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Abstract- While cremation is an established Hindu ritual 

practice since ancient times and the Hindu religion permits 

the cremation of dead body in day-time only, there is much 

more scope of solar crematorium in this ritual; as solar 

power is also available in day-time only.Between 500 and 600 

kg of wood are used to cremate a dead body. Many trees are 

felled to meet this requirement. As a result we are 

significantly contributing in global warming and polluting 

the atmospheric air much more. Therefore today, world is 

moving towards the sustainable energy sources which are 

renewable and biodegradable in nature. One of most 

sustainable energy source is sunlight that too is inexhaustible 

and available free of cost. The heat (energy) produced is very 

clean with no pollutants. So above environmental problems 

can be the addressed very well by using solar crematorium. 

Therefore anyone can be a firm believer of world powered 

by solar energy. In this paper, concept of solar crematorium 

and its feasibility in the India has been proposed. 

Keywords- Crematorium, Scheffler reflector, Concentration 

Ratio, Solar, Tracking, Religion, AntimSamakara, Cost etc. 

 

I. INTRODUCTION 

ndia is facing the twin problems of fast depletion of 

conventional fuels and environmental degradation. 

There is an urgent need to reduce dependence on 

petroleum and other conventional fuels for better 

economy and environment. Utilization of solar energy can 

address both these issues. The sun is the source of all the 

energies on earth. When one thinks of the word “solar”, 

photovoltaic modules and panels automatically come to 

mind, which converts the sunlight into electricity but that 

is not the case here. Since the sunlight has very little part, 

only 20% of its energy as lighting effect and large portion, 

80% as thermal effect. So energy of solar radiation can be 

utilized more in solar thermal power generation than in 

solar photo-voltaic (which utilizes only lighting effect of 

sunlight) for power generation. A crematorium too 

requires very large amount of heat energy which can be 

harnessed directly by solar concentrator. On the other 

hand, we can never suggest using of solar photo-voltaic 

panels to obtain such a large amount of heat indirectly for 

cremating a corpse. As firstly, PV panels convert only 

20% (lighting effect) of solar energy into electricity, and 

then this electricity is converted into heat by passing 

through very high amount of resistance. This conversion 

of electricity into the heat is too associated with several 

losses. So employing solar PV panels will not be feasible 

for cremating a corpse. Although these PV panels can be 

used to get electricity for running the accessories like 

tubes, fans in office/cabins and necessary motors installed 

in tracking system. 

 

II. LITERATURE REVIEW 

Not much extensive and dedicated work is seen after 

studying a lot of different popular journals available. Few 

works has been reported and added in this paper for solar 

furnaces and cost estimation of solar equipments. The 

largest solar furnace is located in Font-Romeu at Odeillo 

in the Pyrenees Mountains in the Basque region of the 

French/Spanish border. It has been operational since 

1970. This is the same area in which the world’s first solar 

furnace was built; this solar furnace was put in place at 

Mont-Louis in 1949 by Professor Felix Trombe. Odeillo 

and Mont-Louis are within 15km of each other. The 

furnace makes use of an array of 10000 mirrors to reflect 

sunlight into a gigantic concave hemisphere which then 

focuses the energy onto an area roughly the size of a 

cooking pot. The flat mirrors track the sun in unison and 

redirect the solar thermal energy towards the crucible 

which is being used for melting steel. World’s first solar 

crematorium is being developed in our country at Goraj 

village (30 km East of Baroda) in Gujarat state by Muni 

Seva Ashram with the help of Ronnie Sabawalla of 

Rashron Energy and Auto limited. In 1998 they started 

with a specially designed Scheffler reflector with 50m² 

mirror surfaces. But its initial concentration-factor of 

about C = 100 turned out to be by no means enough to 

allow proper cremation. 

III. CREMATION PROCESS 

A crematorium is a furnace that is able to generate 

temperatures of 760–1150°C to ensure disintegration of 

the corpse. Cremation is the process of burning a dead 

body at very high temperatures until there are only brittle, 

calcified bones left, which are then pulverized into 

"ashes." These ashes can be kept in an urn, buried, 

scattered or even incorporated into objects as part of the 

last rites of death. The heat raises the temperature of the 

cremator. During the cremation process, the greater 

portion of the body (especially the organs and other soft 

tissues) which is composed of 75 percent water is 

vaporized and oxidized by the intense heat; gases released 

are discharged through the exhaust system. As the soft 

tissues begin to tighten burn and vaporize from the heat, 

the skin becomes waxy, discolors, blisters and splits. The 

muscle begins to char, flexing and extending limbs as it 

tightens. The bones, which are the last to go, become 

calcified as they are exposed to the heat and begin to flake 

or crumble. The time required for cremation varies from 

body to body, and, in modern furnaces, the process may 

be as fast as one hour per 45 kg of body weight. An 

average human body takes from two to three hours to burn 

completely and will produce an average of 1.4 to 4.1 kg of 

ash. 

