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Abstract— This paper describes a field Experimental 

investigation of a two-door frost-free Refrigerator subjected 

to Number of door opening and evaporator frosting. Two 

frost free household refrigerator freezers of the same capacity 

were tested in the laboratory to determine the sensitivity of 

their energy consumption to various usage conditions. 

Purpose of this Review paper is to assess some aspects of the 

design of evaporator and get the maximum heat transfer rate, 

pressure drop and efficiency. Field-measured quantities 

include inlet and outlet air temperatures, inlet and outlet air 

relative humidity, and air volume flow rate. 

Key words: Heat Transfer, Refrigeration, Evaporator 

Frosting, Emission 

I. INTRODUCTION 

Cold storage or refrigerated warehouses are facilities where 

perishable foodstuffs are handled and stores under 

controlled temperatures with the aim of maintaining quality. 

Preservation of food can occur under frozen or chilled 

temperatures. For some products other conditions other than 

temperature might be require. A cold storage is place where 

the various items such as vegetables fruits, medicines and 

meat etc are stored so as to protect them from getting 

spoiled and to prolong their preservation period. This task is 

accomplished by their storing the products at their 

preservation temperature and humidity etc. preservation 

temperature for fruits can be defined as the temperature at 

which its respiration rate is Cold storage will not be harm 

materials as long as the cooling and warming is done in a 

controlled manner, with the moisture content of the 

components held stable. Moisture content is an intrinsic 

property that is influenced by the humidity in the 

surrounding air, and secondarily, by temperature. In a sealed 

container moisture content will not change. Effective and 

economic design of cold storage is an important requisite in 

business as ineffective design may lead to financial loss and 

in certain case may lead to unsafe operation of the system. A 

part from the loss of capital due to degradation of quality of 

the products, there is also a loss of power and in the country 

like ours, it becomes of greater importance to save as much 

of power as possible. In this project, emphasis has been 

given on cold storages preserving fruits and vegetables. 

II. MATERIAL AND METHODOLOGY 

As the population of the world is increasing day by day 

therefore food demand is increasing in the same order. In 

order to meet the flowing demand of food, its preservation is 

required. Therefore efficient food storage systems are 

required to preserve the food. Many researchers are working 

to improve the performance of the cold storage.  

M.K. CHOURASIA et al [10-12].Simulation of 

Transport Phenomena during Natural Convection Cooling of 

Bagged Potatoes in Cold Storage, Part II: Mass Transfer: - 

Moisture loss from potato is one of the most important 

economically significant parameters for long-term storage. It 

is a mass transfer phenomenon, which has strong relevance 

with heat transfer and fluid flow. Therefore, attempt was 

made in this study to model the moisture loss in a single bag 

packed with potato kept in cold store under natural 

convective environment using the computational fluid 

dynamics technique. It was found that in spite of high 

specific humidity, maximum moisture loss occurred in the 

upper half of the bag during the initial cooling period. As 

the cooling proceeded, the zone of maximum moisture loss 

shifted towards the bottom of the bag. The average rate of 

moisture loss in the bag at steady state was found to be 

0.091% (w/w) [water] week¯1.The contours of rate of 

moisture loss and specific humidity maintained symmetry 

about the vertical axis in a vertical plane and about both the 

horizontal axes in horizontal plane throughout the cooling 

process. The experimental total moisture loss was found to 

be 0.82% (w/w) against the simulated total moisture loss of 

0.695% (w/w) over a storage period of 25 days. 

