
9/26/24, 3:03 PM Study on cold room enhancements for commercial applications -Review - ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S2214785321047921 1/8

Materials Today: Proceedings

Volume 80, Part 3, 2023, Pages 2505-2512

Study on cold room enhancements for

commercial applications -Review

G. Bhaskara Rao , A. Parthiban

Show more

https://doi.org/10.1016/j.matpr.2021.06.398

Get rights and content

Abstract

When agricultural goods begin to be transported by those temperatures where value added

products can be transported, cold room assessments in industrial applications must be

validated. Computational feedback can improve the process consistency. Data on coolant

and boundary dynamics can be evaluated by means of computer fluid dynamics (CFD). Air

speed and air temperature are the distribution parameters in this analysis. When the

vegetable temperature is preserved with less variations in the storage room, as well as the

required air distribution, the best effects of proper preservations are achieved. With proper

air circulation, temperature difference is minimised. Air speed is necessary to protect the

cold storage of agricultural products. This project's main objective was to observe the

decrease in temperature when PCMs are used within the cold storage space. Most of the

experimental results demonstrated that in the event of regular openings of doors, also in

the context of electricity failures using PCM, the temperature retained inside the cool space

was 1–4.5 °C lower than without PCM, even in the cases of electrical failures using PCM. The

present study focuses on applying guidelines to enhance cold room technology for
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improved outcomes in cold storage. Present work discussed about the reference methods

and the techniques used in previous literature with future recommendations.

Introduction

Cold Storage is a particular kind of space that has a very low temperature, thanks to

machinery and precise instruments. India's uniqueness and a broad spectrum of soils is

used to make various fruits and vegetables, such as strawberries, grapes, bananas, potatoes

and chilly. In wide areas of the coast, huge quantities of marine products are also produced.

[1] The current amount of fruit and vegetable production is over 100 million MT and, given

the growth in population and demand, the availability of increasing commodities rises

every year. The main infrastructural component for such perishable products is cold storage.

[2] In addition to the position of market prices stabilisation and even distribution on a

period and on the basis of demand, the cold storage industry also provides producers and

customers with other advantages and benefits. Farmers are able and produce cash crops to

get paid rates. The products have a smaller market fluctuation in the delivery of perishable

goods. Commercially processed in cold storages are apples, potatoes and oranges [3]. Cold

storage controls the selling channels for these items include other big costly commodities:

dries and ingredients, essences, and processed foodstuffs such as fruit juices / pulp,

concentrate dairy products, frozen meat and fish and furnaces.Fig. 1.1.Fig. 6.1.Fig. 6.2.

India is the second-largest fruit and vegetable production, the largest food production

company and one of the largest fish and meat products. [4] The processing of these crops

does not only expand in amount but also to a large range, because of their different Agro-

climate areas and resources. Despite these advantages, India is also one of the leading food-

loss nations, although a large proportion of the population suffers from famine and

malnutrition.

The farmers in India, though growing the largest amounts of the aforementioned crops and

crops, are not very satisfied with their economic conditions. The Indian agriculture scenario

is highly dynamic compared with developed countries, which is why this has occurred.

Among the main causes of high food, the loss is low preceding harvest treatment, highly

complex and inefficient supply chains, lack of food processing and production plants.

• Cold bulk shops: Generally, for the handling of one service that is mostly

seasonal E.g.: onion, curry, apple stores etc.

• Cold shops multifunctional: built for the handling of different goods operating

virtually year-round.
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• Small cold shops: it has a pre-cooling design. For fresh fruits and vegetables,

especially export-oriented products such as grapes, etc.

• Frozen food shop: equipped for fish and beef, eggs, milk products and fruits

and vegetables without drying and freezing equipment.

• Mini units/walk in cold stores: situated at the centre, etc.

• Environment managed stores (CA): equipped principally for some fruit and

vegetables.

Dynamic heat transfer processes and the complex geometry of the filled cold storage region

preclude the experimental evaluation of optimal storage conditions. Numeric modelling

was also used for the assessment of the appropriate conditions for treating farm goods.

Rinaldi et al. (2017) A basic numeric model has been developed to determine cooling of

pork. CFD fluid dynamics are the correct instrument in cold warehouses for aerodynamic

and thermal analysis (Ambaw et al. 2013). analyse the airflow, heat transportation and

moisture shortages in a commercial pulp shop in a stationary CFD State model. Hoang et al.

(2000) analysed air flow analysis with calculative fluid dynamics in a cold store.

Furthermore, pallets and bins can be modelled using various approaches for goods. It is the

strategy most often used as pores (Alvarez and Flick 2007; Laguerre et al. 2008). The bin

may be used even in a more modern and efficient manner like solid bricks. Hoang et al.

report the effects of the two methods in the period of HCT half-cooling (2015).

