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Abstract— In this paper, a systematic approach for 

comparison and cost optimization of nocturnal animal 

house. The aim of that structure is reduce negative impact 

on the environment and provide animal’s friendly 

atmosphere for nocturnal animal. In this structure using 

ecofriendly material to save animals and make their life 

longer. By Using technique like earth-tube heat exchanger 

(ETHE) maintain temperature of the structure. 
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I. INTRODUCTION 

A nocturnal house is a structure in a zoo or research 

establishment, where nocturnal animals are kept. The unique 

feature of structure is dark at during the day and light at 

night, so researcher and visitors can proper study nocturnal 

animals during daylight hours. The internal wall of 

nocturnal house should be architecturally natural to look like 

wild forest or cave. Nocturnal house consists glass-walled 

containing animal’s normal environment. For the burrowing 

animals, structure is half glassed, so nocturnal animals can 

be observed. So architect provide design of all the services, 

materials and other related ancillary aspect of construction 

have been designed as naturalistic, eco-friendly, sustainable 

system. The example of nocturnal animals such as Jackal, 

Hyena, Leopard, Wolf, Asian palm civet, Bats, Tiger, Night 

heron, Owl, Barn owl are kept in that of structure. Mostly in 

this type of structure material and system for ventilation is 

environment friendly. The main aim of this type of structure 

and sustainable architecture is to reduce buildings negative 

impact on the environment and to provide animal’s friendly 

atmosphere for nocturnal animal. The nocturnal animal 

house is the special structure, so it required special 

structures like Rammed earth wall, Brick masonry, Rubble 

stone masonry, Ashlars stone masonry etc and special 

ventilation system like earth tube heat exchanger etc. 

Therefore, selection of material, structure and system are 

based on the different parameters like cost, availability, 

environmental impact etc. Special structure and system 

increasing the overall cost of the structure, so by comparing 

them all, we can get cheaper structure among them. 

II. METHODOLOGY: COMPARISON ON MATERIALS 

A. Rubble Stone Masonry 

The stone shall be of the type specified such as granite. 

Stone shall be hard, sound durable and free from weathering 

decay. The percentage of water absorption shall be not more 

than 5%. Minimum compressive strength should be 

800kg/sq.cm. The height of stone should be upto 300mm. 

Test for compressive strength shall be carried out as laid 

down in IS 1121 (Part I). 

 
Fig. 1:  

For construction of 10 m3 stone masonry required 

12.5 m3 stone, 3.6 m3sand, 18 no of cement bags, where 

cement mortar density is 4.2 m3. 

Sr. no Material Quantity Rate Per Amount 

1 Granite stone 12.5 1,050 m3 13,125 

2 Sand 3.6 1,200 m3 4,320 

3 Cement 18 315 bag 5,670 

Total     23,115 

Table 1: 

*Rate as per CENTRAL PUBLIC WORK DEPARTMENT 

specification 2012. 

B. Ashlar Stone Masonry 

The stone shall be of the type specified such as ashlar stone. 

Stone shall be hard, sound durable and free from weathering 

decay as rubble stone masonry. The percentage of water 

absorption shall be not more than 4%. Minimum 

compressive strength should be 1000 kg/sq.cm. Test for 

compressive strength shall be carried out as laid down in 

IS1121(PartI). 

 
Fig. 2: 
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For construction of 10 m3 stone masonry required 

12.5 m3 stone, 2.14m3sand, 11 no of cement bags, where 

cement mortar density is 2.5 m3. 

Sr. no Material Quantity Rate Per Amount 

1 Ashlar stone 12.5 1,050 m3 10,625 

2 Sand 2.14 1,200 m3 2,568 

3 Cement 11 315 bag 3,465 

Total     16,658 

Table 2: 

*Rate as per CENTRAL PUBLIC WORK DEPARTMENT 

specification 2012. 

C. Rammed Earth Wall 

In rammed earth wall contains soil, sand, gravel and cement. 

Mix design of rammed earth wall contain 50% soil, 35-37% 

of sand, 5-7% of gravel and 5-7% of cement. Natural soil 

available at site shall be used. It shall not have any kind of 

organic impurities. Black cotton soil shall not be used for 

rammed earth wall. Ideally the soil shall have 15% gravel, 

50% well graded sand, 15% of silt and 20% clay where 

organic materials shall not be more than 0.5% by weight. 