I 
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IV.  CONCEPT OF A SOLAR CREMATORIUM 

The basic concept of solar crematorium is to ignite the 

dead body locally anywhere and anyhow with the help of 

a huge concentrating reflector having very high CR and to 

maintain the combustion of dead body by supplying the 

fresh atmospheric air with the help of blower. Once 

combustion of dead body starts within the cremation 

chamber, it also releases heat which automatically in 

combination with solar energy obtained from 

concentrating reflector maintains continuous burning of         

Fig. 1 : Block Diagram of Solar Crematorium 

dead body until complete dead body gets converted into 

ash.Based on above mentioned concept, system of solar 

crematorium can be divided into following four 

components :Scheffler Reflector, Tracking System, 

Cremation Chamber, Backup system for non sunny hours. 

V. SCHEFFLER REFLECTOR 

Parabolic Scheffler Reflectors can provide (you with) 

high temperature heat for all types of cooking, steam 

generation and many other applications. Their speciality is 

a flexible surface curvature and a nonmoving focal area. 

Therefore their use is now becoming increasingly popular 

in many parts of the world, especially in India. 

 

5.1   Designing a Scheffler Reflector 

 

The size (Aperture Area) of Scheffler reflector is 

determined by reverse design procedure. Which is 

described step by step as following : 

 

 First of all “E” (total energy) required to burn 

completely a single dead body is calculated. Since a 

traditional Hindu funeral pyre takes 2-3 hours and 

consumes 500–600kg of open wood pile to burn 

completely a corpse. But Mokshda, a Delhi-based 

non-governmental organization has created an 

alternative cremation system that reduces heat loss. 

With it, it takes up to two hours and 150–200 

kilograms of wood to burn a corpse. According to 

Vinod Kumar Agarwal, the founder of Mokshda, with 

proper and complete combustion, 22 kg of wood is 

sufficient to burn down a body. Considering above 

facts, 100kg of wood is used for cremating a single 

corpse in 1 to 2Hrs if heat loss is optimized to 

minimum value by effective insulation of combustion 

chamber. Since calorific value of wood is 

19700kJ/kg. Therefore 

𝑬 = 𝟏𝟎𝟎𝒌𝒈 × 𝟏𝟗𝟕𝟎𝟎𝒌𝑱/𝒌𝒈 = 𝟏𝟗𝟕𝟎𝟎𝟎𝟎𝒌𝑱
= 𝟏𝟗𝟕𝟎𝑴𝑱 

 Now “P” power (in MJ/hr) required to burn 

completely the body in combustion chamber is 

determined. If we design a reflector to cremate a dead 

body in 2hrs then this (total energy) “E” required to 

burn completely the dead body must be 

obtained/captured by the reflector within 2hrs. 

Therefore 

𝑷 =
𝟏𝟗𝟕𝟎𝑴𝑱

𝟐𝑯𝒓𝒔
= 𝟗𝟖𝟓𝑴𝑱/𝑯𝒓𝒔 

 Finally “A”, size (Aperture Area) of Scheffler 

reflector is determined.  Since DNI (Direct Normal 

Irradiance) is 5MJ/m
2
hr (≈ 4.9212 MJ/m

2
hr = 

1367W/m
2
 X 3600sec). So Aperture Area “A” is 

obtained by dividing “P” (power) with DNI. i.e. 

𝑨 =
𝑷

𝑫𝑵𝑰
=

𝟗𝟖𝟓𝑴𝑱 𝑯𝒓 

𝟓𝑴𝑱 𝒎𝟐 𝑯𝒓
= 𝟏𝟗𝟕𝒎𝟐 

 

5.2   Material of Scheffler Reflector 

 

The Scheffler reflectors are made up of several 

small double sided (two plane mirrors are joined on their 

each other silver coating sides) plane mirrors.  

Theoretically single sided mirror is sufficient for the 

Scheffler reflector, but double sided mirror is used to 

protect the silver material which is coated on the almost 

completely transparent glass. Because of intense heat and 

temperature of solar energy there is possibility of silver 

coatings to melt away from the rear surface of the glass. 

Therefore the rear side mirror protects the silver coating 

to melt away by reflecting back the sunlight if any from 

rear side, and simultaneously by avoiding the erosion and 

corrosion. This rear side mirror also provides the 

additional strength to the front mirror. 

The efficiency/reflectivity of several plane mirrors in the 

Scheffler reflector ranges 90-95% when new. Though it is 

not important much more, because efficiency is greatly 

considered where we pay money for energy/fuels which 

(solar energy) is free here. Here efficiency/reflectivity of 

mirror is only considered to determine size (aperture area) 

of the Scheffler reflector. 