Nahor et al. (2005), a typical K-e Model, used the air-speed vacuum in a cramped space.

However, Delele et al. (2009) use a variety of chaos models to approximate the circulation of

air within them (standard k–e, RNG k–e (Renormalization – Group), workable k–e and k–x

shear stress). Liu et al. (2012) considered the k-x SST (Shear Stress Transport) model in

contrast to other air speed forecasts because they can distinguish flush correctly. The model

Mathematical simulation has been recognised as a popular engineering approach with an

improvement in calculating capacity and reliability and the availability of inexpensive

computer packages. Mathematical models for post-harvest usage to improve and

implement equipment and operating strategies; their use has increased significantly over

the last decade (Verboven et al., 2006; Rennie and Tavoular is, 2009) simulated water

evaporation by using the convective process using CFD tool and create the Navier-Stokes-

equations to achieve friction, temperature, mass flow and heat behaviour by using porous

dryers. Two major drying periods are commonly found in convective drying of solids

containing a single liquid, i.e. a continuous drying period in which solids with saturated

liquids are dried as if pure liquids have been evaporated and a falling moisture movement
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controlled by internal resistance. A short initial adjustment time during which the energy

supplied by a gas balance the energy needed for the sustained evaporation may be followed

by a constant rate cycle.

Section snippets

Literature review

Cooling equipment is around 14 percent of Germany's electricity use (reference year 2009).

Approximately 71 KWh have been used for domestic cooling, retail cooling, food processing,

air conditioning systems, manufacturing processes and other uses. With 24 KWh domestic

ventilation, one third of all cooling and cooling needs is electrically consumed [5]. Unlike

mechanical energy or light, “cold” is an electrical energy commodity which can be

contained by relatively simple technological means.

Performing CFD analysis on room air flow through computer simulation

CFD simulation in relation to CRAC can generally be separated into two groups. The first is

to model real data centres situated in various climatic zones using industrial CFD modelling

tools. The other is to design the algorithm for numerical simulation to solve the CRAC

(Controlled Refrigeration Air Conditioning) problem. [21]. In specific instances, the

algorithm is enhanced in order to accelerate the simulation while maintaining reasonable

exactness for applicated industrial engineers N.M.S.

Commercial applications

Production, quality and application of this fruit shall be limited to the season of its harvest,

in order to dispel significant quantities of organic decomposition and the effect of bacteria

and fungi in comparison to its intake. Dehydration by drying is one of the storage strategies

for the subsequent use of such biomass as food or agribusiness as a crop to produce
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biofuels. Drying is a non-chemical process, which does not add materials to the storage

material or plant and does not impact on

PCM in cold storage applications

Initial analysis of air conditioning and cold storage, the combination of the air conditioner

and cold storage system, the value, the progress of cold storage PCM, as well as the growth,

classification and application of air conditioning. The study also stressed how cold storage

technologies have progressed. In this study, the advantages of solar energy in various forms

of solar-fuel air conditioning were also discussed and recent research on the use of cold

storage for various solar air

PCM classification

A latent thermal storage PCMs can be used in non, solid–liquid, solid–gas and liquefied gas

transitions. phase transition However, the only phase shift used by PCMs is the sound-liquid

transition. There are no changes in the thermal storage fluid gas phase. The transitions

between liquid and gas in heat are greater than the transitions in solid–liquid. Solid phase

transitions are very slow in general and have very low transition heat. In comparison to

traditional storage materials such as

Results and discussions

The main purpose of this project is to conduct a numerical simulation of the cold stores to

ensure a single flow and temperature range in the cold shop, to properly cool peregrinated

products, to improve shelf life, to analyse and to stack fluid and temperature methods in

numerous bays (the position and number of the bowls). Its key objective is to A 3D cold

store model is generated by the ICEM (Integrated Computer Engineering and

Manufacturing) CFD (Ver. 14.5). The geometry of axioms X, Y and

Conclusions

PCM usage of cold storage walls will reduce the increase in air temperature inside the cold

storage during energy failure, the experiment found. As the PCM fires, the thermal load in

the cold storage area can be absorbed, which reduces the increase in cold storage

temperature. The experimental findings indicate that PCM can be used to reduce
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temperature increases in electrical power loss, which can occur due to an unintended

power loss or to electric load changes. The modelling has been

Recommendations

This is composed of field heat, heat from respiration, heat from conduction through the

walls and heat generated from electrical components and workers moving in and out. The

maximum heat load for the cold room was determined to be 14,322 BTU/hr and 9,427

BTU/hr for the cool room. To provide a diversity of vegetables over a long season, small-

scale vegetable producers need to use energy efficient cold storage methods to reduce costs

and extend the revenue period while maintaining produce
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