Rammed earth walls are constructed by ramming a mixture 

of selected aggregates, including gravels, sand, silt and 

small amount of clay in to place between flat panels called 

formwork. This is the further stabilized by adding cement 

concrete for strength.  

 
Fig. 3: 

For construction of 10m3rammed earth wall 

required7.6m3 sand, 36 no of cement bags, 1.16m3ofgravel, 

5.06 m3 of soil. sundries cost is 10,000 rupees where dry 

cement mortar density is 15.2m3. 

Sr. no Material Quantity Rate Per Amount 

1 cement 36 315 bag 11,340 

2 sand 7.6 1200 m3 9,120 

3 gravel 1.16 1140 m3 1,322 

4 soil 5.06 385 m3 1,948 

Total     23,730 

Table 3: 

*Rate as per Central Public Work Department specification 

2012 

D. Brick Masonry 

The size of traditional brick as per (Indian standards) shall 

be 19X9X9. The modular brick size shall be 20X10X10 

with mortar. The crushing strength of the bricks shall not be 

less than 50Kg/cm2 as per Indian standards. We can 

renovate and decorate internal wall masonry as look like 

natural cave. 

 
Fig. 4: 

For construction of 10m3brick masonry required 

2.83m3 sand, 14 no of cement bags and1,5000 no’s of brick, 

where wet cement mortar density is 3.3m3and cement mortar 

1:6. 

Sr. no Material Quantity Rate Per Amount 

1 Brick 5000 4500 1000 22,500 

2 Cement 315 315 bag 4,410 

3 Sand 1200 1200 m3 3,396 

total     30,306 

Table 4: 

*Rate as per Central Public Work Department 

specification2012. 

III. EARTH TUBE HEAT EXCHANGER 

ETHE is made of 50 m long ms pipe of 10 cm nominal 

diameter and 3 mm wall thickness. ETHE is buried 3 m 

deep below surface. They have been developing earth-tube 

heat exchanger (ETHE) for use in greenhouse in arid areas 

like Kutch, Gujarat. Average temperature in this stratum 

27oC. 

 
Fig. 4: 

ETHE is the natural ventilation system, which 

provides natural air circulation in the structure. It provides 

cool air and maintains internal temperature of the structure. 

We can also use Air conditioner for air rotation, but 

compare to ETHE system it will be more costly. Initial cost 

of ETHE is more but, it is one-time investment. After that it 

will be cheaper than other ventilation system. 
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IV. GLASS WORK 

Tempered glass is an extremely strong glass which is heat 

treated to a uniform temperature of approximately 650o C 

and rapidly cooled to induce compressive stresses of 

770kg/m2 to 1462 kg/sq m on the surfaces and edge 

compression of the order of 680kg/sq m. Glass should be 

one sided, so nocturnal animal cannot see outside visitors or 

other people. 

Properties of Glass: 

1) Density (approximate): 2.42-2.52 g/cm3 

2) Tensile Strength: 120 to 200 N/mm2 

3) Compressive Strength: 1000 N/mm2 

4) Visible light transmission of 6 mm clear: 87 % 

5) Thickness – 3mm to 19mm 

V. MISCELLANEOUS 

Nocturnal animal house required other special light or lamp, 

which provide natural light for nocturnal animal. We can 

also produce free electricity by animal waste.  

VI. CONCLUSION 

Final analysis in this paper to make a ecofriendly structure 

for nocturnal animal. As per environment aspect save animal 

due to construction like nocturnal animal house, so they feel 

like live in their home as forest. The rate analysis of earth 

rammed wall and brick masonry, we found that the cost of 

rammed earth wall is cheaper than brick masonry. Rate 

analysis of granite and ashlar stone masonry, we found that 

cost of ashlar stone masonry is less. So we have to use this 

type of cheaper structure, which will reduce entire cost of 

Nocturnal animal house. As per visitor in zoo, they enjoyed 

more because they have seen actual activity of nocturnal 

animal. 
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