5.3   Tracking System 

Since combustion chamber of crematorium is stationary 

and not movable but solar concentrators require tracking 

the Sun, as a result a movable focus is obtained. This is 

major problem in designing a solar concentrator for the 

crematorium. This problem was shorted out by Wolfgang 

Scheffler who invented a new concentrator (scheffler 

reflector) tracking the Sun without changing it focus. In 

this paper, scheffler reflector is redesigned to determine 

required size (Aperture Area) of the concentrator to obtain 

sufficient heat energy for cremating a corpse. Since the 

speciality of Scheffler reflector is flexible surface 
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curvature and a nonmoving focal area. Their use is now 

becoming increasingly popular in many parts of the 

world, especially in India. Almost all concentrators have a 

rigid structure and the focus, the hot area where all light is 

concentrated, moves along with the direction of the sun. 

This makes its use a little bit impractical. 

 

VI.  BACKUP SYSTEM FOR NON-SUNNY HOURS 

The actual harnessing of the solar energy can happen 

unless you're in a very hot sunny climate days but the 

need for energy is often greater in rainy, cloudy or, colder 

climates. So it can be unreliable. On the other hand we are 

intended to investigate the possibility of employing solar 

energy for Hindu ritual of cremation. This arise a concern 

regarding sentiments connected to the cremation process. 

As per Hindu ritual practice, there is an established 

sentimental fact of cremating the corpse completely at one 

goes. And there must not be left any un-burnt portion of 

the body. Otherwise the soul of that person will remain 

unsatisfied, and it will be converted into the devil or imp 

which will victimize or terrorize the concerned relatives 

for his/her satisfaction. Therefore there must be an 

arrangement of suitable and sufficient backup system to 

mitigate these situations. So the cremation chamber must 

be designed in such a way that other alternate fuels like 

Biogas/Biomass/LPG/CNG can be fired if required. 

 

VII.  DEVELOPMENT OF SOLAR CREMATORIUM 

As the main challenge is to have a very small focal area, 

the whole frame has to be adjustable for exact positioning  

Fig 2 : Concrete Reinforced Foundation Platform 6.3 X 9 m2 under 

constructionWhere chamber will be placed 

 

during the different seasons of the year. Electrical DC 

motors with gear boxes have to be installed and tested for 

an improved seasonal adjustment (+/-23.5 Degree). All 

the parts have to become very precise in order to have 

minimum mistakes in the focal area. 

 

A place near a river is chosen as place for the new 

crematorium. The correct geographic North-South 

alignment is marked and so we are able to prepare the 

layout for the foundations on this piece of land belonging 

to village. The focus should be around 240mm diameter 

but in morning and evening positions the frame is twisted 

which results in a bigger focus. The stand, the rotating 

support and the wings of the frame and small parts got 

sandblasted and primer was sprayed twice as anti-

corrosion measure. Finally painting is applied at the new 

place of erection (income generation in rural areas). The 

frame parts are mounted to the rotating support on the 

ground.As soon as the concrete is hardened, the stand and 

the back-crane of the stand (for lifting the stand up and 

down) got installed with the help of a mobile crane.  The 

exact alignment of the stand (bearings parallel to polar 

axis) was adjusted. During the different phases of the 

project practical education is integrated in order to make 

the operator able to use the system properly. After the 

mirrors are all mounted on the crossbars of the frame (see 

Fig. : 3) we needed again a crane to lift the finished frame  

Fig. 3 : Top View of  the Cross-bar Stand 

with the rotating support into the bearings of the stand. 

Before lifting up the stand with its back crane, all 

electrical installations have to be tested. The seasonal 

adjustments are now regulated so that the frame has the 

correct paraboloid for the day. On the right height and in 

the correct instance we prepare a provisorily stage for 

measuring the focal area because the platform for the 

chamber is not ready then. As mentioned in the Summary, 

the focal area has a diameter of 240 mm. In order to 

correct the twisting in the morning and the evening 

position, 8 instead of 4 wire ropes are connected to the 4  

 

Fig. 4 : Chamber (front) arrives in; Focal-opening 240 mm diameter, 

Connection for air-blower at the side 
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edges of the frame with an elastic telescope column in the 

middle of the frame. 

As soon as the platform is ready, the chamber can be 

tested. If the temperature inside the chamber is reaching at 

800 degree Celsius, then small animals like e.g. dead dogs  

can be cremated in order to see, if the system can start to 

benefit human families soon. 

