.3923961748			98.1714270308


			5.500			563.3544215389			97.2979576568


			5.583			555.2531558432			96.8612229697


			5.667			539.0506244519			95.9877535957


			5.750			538.03796624			95.5510189087


			5.833			534.9999916041			94.6775495346


			5.917			532.9746751802			94.2408148476


			6.000			542.0885990878			93.3673454735


			6.083			527.9113841204			92.9306107865


			6.167			539.0506244519			92.4938760995


			6.250			521.8354348487			91.6204067254


			6.333			516.7721437889			91.1836720384


			6.417			518.7974602128			90.3102026644


			6.500			511.7088527291			89.8734679773


			6.583			519.8101184248			89.4367332903


			6.667			524.8734094845			88.5632639163


			6.750			524.8734094845			88.1265292293


			6.833			504.6202452454			87.6897945422


			6.917			491.45568849			86.8163251682


			7.000			502.5949288215			86.3795904812


			7.083			493.4810049139			85.5061211071


			7.167			506.6455616693			85.0693864201


			7.250			504.6202452454			84.195917046


			7.333			493.4810049139			83.759182359


			7.417			501.5822706096			83.322447672


			7.500			489.4303720661			82.885712985


			7.583			486.3923974302			82.0122436109


			7.667			478.2911317346			81.5755089239


			7.750			486.3923974302			81.1387742369


			7.833			474.2404988867			80.2653048628


			7.917			466.1392331911			79.8285701758


			8.000			460.0632839194			79.3918354888


			8.083			461.0759421313			78.5183661147


			8.167			466.1392331911			78.0816314277


			8.250			465.1265749791			77.6448967407


			8.333			460.0632839194			77.2081620537


			8.417			461.0759421313			76.7714273666


			8.500			463.1012585552			75.8979579926


			8.583			469.177207827			75.4612233056


			8.667			467.151891403			75.0244886185


			8.750			462.0886003433			74.5877539315


			8.833			466.1392331911			74.1510192445


			8.917			462.0886003433			73.2775498704


			9.000			452.9746764357			72.8408151834


			9.083			456.0126510715			72.4040804964


			9.167			458.0379674954			71.5306111224


			9.250			453.9873346476			71.0938764353


			9.333			458.0379674954			70.6571417483


			9.417			465.1265749791			70.2204070613


			9.500			464.1139167672			69.7836723743


			9.583			458.0379674954			68.9102030002


			9.667			459.0506257074			68.9102030002


			9.750			459.0506257074			68.0367336262


			9.833			453.9873346476			67.5999989391


			9.917			458.0379674954			67.1632642521


			10.000			459.0506257074			66.7265295651


			10.083			461.0759421313			66.2897948781


			10.167			461.0759421313			65.853060191


			10.250			467.151891403			65.416325504


			10.333			472.2151824628			64.54285613


			10.417			457.0253092835			64.54285613


			10.500			461.0759421313			63.6693867559


			10.583			458.0379674954			63.2326520689


			10.667			464.1139167672			62.7959173819


			10.750			456.0126510715			62.3591826949


			10.833			467.151891403			61.9224480078


			10.917			464.1139167672			61.4857133208


			11.000			466.1392331911			61.0489786338


			11.083			471.2025242509			60.6122439468


			11.167			487.4050556422			60.1755092597


			11.250			490.443030278			59.7387745727


			11.333			483.3544227943			58.8653051987


			11.417			479.3037899465			58.4285705116


			11.500			488.4177138541			58.4285705116


			11.583			494.4936631259			57.5551011376


			11.667			483.3544227943			57.1183664506


			11.750			479.3037899465			56.6816317635


			11.833			477.2784735226			56.2448970765


			11.917			474.2404988867			55.8081623895


			12.000			481.3291063704			55.3714277025


			12.083			493.4810049139			54.9346930154


			12.167			487.4050556422			54.4979583284


			12.250			485.3797392183			53.6244889544


			12.333			478.2911317346			53.6244889544


			12.417			481.3291063704			52.7510195803


			12.500			484.3670810063			52.3142848933


			12.583			482.3417645824			51.8775502063


			12.667			487.4050556422			51.4408155193


			12.750			486.3923974302			51.0040808322


			12.833			482.3417645824			50.5673461452


			12.917			474.2404988867			50.1306114582


			13.000			485.3797392183			49.6938767712


			13.083			487.4050556422			49.2571420841