According to author [4].Use of liquid nitrogen in 

CA storage: Theoretical analysis and experimental 

validation:  Liquid nitrogen (LN2) is a colorless, odorless, 

low boiling cryogenic liquid. Due to its inertness and high 

expansion ratio (646 between liquid and gaseous N2 at 0 

ºC), it is an excellent material for rapid purging of the initial 

O2 gas from the space of the controlled atmosphere (CA) 

storage. The present study establishes a relationship for 

predicting the amount of LN2 required for reducing O2 

concentration in the CA storage. Simulations were carried 

out for predicting the amount of LN2 required for flushing 

at different conditions such as purity level of LN2, O2 set 

point of the CA storage and flow rate of LN2. The 

simulation results were validated using the laboratory scale 

CA storage system having a storage capacity that could hold 

10 kg of apples. It was found that higher the purity level 

lower was the consumption of LN2. At O2 set point of 3%, 

the consumption of LN2 was found to increase from 0.12 to 

0.21 kg when the purity level decreased from 100% to 

97.5%. Higher level of O2 set point was found to consume 

less amount of LN2 at a given purity level. Flushing of LN2 

at flow rate of 1.51×10¯³×² m³/s reduced O2 concentration 

more efficiently and also avoided the freezing temperature 

inside the CA storage. 

G.G. MAIDMENT et al [3].The use of CHP and 

absorption was cooling in cold storage: - In recent years, it 

has become standard practice to consider combined heat and 

power (CHP) systems early in the design stage of 

commercial buildings. With new initiatives from the UK 

government on reduced energy use, energy efficient systems 

such as CHP have been considered for a wider application 

particularly within industrial building design. The viability 

of CHP in a typical cold storage application is described in 
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this paper. The electrical energy and heating requirements 

are darned and used to assess the annual energy 

consumption of a traditional cold storage design using a 

thermal model. The analysis is then used to consider the 

economics of different CHP, congratulation which includes 

an integrated CHP and absorption system used to provide 

chilled glycol for the cold storage facilities. The results 

show that an attractive payback period of approximately 

four years for a combined CHP and absorption system may 

be achieved. 

In this paper [6]. A night cold storage system 

enhanced by radioactive was cooling- a modified Australian 

cooling system: A mathematical model describing the 

performance of a modified Australian cooling system is 

presented. The modified Australian cooling system is a night 

cold storage system enhanced by radioactive cooling. The 

working fluid in the modified cooling system is cooled by 

passing the fluid through a radioactive cooling panel which 

cools itself by long-wave thermal radiation to the cold sky 

temperature. An analytical, closed form solution is presented 

which predicts the temperature response of the modified 

system. The analytical solutions are verified experimentally; 

where it is found that both theoretical and experimental 

results are in a good agreement. 

In paper[8]. Tree-shaped structures for cold 

storage: This paper explores the application of constructed 

design to tree-shaped networks for cold storage. The 

objective is the maximization of ice production per unit 

volume, for specified operating conditions (temperature 

difference, pressure drop, storage time, construction 

material). Constructed design starts from the smallest scale 

(elemental volume) and proceeds toward larger and more 

complex assemblies of elements. Two geometries were 

optimized at the smallest scale: ice production on parallel 

plates and on parallel cylinders. The cylindrical geometry 

offers a greater ice production density. At the next larger 

scale, the ice production was maximized on arrays of tubes 

assembled as ‘Z-shaped registers’. The optimization of 

geometry yielded the spacing between tubes, and the tube 

diameter and length. The road toward larger and more 

complex assemblies and the emergence of dendrites flow 

architecture are discussed. 

According to this paper [5].Experimental 

investigation of energy saving in buildings with PCM cold 

storage: This article presents an experimental analysis of 

cooling buildings using night-time cold accumulation in a 

phase change material (PCM), otherwise known as the 

“free-cooling principle”. Studies of the ceiling and floor 

free-cooling principle, as well as passive cooling, are 

presented. The free-cooling principle is explained and some 

of the types of PCMs suitable for summer cooling are listed. 

An experiment was conducted using paraffin with a melting 

point of 22 ºC as the PCM to store cold during the night-

time and to cool hot air during the daytime in summer. Air 

temperatures, heat fluxes and heat as a function of time are 

presented for different air velocities and inlet temperatures. 