Fig. 5 : Dead body being inserted in Crematorium 

VIII.  FEASIBILITY STUDY IN INDIA 

Contrary to popular perception, electric crematoriums also  

lead to more pollution than the traditional Hindu style of 

cremation, involving burning the body on a pyre. The 

UNDP report informs that electric cremation is nearly 

seven times more intensive in terms of emission of green 

house gases as compared to the traditional Hindu style. 

Solar crematorium also appears to be a viable option, 

suggests V Ramesh of Karnataka Renewable Energy 

Development Limited. India is the front runner in this 

regard, with Baroda, a city in Gujarat equipped with the 

world’s first solar crematorium. It was developed by 

Wolfgang Scheffler, a Swiss national and Ronnie 

Sabbawala of Rashron Energy and Auto limited. The 

body is burned exclusively using solar energy. The second 

solar crematorium is to be erected in Patna, Bihar, by 

2015. 

But this method also has certain disadvantages. Solar 

crematoriums are impossible in many parts of India 

during the winters and monsoons. Also, they can be used 

only during the day as long as the sun shines. Built with 

an investment of ₹3 Crores, the solar crematorium does 

not need electricity or gas. It makes it an energy and cost 

efficient. 

Applications in Remote villages where wood is scarce and 

no electricity; Solar Crematoriums have high potential to 

be used in Gram-Panchayats& municipal corporations. 

In north India, solar crematorium can be constructed at 

Yamuna Ghat near Nigam-Bodh Ghat in Delhi, at Bass-

Ghat near Ganga in Patna and in Banaras as well as 

Haridwar and other places. 

8.1Factors Influencing Crematorium 

Key factors affecting demand for burial and cremation 

facilities are: 

Population: Running cost of crematorium will be 

relatively where there is large population. Here in India, 

there is no problem of population as India is the second 

most populous country in the world. And population too is 

increasing at very high rate. 

Age Structure: The general mortality rate conceals great 

variation according to age. Hence there is very high 

importance of examining the age structure of the given 

area (locality). Whilst the population is projected to grow, 

particularly in the pensionable age groups which have the 

highest death rates, the reducing death rates will result in 

a relatively small rise in the number of deaths. Mortality 

rates are highest amongst the elderly, who will represent 

and growing proportion of the population of India. 

Mortality Rates: Mortality rates have fallen considerably 

over the last hundred years and will continue to fall 

because of improved medical facilities, resulting in falling 

numbers of deaths. 

Religion and Ethnicity: Religious belief can play a 

significant role in people’s choice between burial of 

cremation. Demand for burial and cremation facilities is 

thus influenced by the religious beliefs of the residents of 

an area. Ethnic origin, like religious belief, can influence 

people’s choice of burial or cremation. For example, 

Cremation is permitted in Buddhism , Roman Catholic , 

Jews-Liberal, Roman Catholic, Church of Scotland, 

Church of England, Church in Wales, Church of Ireland, 

Presbyterians, Methodists where as it is necessary in 

Hindu and Sikh. 

Availability of Cremation Facilities: People mind set are 

changing from burial to cremation. The same may be 

improved depending upon the available facility of 

cremation. 

Location: A new crematorium has an opportunity to 

compete with existing crematoria on the basis not only of 

location, but also the quality of the facilities and the 

service it provides. Since as per religious ritual some 

burnt part of the dead body is allowed to flow in the 

water, therefore ideally, the new site should be located 

near the river, canal, pond, lake or sea. The main 

customers making the decision to use a particular 

crematorium are bereaved (whose relative is dead) people 

and the funeral directors. The influence of religious 

ministers is insignificant in my view, as the funeral 

location is usually chosen prior to their appointment to 

lead the service. 

8.2 Case Study of a Solar Crematorium in Gujarat 

A spiritual hermitage in Gujarat state, in the 

northwest of India, has become the home of the world’s 

first solar-powered crematorium. The historic village of 

Gorajnear the town of Waghodia, in Vadodara district of 

Gujarat state is located in our country where an existing, 

but non-operational, the first solar crematorium is 

installed near Ashram at the “panchayat land” under the 

authority of ecologically conscious Muni Seva Ashram. 

Introduction to the Problems : This installed crematorium 

is non-operational. There may be faulty design of solar 

crematorium because of which required sufficient 

temperature is probably not achieved to completely burn 

corpses or, aperture of collector may be small to collect 



Volume I, Issue IV, September 2014                                             IJRSI                                       ISSN 2321 - 2705 

www.rsisinternational.org/IJRSI.html Page 5 
 

sufficient amount of solar heat energy for complete 

burning of dead body. Maybe people just don’t come 

there because of any proper connectivity of road transport 

from nearby big cities like Vadodra and Ahemdabad or, 

maybe cremating cost per dead body is too high. Probably 

that place is geographically not suitable according to solar 

map or, there is no proper solar energy policy. 