			13.167			487.4050556422			48.8204073971


			13.250			492.4683467019			48.3836727101


			13.333			493.4810049139			47.9469380231


			13.417			497.5316377617			47.073468649


			13.500			494.4936631259			47.073468649


			13.583			497.5316377617			46.199999275


			13.667			495.5063213378			46.199999275


			13.750			487.4050556422			45.7299992823


			13.833			490.443030278			45.2599992897


			13.917			490.443030278			44.3199993045


			14.000			494.4936631259			43.8499993119


			14.083			497.5316377617			43.3799993192


			14.167			494.4936631259			42.9099993266


			14.250			485.3797392183			42.439999334


			14.333			468.164549615			42.9099993266








масса(Час) {Вхiд 2}


			Час			масса


			0			-8.9943394815


			4.9999999215			-8.9943394815


			9.9999998431			-8.9943394815


			14.9999997646			-8.9943394815


			19.9999996861			-8.9943394815


			24.9999996077			151.8897935347


			29.9999995292			151.8897935347


			34.9999994507			151.4530588477


			39.9999993723			151.0163241607


			44.9999992938			150.5795894737


			49.9999992153			150.1428547866


			54.9999991369			149.2693854126


			59.9999990584			148.3959160385


			64.9999989799			147.9591813515


			69.9999989015			146.6489772904


			74.999998823			145.7755079164


			79.9999987445			144.9020385423


			84.9999986661			144.0285691683


			89.9999985876			143.1550997942


			94.9999985091			141.8448957332


			99.9999984307			140.9714263591


			104.9999983522			139.224487611


			109.9999982737			138.351018237


			114.9999981953			137.4775488629


			119.9999981168			136.6040794889


			124.9999980383			135.2938754278


			129.9999979599			133.9836713667


			134.9999978814			133.1102019927


			139.9999978029			132.2367326187


			144.9999977245			130.9265285576


			149.999997646			130.0530591835


			154.9999975675			129.1795898095


			159.9999974891			127.8693857484


			164.9999974106			126.9959163744


			169.9999973321			126.1224470003


			174.9999972537			124.8122429392


			179.9999971752			123.9387735652


			184.9999970967			123.0653041912


			189.9999970183			122.1918348171


			194.9999969398			121.3183654431


			199.9999968614			120.444896069


			204.9999967829			119.571426695


			209.9999967044			118.6979573209


			214.999996626			117.8244879469


			219.9999965475			116.9510185728


			224.999996469			116.0775491988


			229.9999963906			115.2040798247


			234.9999963121			114.7673451377


			239.9999962336			113.8938757637


			244.9999961552			113.0204063896


			249.9999960767			112.1469370156


			254.9999959982			111.2734676415


			259.9999959198			110.8367329545


			264.9999958413			109.9632635804


			269.9999957628			109.0897942064


			274.9999956844			108.6530595194


			279.9999956059			107.3428554583


			284.9999955274			106.9061207713


			289.999995449			106.0326513972


			294.9999953705			105.5959167102


			299.999995292			104.7224473362


			304.9999952136			104.2857126491


			309.9999951351			103.4122432751


			314.9999950566			102.9755085881


			319.9999949782			102.102039214


			324.9999948997			101.22856984


			329.9999948212			100.7918351529


			334.9999947428			99.9183657789


			339.9999946643			99.0448964048


			344.9999945858			98.6081617178


			349.9999945074			98.1714270308


			354.9999944289			97.2979576568


			359.9999943504			96.8612229697


			364.999994272			95.9877535957


			369.9999941935			95.5510189087


			374.999994115			94.6775495346


			379.9999940366			94.2408148476


			384.9999939581			93.3673454735


			389.9999938796			92.9306107865


			394.9999938012			92.4938760995


			399.9999937227			91.6204067254


			404.9999936442			91.1836720384


			409.9999935658			90.3102026644


			414.9999934873			89.8734679773


			419.9999934088			89.4367332903


			424.9999933304			88.5632639163


			429.9999932519			88.1265292293


			434.9999931734			87.6897945422


			439.999993095			86.8163251682


			444.9999930165			86.3795904812


			449.999992938			85.5061211071


			454.9999928596			85.0693864201


			459.9999927811			84.195917046