In this paper Author [7].Shape identification for 

water–ice interface within the cylindrical capsule in cold 

storage system by inverse heat transfer method:- In this 

study, the inverse heat transfer method is applied to shape 

identification for the ice layer within the cylindrical capsule 

in cold storage system. The approach is constructed by 

combining the curvilinear grid generation scheme, the direct 

problem solver, the conjugate gradient optimization method, 

and the redistribution method. According to the practical 

condition of freezing ice, shape identification for the water–

ice interface based on the data of the outer surface 

temperature is attempted. Results show that the profile of 

the water–ice interface is possible to be identified by using 

the inverse heat transfer approach and the accuracy of the 

ice shape identification is dependent on the uncertainty of 

the outer surface temperature data, the Biot number, the 

thickness of the ice layer, and the geometric configuration as 

well. 

In paper [9].Quantification of biolysis and lipid 

oxidation during cold storage of yogurts produced from milk 

treated by ultra-high pressure homogenization: - The degree 

of biolysis and lipid oxidation in yogurts from UHPH-

treated milk was investigated because of their potential 

impact on the final flavor of the product. Yogurts were 

prepared from milks that were UHPH-treated at 200 and 300 

MPa at 30 ºC and 40 ºC, and compared to yogurts prepared 

from milk that was heat-treated at 90 ºC for 90 s, 

homogenized at 15 MPa and enriched with 3% of skim milk 

powder. Results showed that the degree of biolysis was 

similar between all samples, excepting those from UHPH-

treated milk at 200 MPa at 30 ºC. Lipid oxidation did not 

take place to a great extent in any sample thanks to the 

storage conditions; however, malondialdehyde was detected 

in higher amounts in yogurts from the heat-treated milk.- 

P.V Mahajan et al [13]. Potential use of cold 

thermal energy storage systems for better efficiency and 

Cost effectiveness: The present article deals with the 

employment of combined heat and power (CHP) micro gas 

turbines using natural gas and cold thermal energy storage 

system (CTES) in Tehran (with mild climate), Bandarabas 

(with hot and humid climate) and Kerman (with semi-hot 

climate). A micro CHP produces electricity to meet the 

electrical energy needs of the building, and it is also 

considered to meet part of the heating, cooling and domestic 

hot water energy needs through a heat pump and 

refrigeration system. A detailed study considering the effect 

of CTES system on the selection of micro gas turbines of a 

residential building located in Tehran is performed. The 

results show that since the number of micro gas turbines is 

dependent on the maximum cooling load required in the 

summer using CTES system reduces the CHP micro gas 

turbine units from 21 to 11 and costs from US$ 1,133,221 to 

US$ 799,061 (29.5% economical) for the residential 

building which is located in Tehran. Also, using this system 

in Kerman and Bandarabas reduces the micro CHP gas 

turbine units from 21.75 to 11.40, respectively. 

According to this paper [15].Experimental and 

simulated temperature distribution of an oil-pebble bed 

thermal energy storage system with a variable heat source: - 

Axial temperature distributions of thermal energy storage 

(TES) system under variable electrical heating have been 

investigated. An electrical hot plate in thermal contact with 

a hollow copper spiral coil through which the oil flows 

simulates a solar collector/concentrator system. The hot 

plate heats up the oil which flows through the storage thus 

charging the TES system at a constant controlled 

temperature. The Schumann model and the modified 

Schumann model for the dynamic temperature distributions 
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in the TES system are implemented in Stimulant. The 

simulated results are compared with experimental results 

during the charging and discharging of the TES system. The 

Schumann model is in close agreement with experiment at 

lower TES temperatures during the early stages of the 

charging process. However, larger deviations between 

experiment and simulation are seen at later stages of the 

charging process and this is due to heat losses that are 

unaccounted for. The modified Schumann model is in closer 

agreement with experiment at later stages of the charging 

process. The discrepancies between experiment and 

simulation are also discussed. Discharging simulation results 

using both models are comparable to the experimental 

results. 

