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WAYS TO REDUCE WATER CONSUMPTION DURING CAR 

MAINTENANCE  

 

Abstract: It is known that the maintenance of a machine consists of a large number 

of operations, which, by their nature and conditions of execution, can be combined into 

certain groups, covering the cycle of maintenance work. 

The main task of the station for the final washing of cars of a military unit is the high 

quality of the work performed with the lowest water consumption and the highest labor 

productivity. The article discusses an approach to the economical use of water at the final 

wash point during technical maintenance of vehicles. The use of the KARCHER K7 1.168-

502.0 washing machine in the maintenance of vehicles is justified.  

 Key words: washing machine, KARCHER, efficiency, water consumption, jet, 

pressure,  kinetic energy of a water molecule. 
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АВТОМОБИЛЛАРГА ТЕХНИК ХИЗМАТ КЎРСАТИШ ПАЙТИДА СУВ 

САРФИНИ КАМАЙТИРИШ УСУЛЛАРИ 

 

 Аннотация: Маълумки, машинага техник хизмат кўрсатиш жуда кўп сонли 

операциялардан иборат бўлиб, улар табиати ва бажарилиш шартлари бўйича 

парваришлаш ишларининг циклини қамраб олувчи маълум гуруҳларга 

бирлаштирилиши мумкин. Автомобилларни тозалаш пунктининг асосий вазифаси 

энг кам сув сарфи ва энг юқори меҳнат унумдорлиги билан бажариладиган 

ишларнинг юқори сифатидир. Мақолада автоуловларга техник хизмат кўрсатиш 

пайтида ювишни тугатиш нуқтасида сувдан тежамкор фойдаланишга ёндашув 

кўриб чиқилган. Автомобилларга техник хизмат кўрсатиш учун KARCHER K7 

1.168-502.0 кир ювиш машинасидан фойдаланиш асосланган. 

 Калит сўзлар: кир ювиш машинаси, KARCHER, самарадорлик, сув оқими, 

реактив, босим,  сув молекуласининг кинетик энергияси. 
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ПУТИ УМЕНЬШЕНИЯ РАСХОДОВ ВОДЫ ПРИ ТЕХНИЧЕСКОМ ОБСЛУЖИВАНИИ 

АВТОМОБИЛЕЙ 

 

Аннотация: известно, что техническое обслуживание машины состоит из 

большого количества операций, которые по своему характеру и условиям 

выполнения могут быть объединены в определённые группы, охватывающие цикл 

работ технического обслуживания. Основной задачей пункта чистовой мойки 

автомобилей является высокое качество выполняемых работ при наименьшей 

затрате воды и наибольшей производительности труда. В статье рассмотрен 

подход к экономному использованию воды в пункте чистовой мойки при 

техническом обслуживании автомобилей. Обосновано использование моечной 

машины марки KARCHER K7 1.168-502.0 при техническом обслуживании 

автомобилей. 
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Ключевые слова: моечная машина, KARCHER, экономичность, расход воды, 

струя, давление, кинетическая энергия молекулы воды.  

 

Introduction 

Car maintenance consists of a large number of operations, which, by their nature and 

conditions of performance, can be combined into certain groups, covering the cycle of 

maintenance work. In accordance with this, maintenance, regardless of its type, can be 

subdivided into the following main work: cleaning and washing and wiping (external 

care), fastening, diagnostic and adjusting, lubrication, tire and refueling work [1].  

Regardless of the type of maintenance, the priority is cleaning and washing work, 

one of the tasks of which is to prepare the car for subsequent maintenance operations and 

give the car the proper appearance. 

The bodywork, as well as the underside of the vehicle chassis, are particularly 

susceptible to contamination. Dirt interferes with maintenance on the underside of the 

vehicle. 

When washing cars, dust and dirt from the outer parts of the body and chassis of the 

car is usually removed with clean cold and warm (plus 25-30oС) water. Sometimes water 

is used with the use of synthetic detergents: sulfonal or powder for washing a car (VTU 

No. 18/35 - 64). 

 

Analysis and results 

When loosely bound dust-like contaminants are washed off with a jet of water, fine 

(30 microns) dust particles remain on the polished surfaces of the body, which are retained 

in a thin water film and when it dries and leave a matte gray coating on the surface of the 

body. A similar phenomenon occurs when dense mud deposits with impurities of organic 

origin are washed away, which have high cohesion forces. 

