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Annotatsiya

Ushbu magolada kimyoviy jarayonlar va issiglik almashinuvining sanoat
texnologiyalaridagi o‘rni, jarayon kinetikasi, issiqlik o‘tkazuvchanligi va haroratning
reaksiya tezligiga ta’siri ilmiy asosda yoritiladi. Issiqlik almashinuvi mexanizmlari

kimyoviy reaktorlar samaradorligini belgilaydi.

Kalit so‘zlar; Kimyoviy jarayonlar, issiglik almashinuvi, Kinetika, konduktsiya,

konveksiya, radiatsiya.
Abstract

This article provides a scientific analysis of chemical processes and heat transfer in
industrial systems. It highlights reaction kinetics, heat conduction, convection, radiation,
and the impact of temperature on reaction rates. Heat transfer mechanisms determine

reactor efficiency and overall process performance.

Keywords; Chemical processes, heat transfer, kinetics, conduction, convection,

radiation.

AHHOTAIUSA

B craThe npoBoauTCA HayYHBIN aHAINW3 XMMUYECKUX MPOIECCOB M TEMIOOOMEHA B
MPOMBIIIIJICHHBIX CUCTeMax. PaccMaTpuBarOTCs KUHETHKA PEAKIIMH, TETIONPOBOAHOCTb,
KOHBEKIIMS, U3JTy4YEHUE U BIMSHUE TEeMIEpaTypbl Ha CKOPOCTh peaKiuu. MexaHU3Mbl

TerI000MeHa onpeaessitoT 3PPEKTUBHOCTD PEaKTOPOB.

93


mailto:qodirovaxurriyat4@gmail.com

KawuveBbie ciaoBa; XuUMHUYECKHE  MPOLECCHl, TEIIOOOMEH, KHUHETHKA,

TCIUIONPOBOAHOCTb, KOHBCKIUA, NU3JTYUCHHUC.

1. Introduction

Chemical processes and heat transfer are the fundamental pillars of industrial
chemical engineering. Reaction rates, material transformation, and product quality
depend on temperature, heat flow, and reactor design. Understanding heat transfer—

conduction, convection, and radiation—is essential for optimizing chemical operations.

2. Materials and Methods

Experiments were conducted using laboratory-scale reactors equipped with
thermocouples. Temperature-reaction relationships were measured using digital sensors.
Heat transfer behavior was evaluated in three scenarios: solid conduction, fluid

convection, and thermal radiation.

Table 1. Heat Transfer Mechanisms

Process Description Industrial Use
Conduction Heat transfer through | Furnaces, Metal rods
solids
Convection Heat transfer through | Heat exchangers,
fluids Boilers
Radiation Heat transfer  via| High-temp furnaces
electromagnetic waves

3. Results and Discussion
Temperature was found to be the dominant factor affecting chemical reaction rates.
As temperature increased, reaction rates rose exponentially due to activation energy

reduction, consistent with Arrhenius kinetic theory.
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Diagram 1. Heat Transfer Curve
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Diagram 2. Reaction Rate vs Temperature
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4. Conclusion
Chemical processes are deeply influenced by heat transfer behavior. Proper control
of conduction, convection, and radiation allows for increased reaction efficiency,

improved safety, and energy optimization in industrial reactors. Understanding heat

dynamics is essential for modern chemical engineering applications.
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