			464.9999927026			83.759182359


			469.9999926242			83.322447672


			474.9999925457			82.885712985


			479.9999924672			82.0122436109


			484.9999923888			81.5755089239


			489.9999923103			81.1387742369


			494.9999922318			80.2653048628


			499.9999921534			79.8285701758


			504.9999920749			79.3918354888


			509.9999919964			78.5183661147


			514.999991918			78.0816314277


			519.9999918395			77.6448967407


			524.999991761			77.2081620537


			529.9999916826			76.7714273666


			534.9999916041			75.8979579926


			539.9999915256			75.4612233056


			544.9999914472			75.0244886185


			549.9999913687			74.5877539315


			554.9999912902			74.1510192445


			559.9999912118			73.2775498704


			564.9999911333			72.8408151834


			569.9999910548			72.4040804964


			574.9999909764			71.5306111224


			579.9999908979			71.0938764353


			584.9999908194			70.6571417483


			589.999990741			70.2204070613


			594.9999906625			69.7836723743


			599.999990584			68.9102030002


			604.9999905056			68.9102030002


			609.9999904271			68.0367336262


			614.9999903487			67.5999989391


			619.9999902702			67.1632642521


			624.9999901917			66.7265295651


			629.9999901133			66.2897948781


			634.9999900348			65.853060191


			639.9999899563			65.416325504


			644.9999898779			64.54285613


			649.9999897994			64.54285613


			654.9999897209			63.6693867559


			659.9999896425			63.2326520689


			664.999989564			62.7959173819


			669.9999894855			62.3591826949


			674.9999894071			61.9224480078


			679.9999893286			61.4857133208


			684.9999892501			61.0489786338


			689.9999891717			60.6122439468


			694.9999890932			60.1755092597


			699.9999890147			59.7387745727


			704.9999889363			58.8653051987


			709.9999888578			58.4285705116


			714.9999887793			58.4285705116


			719.9999887009			57.5551011376


			724.9999886224			57.1183664506


			729.9999885439			56.6816317635


			734.9999884655			56.2448970765


			739.999988387			55.8081623895


			744.9999883085			55.3714277025


			749.9999882301			54.9346930154


			754.9999881516			54.4979583284


			759.9999880731			53.6244889544


			764.9999879947			53.6244889544


			769.9999879162			52.7510195803


			774.9999878377			52.3142848933


			779.9999877593			51.8775502063


			784.9999876808			51.4408155193


			789.9999876023			51.0040808322


			794.9999875239			50.5673461452


			799.9999874454			50.1306114582


			804.9999873669			49.6938767712


			809.9999872885			49.2571420841


			814.99998721			48.8204073971


			819.9999871315			48.3836727101


			824.9999870531			47.9469380231


			829.9999869746			47.073468649


			834.9999868961			47.073468649


			839.9999868177			46.199999275


			844.9999867392			46.199999275


			849.9999866607			45.7299992823


			854.9999865823			45.2599992897


			859.9999865038			44.3199993045


			864.9999864253			43.8499993119


			869.9999863469			43.3799993192


			874.9999862684			42.9099993266


			879.9999861899			42.439999334


			884.9999861115			42.9099993266


			889.999986033			-8.1377357213


			894.9999859545			-8.9943394815


			899.9999858761			-8.9943394815


			904.9999857976			-8.9943394815


			909.9999857191			-8.9943394815


			914.9999856407			-8.9943394815


			919.9999855622			-8.9943394815


			924.9999854837			-8.9943394815


			929.9999854053			-8.9943394815


			934.9999853268			-8.9943394815


			939.9999852483			-8.9943394815


			944.9999851699			-8.9943394815


			949.9999850914			-8.9943394815


			954.9999850129			-8.9943394815


			959.9999849345			-8.9943394815


			964.999984856			-8.9943394815


			969.9999847775			-8.9943394815


			974.9999846991			-8.9943394815


			979.9999846206			-8.9943394815


			984.9999845421			-8.9943394815


			989.9999844637			-8.9943394815


			994.9999843852			-8.9943394815


			999.9999843067			-8.9943394815


			1004.9999842283			-8.9943394815


			1009.9999841498			-8.9943394815


			1014.9999840714			-8.9943394815


			1019.9999839929			-8.9943394815


			1024.9999839144			-9.8509432416


			1029.9999838359			-9.4226413616