G.G madent et al [14]. Changes in the ultra-

structure and texture of prawn muscle (Macrobrachuim 

rosenbergii) during cold storage: - Changes in the ultra-

structure and photolytic activity of prawn muscle were 

determined during storage at 5 ºC; in order to better 

understand changes in physical and sensory texture 

measurements. Progressive deterioration of myofibril 

structure was observed during refrigeration of prawn for 14 

d. The loss of density and order in Z-line alignment was first 

detected after 3 d of storage. Progressive disruption of Z-

line, I-bands and M-lines was observed after 4–6 d of 

storage. Muscle degradation included pronounced disruption 

of the mitochondria as revealed by swollen crystal, loss of 

Crystal material, and membrane breakage. Along with ultra 

structural changes, decreased shear force values and mean 

textures scores were measured. An initial shear force value 

of 18.21 N/g decreased to 14.50, 12.46, and 10.79 N/g on 

days 3, 6, and 14, respectively. Mean texture scores 

indicated that prawn muscle maintained firm texture during   

0–3 d of storage, and became soft during 4–6 d of storage. 

After 6 d of storage, the prawn texture was very soft.  

M. Hasanuzzaman et al. [2] Refrigerator-freezers 

play an important role in the preservation of perishable food 

in warm and humid climates. Experiments were conducted 

in a controlled chamber to investigate the effects of the 

ambient temperature, cabinet load, thermostat setting and an 

open surface water pan on the heat transfer and energy 

consumption of refrigerators. The operating variables have 

strongly influence the heat transfer and energy consumption. 

The increase in energy consumption due to heat transfer was 

about 53% higher when the variables were set to their 

maximum values than for their minimum values, and 71% 

of this transfer occurred through the walls and doors, which 

shows the significant influence of operating variables. The 

load and ambient tempera- ture had a greater impact on 

energy consumption than the other variables. These findings 

are important since refrigerators con- some about 26% of 

household energy, and they have implications for both 

national energy usage and environmental impact. 

M.M. Farid, P.K. Bansal [1] An investigation into 

the effectiveness of phase change material (PCM) panels 

placed against the internal walls of a freezer to maintain 

stable temperatures in the presence of heat loads such as 

door openings, defrosting, and loss of electrical power was 

carried out. Temperature response was studied during loss of 

power, a defrost cycle lasting 30 min, and a door opening 

scheme of 13 door openings over an 11 period. This PCM 

system has significantly decreased the rate of temperature 

increase inside the freezer during defrosting and power loss. 

Energy consumption was measured during steady operation, 

defrost cycle of 30 min, and a scheme of eight door 

openings at 40 min intervals. It was found that heat loads 

caused greater energy consumption, and that the presence of 

PCM during defrosting and door openings resulted in 

slightly lower energy consumption compared to without 

PCM. This study shows that the application of PCM into a 

freezer has beneficial effects in minimizing temperature 

variations inside the freezer. Analysis of the performance 

during defrosting has shown that PCM helps to limit the 

peak air and product temperatures reached (respectively 2.9 

_C and 1 _C lower with PCM) with a defrost cycle of 30 

min. The positive effect of the PCM limiting the rate of 

temperature increase in the freezer is seen during defrosting 

and power loss because the PCM provides the major source 

of cooling when the compressor is ‘‘OFF”. Energy 

consumption tests have shown that heat loads resulting from 

door openings and defrost cycles increase the energy 

consumption of the freezer by 11–17% and 15–21% 

respectively. The inclusion of PCM into the freezer has 

decreased the energy consumption during a defrost cycle by 

8%, and by 7% during door openings for this system. 

In paper [17] Cabinet temperature evolution and 

energy consumption are two parameters of primary 

importance for food/medicals preservation and energy 

savings in cold appliances. In this paper, a transient model 

of vertical freezer is developed to study the trend of cabinet 

temperature and of energy consumption with time, taking 

also into account door openings, air leakage, frost formation 

and defrost effect. The model invalidated with the 

experimental data, both with in-house data and with data 

available in the open literature for frost formation. The 

results are presented with varying operating conditions, such 

as air temperature, air humidity, frequency of door opening 

and defrosting. A qualitative comparison of the trends of air 

temperature inside the cabinet and of power consumption 

showed a good agreement between the experimental and 

simulated profiles; a good agreement was also found in the 

statistical analysis of errors, with maximum absolute errors 

on the time averaged temperature of air inside the cabinet of 

the order of4 K and maximum relative error on the time 

averaged power consumption of the order of 4%. Sensitivity 

analyses are reported as examples to exploit the potential of 

the model as a tool for design of systems, for settings for 

defrosts parameters and for preventing fault events for 

food/medical preservation. 