Geographical Suitability of the Place: Today world is 

moving towards the sustainable energy sources which are 

renewable in nature and biodegradable because in this 

modern era, a lot of problems of pollution and global 

warming have been encountered in almost all developed 

countries. Gujarat is most developed state of our country 

so there is also problem of pollution and global warming. 

Since Gujarat state is situated in such a solar belt where 

average annual solar irradiance is 5.5 to 6.0 kwh/m
2
/day. 

This quantity of solar irradiance is more than sufficient 

for solar powered equipments. The solar crematorium 

installed at Muni Seva Ashram is on the bank of Dev 

River which is basically a tributary of Dhadhar River. So 

this crematorium is suitable for performing religious ritual 

of Antim-Sanskara. 

Government Policy: Since Gujarat is most developed state 

of our country so there is also problem of pollution and 

global warming. This problem of pollution and global 

warming has been noticed by the state government of 

Gujarat. Since Gujarat state is situated in such a solar belt 

where average annual solar irradiance is much more than 

sufficient for solar powered equipments therefore the 

GEDA have promoted installation of lot of solar powered 

projects in the state. Currently Gujarat is the state of most 

solar powered installations in the India. 

Design and Development :At the ecologically conscious 

Muni Seva Ashram, a 50m
2
Scheffler dish will heat the 

oven which burns the dead bodies. The project was 

developed in cooperation with Wolfgang Scheffler (who 

designed the Scheffler mirrors from Germany) and 

Ronnie Sabawala (one of the owners of Vadodara-based 

Himalaya Engineering). 

Opening Diameter of cremation chamber = d = 24cm 

Receiver Area = 𝑨𝒓 =
𝝅

𝟒
𝒅𝟐 = 

𝝅

𝟒
 𝟐𝟒 𝟏𝟎𝟎 𝟐 m

2
 = 

0.045238934 m
2 

CR = 
𝑨𝒂

𝑨𝒓
=

𝟓𝟎

𝑨𝒓
= 𝟏𝟏𝟎𝟓.𝟐𝟒𝟐𝟔𝟔 

As per the above calculations of CR, the target 

temperature is above 1000°C which can burn the human 

body very easily within approximately 40 to 60 min 

during a bright sunny day. The crematorium has been 

built as a chamber with special scheffler reflector 

developed specifically for this concept.  The special 

reflectors are designed to heat a 2m long crematorium 

chamber to above 800°C. The facility was made 

operational on an experimental basis only. 

As per our observation, size of scheffler collector is 50m
2
 

which doesn’t suit as per our design of scheffler reflector 

described in preceding subsection. Since size (aperture 

area) of solar collector must be equal to 197m
2
 otherwise, 

collector won’t be able to collect sufficient amount of 

solar heat energy for complete burning of dead body 

within 2-3Hrs. 

The Chamber is designed in such a way that the solar 

radiation gets reflected from its inner wall and 

concentrates on the plate where human body is kept. 

Thus, making full use of the solar energy and increasing 

the overall efficiency. Efficiency of cremation chamber 

insulation is about 80%. 

Test with small pieces of meat was proved to be 

encouraging. However, Ashram will not be able to put the 

solar cremation chamber to use until a  

 

Fig. 6 : Solar Crematorium which is visited at Goraj village near 

Waghodia town in Vadodara District of Gujarat State 

biogas/biomass/CNG/PNG backup burner is installed. 

People across the region made clear that they will 

welcome the chamber if a backup burner takes over 

operation during cloudy hours. Otherwise, a body may 

only be half burnt which will hurt the sentiments of 

concerned relatives. 

As per the conversation with Mr. Deepak Gadhia, Ashram 

is now searching for an eco-friendly solution with biogas, 

which is produced in a farm within 30 km of place of 

solar crematorium. As soon as the funds for the biogas 

backup are available, the bottled heat source can be 

delivered and the solar crematorium can finally start to 

operate. 

IX. ECONOMIC ANALYSIS 

Although solar radiant energy is free, the equipment 

required to convert it into useful form (thermal or 

electrical) is not free. Therefore a cost must be assigned to 

solar thermal/electrical energy that reflects the conversion 

equipment cost pro-rated by no. of kwh delivered by solar 

equipment. If solar cost is less than that of other energy 

sources that can perform the same task, there is an 

economic incentive to solar energy. The purpose of 

economic analysis is to maximize savings resulting from 

use of solar energy. 

It is rarely cost effective to provide all energy 

requirements of thermal or mechanical system by means 

of solar energy. If this done, solar system would be 

capable to provide 100% of energy demand for the worst 

set of operating conditions ever expected: inclement 

weather, maximum demand and no sunshine. A solar 

system capable of providing peak demand for lengthy 

period would be oversized for all sever conditions; it 

would thus be greatly oversized. An oversized system 

delivers more energy than the requirement. A solar system 
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with such a low load factor is uneconomical and 

impractical. Therefore best use of solar equipment is in 

conjunction with conventional fuels which are used 

auxiliary source for special high demand situations. 