This film is difficult to influence even when using a high-pressure jet and is 

destroyed only as a result of mechanical action (with a brush, sponge or chamois leather). 

The final wash station is intended for internal cleaning and blowing of machines and 

their final washing. It consists of posts for internal cleaning and final car wash. 

The main task of the final washing point of a military unit is the high quality of the 

work performed with the lowest water consumption and the highest labor productivity. 

To date, in the military units at the point of the final washing of cars, washing 

machines of the M-600, TsKB-1112, MM-1000/8, MP-800 brands (hereinafter referred 

to as old-style washing machines) are used [2, 3]. 

Currently, KARCHER K7 1.168-502.0 washing machines have been developed, 

created and widely used for washing equipment, which significantly save water 

consumption and the time spent on washing due to the supply of water from a small nozzle 

at high pressure (up to 30 times higher pressure than in machines old model). 

Time for washing a car with a Carcher washing machine K 7 1.168-502.0 t = 8-10 

min. (1.5 times less time allotted for washing a car using an old-style washer). 

And if we take into account that the volume of consumed water per minute "Karcher" 

K 7 1.168-502.0 is only 10 liters, then only 80-100 liters of water will be required for a 

T-shirt of one car by Karcher. 
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 At the same time, washing one car with an old-style washing machine will take 15 

minutes of time and from 750 to 2000 liters of water, as well as up to 10 times more 

electrical energy. 

On average, every day, to ensure the life of the activities and combat training of units 

of military units, from 10 to 20 units of automotive equipment are used. There are 18-19 

working days per month.  

Let us determine the savings in water consumption per month VЕ , when used in the 

military unit of the washing machine "Karcher" K 7 1.168-502.0, in relation to the old 

model washers. Let's assume the number of working days per month is 18, the number of 

operated machines per day is 20 units. Water consumption per day for one piece of 

equipment: when using an old-style washer VС = 2000 l, and when using a washing 

machine "Carcher" K 7 1.168-502.0 VК = 90 liters. 

Let's determine the water consumption per month:  

VС =T*L*V1 = 18 * 20 * 2000 = 720 000 l. 

VК =T*L*V1 = 18 * 20* 90 = 32 400 l. 

Where, T is the number of working days per month; 

L is the number of machines in operation per day, units; 

The volume of saved water per month will be VE = VС – VК = 720000 – 32400  = 

687600 l., i.e. when using a Karcher-type washer, a military unit saves an average of 690 

tons per month, usually of drinking water. Due to the decrease in the resources of suitable, 

especially drinking water, this is of great importance. In addition, a multiple reduction in 

electrical energy consumption and a 50% reduction in time consumption make the use of 

a Carcher-type washing machine obligatory at the points of clean washing of weapons 

and military equipment of a military unit. 

Carcher-type washing machines, unlike old-style machines, are portable and this is 

another advantage, they can be used in the field after military exercises or other 

circumstances.  

Let us analyze why Carcher-type washers have proven to be so beneficial in terms 

of saving water, time and energy. 

An important factor in the washing process is the kinetic energy of the water 

molecule. The higher this energy, the more easily the water molecules break the bond 

between the dirt molecules. It is known from the course of hydraulics that the flow rate 

of water Q, through the free section of the nozzle, is determined by the formula 

𝑄 =
60𝐹𝜐

1000
=

3𝜋d2υ

200
 ,    l / min          (1) 

where F is the free cross-sectional area of the nozzle, mm2; 

  υ is the speed of water outflow from the nozzle, m / s; 

  d is the diameter of the nozzle outlet, mm. 

In turn, the speed of the outflow of water from the nozzle 
 

                                 𝜐 = 𝜇√2𝑔ℎ  ,         m / s                                              (2) 
 

where 𝑔 = 9.81 - acceleration of gravity, m / sec2; 
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   h - water pressure, m; 

    μ - coefficient of efflux taken for nozzles with nozzles equal to 0.5 – 0.55, and 

without nozzles - 0.7 – 0.75.  