In this paper[16] describes a quasi-steady-state 

simulation model for predicting the transient behavior of 

two-door household refrigerator subjected to periodic door 

opening and evaporator frosting. A semi empirical steady-

state model was developed for the refrigeration loop, 

whereas a transient model was devised to predict the energy 

and mass transfer into and within the refrigerated 

compartments, and also the frost build-up on the evaporator. 

The key empirical heat and mass transfer parameters 

required by the model were derived from a set of 

experiments performed in-house in a climate-controlled 

chamber. In general, it was found that the model predictions 

followed closely the experimental trends for the power 

consumption (deviations within ±10%) and for the 

compartment temperatures (deviations within±2 K) when 
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the doors are opened periodically and frost is allowed to 

accumulate over the evaporator. A quasi-steady-state semi-

empirical mathematical model was developed to predict the 

transient behavior of the key operating parameters (i.e., 

working pressures, compression power, compartment 

temperatures, and accumulated frost mass on the 

evaporator)of a two-door frost-free refrigerator subjected to 

periodic door opening. The model predictions were 

compared with a setoff in-house experimental data collected 

in a climate-controlled chamber. The door openings were 

carried out by a purpose-built apparatus according to a 

predefined pattern. It was found that the model predictions 

followed closely the experimental trends, with deviations for 

the working pressures and power consumption not 

exceeding the 10% thresholds and predictions for the 

compartment air temperatures being within ±2 Cerro bands. 

The model was also used to predict the frost distribution 

over the evaporator coil and it was observed that the frost 

accumulates mostly in the first three rows, the third row 

being crucial in terms of frost clogging because of the 

higher number of fins and thus lower free flow passage of 

air. 

S.no. Energy Meter Reading 
Outside 

Temp. 

Inside 

Temp 
Relative Humidity CO2 Level COP 

01 6kw 29°C 7 °C 71%RH 3100PPM 6.21 

02 9kw 32°C 7 °C 73%RH 2900PPM 4.85 

03 12kw 34°C 7 °C 75 %RH 2600PPM 3.79 

04 15kw 37°C 7 °C 77%RH 2300PPM 3.05 

05 18kw 39°C 7 °C 79%RH 2100PPM 2.47 

06 21kw 42°C 7 °C 81%RH 2000PPM 2.05 

Table 1: Energy Meter Reading 

III. RESULTS AND TABLES 

S. 

no

. 

Energy 

Meter 

Readin

g 

Outsid

e 

Temp. 

Insid

e 

Tem

p. 

Relative 

Humidit

y 

CO2 

Level 

CO

P 

01 9kw 28°C 7 °C 
85 

%RH 

2300PP

M 

5.7

9 

Table 2: One time Door opening per day with Potato 

S. 

no

. 

Energy 

Meter 

Readin

g 

Outsid

e 

Temp. 

Insid

e 

Tem

p. 

Relative 

Humidit

y 

CO2 

Level 

CO

P 

01 8kw 30°C 7 °C 
83 

%RH 

2500PP

M 

6.5

1 

02 
10.5k

w 
34 °C 7 °C 

85 

%RH 

2200PP

M 

4.9

6 

Table 3: Two time Door opening per day with Potato 

S. 

no. 

Energy 

Meter 

Readin

g 

Outsid

e 

Temp. 

Insid

e 

Tem

p 

Relative 

Humidit

y 

CO2 

Level 

CO

P 

01 7.5kw 29 °C 7 °C 84%RH 
2800PP

M 

6.9

4 

02 9.9kw 31°C 7 °C 85%RH 
2400PP

M 

5.2

9 

00

3 

12.6k

w 
35°C 7 °C 

87 

%RH 

2300PP

M 

4.1

4 

Table 4: Three time Door opening per day with Potato 

S. 

no

. 

Energy 

Meter 

Readin

g 

Outsid

e 

Temp. 