Non solar systems usually have relatively small initial 

costs and high operating costs reflecting lower lifetime. 

Solar systems however are relatively expensive initially 

but have negligible running cost during lifetime. 

Therefore if selection of equipment is made on basis of 

initial cost only, solar system would rarely be selected. 
9.1   Factors Affecting Cost of New Crematorium 

Factors Affecting cost of new Crematorium 

Factors Influence 

Location 

Cost of land 

Cost of access and internal roads 

Cost of installing new utilities 

Design 

Size 

Type of construction and materials 

Number of cremators and abatement 

equipment 

Ideally, the new site should be 7 to 8 acres (2.83 

to 3.24 hectare) and located near river, canal, pond, lake 

or sea as per religious ritual some burnt part of the dead 

body is allowed to flow in the water. The crematorium 

should have good connectivity to main roads. Land values 

vary tremendously, particularly where landowners hope to 

sell their land at some point in the future for housing 

development. 

Installation of mains gas, electricity and water 

supplies can form a significant part of the budget, 

depending upon proximity to suitable supplies. For 

example, where suitable mains are available adjacent to 

the site, gas installation will costs in the region of ₹60000 

and electricity ₹68000. However, costs can rise 

exponentially with distance: for example, an onsite 

electrical transformer can cost ₹216000. In broad terms, 

the construction costs of a crematorium would be grouped 

under the following headings with appropriate guide 

costs: 

Installation Cost 

Items Estimate in ₹ 

Professional fees 800000 

Site survey, ground works, roads and 

car parking 
3200000 

Building structure 6000000 

Building furniture and fittings 800000 

Cremation equipment (single 

cremator) 
4400000 

Net total estimate 15200000 

This estimate excludes the cost of land and any 

exceptional utility installation costs. Sufficient land would 

likely cost at least ₹600000. Thus a reasonable round 

figure for the cost of building a new crematorium in India 

would be ₹2 crores. 

Thus based on above discussions, cost of 

crematorium can be divided into following sub-parts 

:Operating Cost, Cost of cremation equipments, 

Premises cost. 

9.2 Operating Costs 
The key operational costs associated with operating a 

crematorium are: 

 Personnel  

 Operation and Maintenance of cremation equipment  

 Maintenance of buildings and grounds 

The number of staff varies between crematoria, 

with generally less employed at privately owned sites. 

Clearly, the unit cost per cremation of the staff and any 

other cost item is reduced by greater cremation numbers. 

In order to provide a high quality service, there 

must be sufficient trained staff. The conditions of 

employment and job descriptions for crematorium staff at 

a new crematorium would be different from existing 

practices that have established over many years. 

Flexibility amongst employees is the key to success. The 

chart below shows the personnel that we may recommend 

for a new crematorium in big Indian cities like Delhi or, 

Patna : 

Operating Cost of Employee 

Position 
Annual 

Salary in ₹ 
Number 

Total Costs 

in ₹ 

Manager 360000 1 360000 

Administration 300000 1 300000 

Operator 240000 2 480000 

Total 1140000 

These costs equate to ₹1140 per cremation based 

on 1000 cremations per year. 

9.3   Cost of the Crematorium Equipment 

Traditionally, crematoria have installed the maximum 

number of cremators possible to enable the cremation of 

all bodies on the same day as the funeral. This has still 

reduced significant overtime working. 

It is now widely recognised that a crematorium should 

operate as few cremators as possible in order to minimise 

the environmental impact of cremation. National codes of 

practice have been changed to enable the retention of 

coffins overnight to enable the most efficient use of 

cremators. 

If the private sector is building and operating a new 

crematorium undertaking 1000 to 1200 cremations per 

year, they would likely install only one cremator. This 

would minimize the capital and operational costs as well 

as the environmental impact. Cremators work most 

efficiently and cause least impact to the environment if 

they are used continuously, rather than being allowed to 

cool down. 5 day operation inevitably means that a 

cremator cools over the weekend, but storing coffins 

overnight as appropriate enables the number of daily 

cremations to be evened out to assist in reducing 

temperature variations and consequent thermal shock on 

the refractories. 

The difficulty that a single cremator installation poses is 

that roughly every 5 years the cremator needs to be taken 

off line for a full re-line of the refractory brickwork. This 

work takes up to 18 days, during which the cremator 

cannot be used for cremations. 
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One way around this issue would be to initially install 

only a single cremator, but with a twin abatement plant. In 

the 4th year of operation, a second cremator could be 

added, enabling the crematorium to continue operating 

during the re-line of the first cremator in 5
th

 year. 