As can be seen from the above formulas, by decreasing the nozzle diameter and 

increasing the water pressure (i.e., increasing the water flow rate from the nozzle), it is 

possible, while maintaining a constant flow rate, to obtain a jet with higher kinetic energy 

and, consequently, higher efficiency. 

With an increase in the jet pressure for nozzles of the same diameter, the total water 

consumption for the wash is noticeably reduced, because water with high kinetic energy 

with less volume washes away dirt faster. An even greater effect is given by reducing the 

nozzle cross-section. This dependence allows us to conclude that an increase in the 

pressure of the water jet with a simultaneous decrease in the nozzle cross-section (to a 

certain value) increases the washing efficiency. This effect is used by motorists when 

washing a car, they reduce the cross-section of the hose outlet by covering the outlet with 

a finger. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Picture. The relationship between the pressure of the jet and the flow rate of water when 

washing one piece of equipment: 1 - nozzle diameter 2.5 mm; 2 - nozzle diameter 3.5 mm. 

 

From the experimental data [4] it also follows that the washing efficiency is 

characterized by the amount and speed of water supplied to the contaminated surface, or 

the power of the water jet. Water jet power.  
 

                                          NC =Q h ,     m / sec                                             (3) 
 

This expression shows that a jet of the same power can be obtained at different values 

of the flow rate and water pressure, i.e. with a small value of Q and a large value of h, or 

vice versa. This means that it is possible to regulate the kinetic energy flowing out of the 

water jet nozzle and by increasing the jet energy to increase the efficiency of cleaning 

dirty places. 

 

Conclusion 

Based on the above, the following conclusions can be drawn: the use of Karcher-
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type washing machines is an order of magnitude more economical compared to old-model 

washing machines and, in this regard, the use of Karcher-type machines in military units 

is mandatory; 

Advantages of the Karcher type washing machine are based on increasing to a 

certain extent the kinetic energy of the water flowing out of the nozzle, which, possessing 

high energy, effectively breaks the sticky bonds of dirt, thereby easily washing it out and 

cleaning the surface. At the same time, reducing the nozzle diameter leads to a decrease 

in water consumption and an increase in the kinetic energy of water molecules. 
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Ҳурматли ҳамкасабалар “Al-Ferganus” нашриёти ва “Хalqaro nazariy va 

amaliy tadqiqotlar jurnali”  электрон журнали Ўзбекистон таълим хизматлари 

бозорида ўзининг фаолиятини бошлаганлигини маълум қиламиз. 

Ажойиб имкониятдан сиз биринчилар қаторида фойдаланиб илмий 

нашрларингизни чоп этишингиз мумкин.  

“Al-Ferganus” нашриётимиз томонидан Сиз тақдим этган дарслик, ўқув 

қўлланма, монография ва илмий рисолаларга ISBN, Doi ҳалқаро рақамли 

иденфикаторларни бириктириш, уларнинг электрон замонавий андозадаги 

муқовалар ва ишланмаларнинг электрон макетини яратиш, нашриётда эълон 

қилинган ишларни электрон ахборот нашрларида жойлаштириш хизматлари 

кўрсатилади.   

Бизнинг нашриётимизнинг бошқа нашриётлардан фарқи шундаки, тезкор ва 

сифатли хизмат кўрсатамиз ҳамда энг асосийси биз Сизнинг ишларингизни 

Алишер Навоий номидаги  Ўзбекистон Миллий кутубхонаси ва Россия Миллий 

кутубхонаси фондларига бепул жойлашга шунингдек, Россия илмий иқтибослик 

индекси (РИНЦ ва E - library) платформасига, CrossRef базаларига шартнома 

асосида жойлаштиришга кўмаклашамиз.    

“Хalqaro nazariy va amaliy tadqiqotlar jurnali” ISSN 2181-2357 электрон 

журнали ҳам ўз фаолиятини бошламоқда. Бизнинг журналда Ўзбекистон 

Республикаси Олий аттестация комиссиясининг қуйидаги ихтисосликлари физика-
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математика, кимё, биология, геология-минералогия, техника, қишлоқ хўжалиги, 

тарих, иқтисодиёт, фалсафа, филология, география, юридик, педагогика, тиббиёт 
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хорижий муаллифларнинг фанлардан эришган ютуқлари ва истиқболлари 

борасидаги илмий мақолалари, илмий тадқиқотлар олиб бораётган олимларнинг 

илмий изланишлари натижалари эълон қилинади. Электрон журнал ҳар ойда бир 

марта эълон қилинади. 