Insid

e 

Tem

p 

Relative 

Humidit

y 

CO2 

Level 

CO

P 

01 7kw 27 °C 7 °C 84%RH 
3000PP

M 
7.44 

02 8.8kw 29°C 7 °C 85%RH 
2800PP

M 
5.92 

03 11.2kw 32°C 7 °C 
86 

%RH 

2500PP

M 
4.65 

04 14.2kw 36°C 7 °C 
87 

%RH 

2100PP

M 
3.67 

Table 5: Four time Door opening per day with Potato 

S. 

no

. 

Energy 

Meter 

Readin

g 

Outsid

e 

Temp. 

Insid

e 

Tem

p 

Relative 

Humidit

y 

CO2 

Level 

CO

P 

01 8kw 29 °C 7 °C 80%RH 
3400PP

M 
6.51 

02 9.8kw 31°C 7 °C 82%RH 
3100PP

M 
5.32 

03 12.4kw 33°C 7 °C 84%RH 
2900PP

M 
4.20 

04 15.2kw 37°C 7 °C %RH 
2600PP

M 
3.43 

05 18.2kw 39°C 7 °C %RH 
2200PP

M 
2.86 

Table 6: Fifth time Door opening per day with Potato 

S. 

no

. 

Energy 

Meter 

Readin

g 

Outsid

e 

Temp. 

Insid

e 

Tem

p 

Relative 

Humidit

y 

CO2 

Level 

CO

P 

01 7.5kw 30°C 7 °C 74%RH 
3500PP

M 

6.9

4 

02 9.6kw 32°C 7 °C 77%RH 
3000PP

M 

5.4

3 

03 
12.3k

w 
35°C 7 °C 80 %RH 

2700PP

M 

4.2

4 

04 
15.3k

w 
38°C 7 °C 83%RH 

2300PP

M 

3.4

1 

05 
18.9k

w 
40°C 7 °C 86%RH 

2100PP

M 

2.7

6 

06 
22.8k

w 
42°C 7 °C 

88.5%R

H 

2000PP

M 

2.7

9 

Table 7: Six time Door opening per day with Potato 

A. Heat Load without Potato 

Specific heat of ammonia (Cp) =4.606kj/kg-k, Latent heat of 

ammonia (hfg) =1150.19kj/kg-k 

Mass of ammonia (m) =5kg, W=9kw, T1=7C, T2=36C, 

delta T=29K, 

Q=m (Cp+hfg) (T2-T1) 

Q=5kg × (4.606kj/kg-k+1150.19kj/kg-k) × 29k 
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Q=167445.42KJ 

COP=Q/W 

COP=167445.42kj/9× 3600 

COP=5.17 

B. Heat Load with Potato 

Specific heat of potato (Cp) =3.433kj/kg-k, Mass of potato 

(m) =200kg, W=9kw 

T1=7C, T2=36C, delta T=29K 

Q= mCp (T2-T1) 

Q=200kg × 3.433kj/kg-k2 × 9k 

Q2=19911.42kj 

Q=Q1+Q2 

Q=167445.42kj+19911.4kj 

Q=187356.82kj 

COP=Q/W 

COP=187356.82kj/9 × 3600kj 

COP=5.79 

C. The Bases of Result with Potato 

 
Fig. 1: COP vs. no. of door opening per day 

 The variation of COP as a function No. of door 

opening per day is shown in fig. (1). It observed the 

COP is decreases with increases in No. of door 

opening per day .this may be due to the fact that as we 

open the door fresh air will enter inside the cold 

storage chamber which increase the cooling load. 

 In order to reduce the temperature of the cold storage 

up to the require temperature compressor has to more 

work and therefore the work input to the system will 

increases which reduce the COP of the system. 

 The maximum value of COP is observed as 6.21 for 

singe opening of the door when as its minimum value 

is observed 2.05 for six no of door opening per day of 

the cold storage system. 