This option would reduce the initial capital requirement 

and maximize the efficiency of the first cremator during 

the first 4 years. Once 2 cremators were installed, the 

most efficient operation could be achieved by using each 

for 2 weeks alternately. 

The design of the building should allow for easy delivery, 

installation and future maintenance of the equipment. 

Management should have flexible staff rota systems to 

ensure the most efficient operation of the equipment. The 

costs associated with cremation equipment include 

:Purchase costs, Operating costs, Maintenance costs. 

Equipment Purchase Costs :Currently Facultatieve 

Technologies are the UK market leader in terms of the 

installation of cremators and abatement equipment. A 

single FT111 cremator would cost in the range of 

₹3832000. This includes: construction and installation of 

the equipment, automatic cleaning of the boiler, waste gas 

ducting, hot plate heat exchanger, electrical and 

mechanical installation, commissioning and testing, staff 

training. In addition to these cost, the crematorium would 

need : coffin charging system, cremated remains treatment 

equipment, coffin storage. These items would cost in the 

range of ₹336000. The installation costs associated with 

the cremation equipment would therefore total be 

₹4166960. If the intention was to fit a second cremator in 

4
th

 year, the initial abatement plant cost would  be 

higher, giving an initial installation total of ₹4446960. A 

second cremator would cost approximately ₹1080000 at 

current prices. 

Equipment Operating Costs :Unit costs can be 

dramatically reduced by increased throughput, as much of 

the energy used in heating a cremator is lost through 

intermittent operation. Cremators that receive five or more 

cremations per day retain heat energy and as numbers 

increase, fuel consumption per cremation decreases. 

Based upon annual figures of 1000 cremations, 50 

operational weeks (allowing for Bank Holidays) and a 5 

day working week, a crematorium would only receive an 

average of 4 cremations per day. 

Cremation times using modern cremators can be on 

average between 70 and 90 minutes. Allowing for a 90 

minutes cremation cycle, the cremator would be in use for 

6 hours per working day. Certain days of the week attract 

more funerals than others and demand on the cremator 

could be evened out by the storage of coffins overnight, in 

accordance with national codes of practice. 

Costs vary with the number of cremators and cremations 

and the way that the equipment is used. However, we may 

offer the following guide prices for the purposes of this 

feasibility study based  on the efficient use of one 

FT111 cremator to cremate 1000 cremations per year. At 

today’s rates, the operating costs of the cremator per 

cremation would be approximately: 

 

 

 

Equipment Operating Cost 

Item Cost in ₹ 
Gas 1200 

Electricity 50 

Reagent and disposal 100 

Total 1350 
Equipment Maintenance Costs :Excluding call-outs and 

all refractory repairs, the servicing of an FT111 cremator 

and abatement plant would be in the range of ₹112000 per 

year, i.e. ₹120 per cremation. 

Refractory brickwork will require replacement from time 

to time due to wear from thermal shock and chemical 

erosion. A full re-line of the cremator currently costs in 

the region of ₹240000 and would likely be required every 

5 years, with hearth replacements required twice as often. 

We can recommend an all-inclusive fixed-price 

maintenance contract for a 5 year period to facilitate 

budgeting and maintenance of the equipment. 

9.4   Premises Costs 

The maintenance costs of a new building should be low 

by virtue of good design, controlled construction and 

planned maintenance. In my opinion, high maintenance 

costs are the result of poor design. As in any building, it is 

essential that sufficient thought has gone into the roof and 

rainwater issues. 

At Wrexham crematorium, Flat roofs needed continuous 

maintenance and the main sloping chapel roof required 

replacement after 30 years due to poor design of gutters 

and use of copperised felt to create a relatively low cost 

roof. At Harwood Park, a state-of-the-art computerised 

central heating system failed to adequately heat and 

ventilate the main chapel whilst over-heating other areas: 

this was in my view as a result of poorly-informed design. 

The use of abatement equipment will necessitate the 

cooling of cremator exhaust gases prior to filtration. This 

will be an opportunity to utilise heat-recovery equipment 

to use this surplus energy to heat the building. The 

greatest demand for heating is during the winter months 

when cremation numbers are at their highest. Whilst this 

option would increase capital  costs, it would 

provide significant long term savings and accord with the 

Indian Environmental Policy. 

I recommend separate meters to accurately monitor 

utilities consumption for cremation and heating. Careful 

planning of the grounds will enable cost-effective 

maintenance. The areas used for  memorials must be 

maintained to a high standard. This is appropriate 

evidence of customer care and also encourages memorial 

sales. 