Журналларда эълон қилинадиган ҳар бир мақолага шартнома асосида DOI 
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• мақолаларни сифатли таржима қилиш; 

• мақолаларни таҳрирлаш ва журналлар талабига мослаш; 

• мақолаларга ишлов бериш; 

• мақолаларни плагиатга текшириш; 

• хориждаги нуфузли (Scopus, Web of sciences ва юқори импакт факторли) 

журналларда мақолларни сифатли ва ишончли чоп этишга кўмаклашиш 

хизматларини ҳам кўрсатади.  

Имкониятни бой бериб қўйманг!  

Қуйидаги манзилларга мурожаат қилинг: 

Электрон почта манзили: Alferganus.ltd@gmail.com  

Телеграмм манзилимиз : @Alferganus_ltd  

Телефонлар: (97) 100-38-88   

                        (91) 109-05-38 

         (97) 337-86-00  
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ВНИМАНИЕ ОБЪЯВЛЕНИЕ! 

 

 
 

Уважаемые коллеги! Сообщаем вам, что издательский дом «AL-

FARGANUS» и “Хalqaro nazariy va amaliy tadqiqotlar jurnali”- “Международный 

журнал теоретических и прикладных исследований” начали свою деятельность на 

рынке образовательных услуг Узбекистана. 

Это прекрасная возможность одним из первых опубликовать свои научные 

публикации. Наше издательство «AL-FARGANUS» предоставляет услуги по 

прикреплению международных цифровых идентификаторов ISBN, Doi к 

учебникам, учебным пособиям, монографиям и научным брошюрам, созданию 

электронных макетов их обложек и дизайнов в современной электронной форме, 

размещению опубликованных работ в электронные публикации. 

Отличие нашего издательства от других издательств в том, что мы 

предоставляем быстрые и качественные услуги, а главное, бесплатно размещаем 

ваши работы в Национальной библиотеке Узбекистана им. Алишера Навои и 

оказываем помощь в размещении вашей работы в Российской национальной 

библиотеке, а также на платформе Российского индекса научного цитирования 

(РИНЦ, e-library) облегчить размещение. 

Совместно с Ферганским политехническим институтом запущен проект 

электронного научного журнала «Хalqaro nazariy va amaliy tadqiqotlar jurnali - 

International Journal of Theoretical and Practical Research. Международный журнал 

теоретических и прикладных исследований». 

Миссия научного электронного журнала направлена на развитие 

национальной и зарубежной науки, обеспечение общедоступности теоретических 
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позиций и практических результатов прикладных исследований. В журнале 

представлены следующие специальности Высшей аттестационной комиссии 

Республики Узбекистан по физике и математике, химии, биологии, геологии и 

минералогии, технике, сельскому хозяйству, истории, экономике, философии, 

филологии, географии, праву, педагогике, медицине, архитектуре, психология, 

социология. Журнал публикует научные статьи отечественных и зарубежных 

авторов о достижениях и перспективах науки, результатах научных исследований 

ученых, проводящих исследования. Электронный журнал издается один раз в 

месяц. 

Каждой статье, опубликованной в журнале, на контрактной основе 

присваивается номер DOI (Crossref). 

Также издательство оказывает услуги по: 

• качественный перевод статей; 

• редактирование статей и адаптация к требованиям журнала; 

• обработка статей; 

• проверка научных работ (статей, учебных пособи, монографий, 

диссертаций и др.) на плагиат статей; 

• оказывает информационное обеспечение публикаций статей в престижных 

зарубежных журналах (Scopus, Web of Sciences и журналах с высоким импакт-

фактором). 

Не упускайте возможность! 

Пожалуйста, свяжитесь с нами: 

Электронный адрес: Alferganus.ltd@gmail.com  

Наш адрес в телеграмм: @Alferganus_ltd 

Телефоны: (97) 100-38-88 

                    (91) 109-05-38 

                    (97) 337-86-00 
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