 
Fig. 2: Relative Humidity vs. no. of door opening per day 

 
Fig. 3: Power consumption vs. no. of door opening per day 

 
Fig. 4: CO2 Level vs. no. of door opening per day 

 The variation of CO2 Level as a function No. of door 

opening per day is shown in fig. (4). It observed the 

CO2 Level is decreases with increases in No. of door 

opening per day. This may be due to the fact that as we 

open the door fresh air will enter inside the cold 

storage chambers which increase the cooling load. 

 In order to reduce the temperature of the cold storage 

up to the require temperature compressor has to more 

work and therefore the work input to the system will 

increases which reduce the CO2 Level of the system. 

 The maximum value of CO2 Level is observed as 

3100ppm for singe opening of the door when as its 

minimum value is observed 2000ppm for six no of 

door opening per day of the cold storage system. 

D. The Bases of Result with Potato 

 
Fig. 5: COP with Potato vs. no. of door opening per day. 

 The variation of COP as a function No. of door 

opening per day is shown in fig. (5). It observed the 

COP is decreases with increases in No. of door 

opening per day. This may be due to the fact that as we 

open the door fresh air will enter inside the cold 

storage chambers which increase the cooling load. 

 In order to reduce the temperature of the cold storage 

up to the require temperature compressor has to more 
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work and therefore the work input to the system will 

increases which reduce the COP of the system. 

 The maximum value of COP is observed as 6.94 for 

singe opening of the door when as its minimum value 

is observed 2.29 for six no of door opening per day of 

the cold storage system. 

 
Fig. 6: Relative Humidity with Potato vs. no. of Door 

Opening per day. 

 
Fig. 7: Power Consumption with Potato vs. no. of door 

opening per day 

 
Fig. 8: CO2 Level with Potato vs. no. of door opening per 

day 

IV. CONCLUSION 

In the present work, an experimental setup was design and 

development to investigate the effect of no. of door opening 

on the performance of cold storage system. The details of 

experimental set- up are given below. It consists of 

Compressor, Condenser, Receiver, Evaporator, 

Refrigeration, Cooling chamber and Thermal insulation. 

It is observed that the cop is decreases with 

increase in no. of door opening per day. This may be due the 

fact that as we open the door fresh air will enter inside the 

cold storage chamber, which increase the cooling load. In 

order to reduce the temperature of cold storage up to the 

required temperature compressor has to perform more work 

and therefore the work input to the system will increase. 

And since work done and cop are inversely proportional to 

each other hence as the work input increases cop of the 

system decreases. The maximum value of cop is observed as 

6.94 for single opening of the door when as its minimum 

value is observed as 2.29 for six no. of door opening per day 

of the cold storage system. 

It observed the Relative Humidity is increases with 

increases in No. of door opening per day. This may be due 

to the fact that as we open the door fresh air will enter inside 

the cold storage chamber which increases the cooling load. 

In order to reduce the temperature of the cold storage up to 

the require temperature compressor has to more work and 

therefore the work input to the system will increases which 

increase the Relative Humidity of the system. The maximum 

value of Relative Humidity is observed as 74% for singe 

opening of the door when as its minimum value is observed 

88.5% for six no of door opening per day of the cold storage 

system. 

It observed the Power consumption is increases 

with increases in No. of door opening per day. This may be 

due to the fact that as we open the door fresh air will enter 

inside the cold storage chamber which increases the cooling 

load. In order to reduce the temperature of the cold storage 

up to the require temperature compressor has to more work 

and therefore the work input to the system will increases 

which increase  the Power consumption of the system. The 

maximum value of Power consumption is observed as 

7.5kwh for singe opening of the door when as its minimum 

value is observed 22.8kwh for six no of door opening per 

day of the cold storage system. 

It observation the CO2 Level is decreases with 

increases in No. of door opening per day. This may be due 

to the fact that as we open the door fresh air will enter inside 

the cold storage chamber which increases the cooling load. 

In order to reduce the temperature of the cold storage up to 

the require temperature compressor has to more work and 

therefore the work input to the system will increases which 

reduce the CO2 Level of the system. The maximum value of 

CO2 Level is observed as 3500ppm for singe opening of the 

door when as its minimum value is observed 2000ppm for 

six no of door opening per day of the cold storage system. 
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