9.5   Expenditure Summary 
In simple terms, the operational costs per cremation of the 

crematorium undertaking 1000 cremations per year would 

be between the following figures : 

Expenditure Summary 

Item Cost in ₹ 

Personnel 1140 

Cremator Operation 1350 

Cremator Maintenance 120 

Total 2610 
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Additional costs would include capital charges, central 

support charges, business rates, buildings and grounds 

maintenance 

9.5   Crematorium Income 
Income is primarily received as charges for cremations 

and for memorials. There is variation in the type of 

provision and the charges made for these services. A new 

crematorium in India completing 1000 cremations per 

year could expect an annual income of ₹2610000 from a 

charge of ₹2610 per cremation. This fee would place 

India in a comparable yet competitive situation with other 

crematoria in the world. Some crematoria make a 

surcharge for cremations originating outside of their area, 

in the same way as many burial authorities impose higher 

burial fees. This system is not employed by the private 

sector and in my experience discourages funerals from 

outside the local area. This is self-defeating as there are 

fixed costs in operating a crematorium and the greater the 

number of cremations the greater the ability to pay off 

capital and make a profit. Cremation income is obviously 

proportional to the number of cremations. Each additional 

cremation represents the potential for additional income 

from memorials like book of remembrance, wall tablet, 

ashes retained, private gardens, tree, and columbaria. 

Memorial income cannot be guaranteed. The legislation 

relating to the sale of memorials by local authorities in 

England was recently clarified by the Local Government 

Act 2003. It basically means that local authorities cannot 

lawfully make a profit out of memorial sales, whether at a 

cemetery or crematorium. However, the costs of 

providing memorials at a new Indian crematorium would 

include a contribution to the capital and operational costs 

of the facility. In  my view, the Council would be able to 

sell memorials at a higher price than the simple direct cost 

of the memorial. It is possible for a local authority to 

engage with the private sector to provide memorials for 

profit on its behalf. I am not aware of this procedure 

actually being adopted at a UK crematorium. In general 

terms, memorial income is only likely from funerals 

where the cremated remains are disposed of within the 

crematorium Garden of Remembrance. People who 

choose to remove the cremated remains for disposal 

elsewhere are unlikely to see the benefit of having a 

memorial at the crematorium. 

X.  CONCLUSION 

 While cremation is an established Hindu ritual 

practiced since ancient times and the Hindu religion 

permits the cremation of dead body in day-time only, 

there is much scope of solar crematorium in this 

ritual; as solar power is also available in day-time 

only. 

 Between 500 and 600 kg of wood are used to cremate 

a dead body. So we are significantly contributing in 

global warming and atmospheric air pollution much 

more and forest are depleting day by day. The most 

sustainable energy source is sunlight that too is totally 

inexhaustible and available free of cost.  It mitigates 

all the above problems. 

 India is situated in high solar insolation belt with 

about 300 clear sunny days in a year and the daily 

average solar energy incident over India varies from 4 

to 7 kWh/m
2
. All these are an ideal combination for 

using solar power in India, So solar crematorium will 

be a viable option. 

 We should never suggest of using solar photo-voltaic 

panels to obtain such a large amount of heat for 

cremation, as the sunlight has very little part, only 

20% of its energy as lighting effect and large portion 

of 80% as thermal effect. So energy of solar radiation 

can be utilized more in solar thermal power 

generation than in solar photo-voltaic (which utilizes 

only lighting effect of sunlight) power. 

 There must be an arrangement of suitable and 

sufficient backup system for non-sunny hours to meet 

the Hindu ritual sentiment of burning the corpse at 

one goes. 

 Ideally the solar crematorium should be built near 

river, pond or lake and there must be facility to collect 

ashes for emerging in open flow of water. 

 Building solar crematorium is very expensive, since 

solar reflector costs a great amount of money. But in 

solar cremation, since we don’t have to pay for fuels, 

as in conventional cremation large amount of wooden 

pile or electricity are required. So money can saved in 

the long run. 

 Central and state governments have several policies 

which promote using solar power by providing 

various subsidies, incentives and interest free loans. 

 Cost of cremating a corpse solar crematorium is very 

genuine of ₹2610 on the basis of 1000 cremations per 

year, though it doesn’t include land cost, capital 

charges, and central support charges. 

 800°C is at the low end of incineration temperatures, 

so this method would be more time consuming and 

adoption of this method may be difficult for families 

and operators. So to achieve high temperature, there 

is need of further research in the field of advance 

technologies for designing reflector and combustion 

chamber. Universities can be contacted in order to 

benefit students who want to work with solar energy 

developments. 

 In conclusion, we will definitely be able to cremate a 

corpse through solar crematorium built with a well 

designedscheffler reflector and an efficient 

combustion chamber. The project may go through 

many stops and goes, but in the last we will be able to 

make working prototype Solar Crematorium. 
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