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Abstract— Microchannel in micro-technology is a channel 

with a hydraulic diameter below 1 mm. Micro-channels are 

used in fluid control and heat transfer. The present study 

aims to review the 3D flow of air on the performance of 

micro-channel heat sinks in which the ribs were inserted for 

better heat sink. The effect of the flow rate (Reynolds 

number) and inlet temperature of air on the Nusselt number, 

heat transfer coefficient, pressure drop and required 

pumping power were investigated. 
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I. INTRODUCTION 

Microchannel in micro-technology is a channel with 

a hydraulic diameter below 1 mm. Micro-channels are used 

in fluid control and heat transfer. The concept of the 

microchannel was proposed for the first time by researchers 
Tuckerman and Pease of Stanford Electronics 

Laboratories. They suggested an effective method for 

designing micro-channels in the laminar and fully developed 

flow. At present, the micro-channel heat exchanger has been 

applied in automotive air conditioning system. In household 

air conditioner field, technology of micro-channel heat 

exchanger applied in single-cold air-conditioner condenser 

has gradually matured, however, this technology face big 

challenges, such as complex gas liquid two-phase uniform 

streaming. 

A heat sink is designed to maximize its surface area 

in contact with the cooling medium surrounding it, such as 
the air. Air velocity, choice of material, protrusion design 

and surface treatment are factors that affect the performance 

of a heat sink. Heat sink attachment methods and thermal 

interface materials also affect the die temperature of the 

integrated circuit. Thermal adhesive or thermal grease 

improve the heat sink's performance by filling air gaps 

between the heat sink and the heat spreader on the device. 

II. HOW HEAT SINKS WORK 

Heat can be transferred in three different ways: convection, 

radiation and conduction. Heat sinks are usually made of 

metal, which serves as the thermal conductor that carries 

heat away from the CPU. However, there are pros and cons 

to using every type of metal. First, each metal has a different 

level of thermal conductivity. The higher the thermal 

conductivity of the metal, the more efficient it is at 

transferring heat 

One of the best and most common materials used to 

make heat sinks is copper. When the airflow through the 

heat sink decreases, this results in an increase in the average 
air temperature. This in turn increases the heat sink base 

temperature. And additionally, the thermal resistance of the 

heat sink will also increase. The net result is a higher heat 

sink base temperature. The inlet air temperature relates 

strongly with the heat sink base temperature. For example, if 

there is recirculation of air in a product, the inlet air 

temperature is not the ambient air temperature. The inlet air 

temperature of the heat sink is therefore higher, which also 

results in a higher heat sink base temperature. If there is no 

air flow around the heat sink, energy cannot be transferred. 

III. LITERATURE REVIEW 

Shen et al (2018) presented the optimal position of internal 

vertical bifurcation integrated with a microchannel heat sink 

(MHS) investigated numerically .The corresponding 

rectangular smooth microchannel is compared with those 

with internal vertical bifurcation. The optimal position along 

the stream wise direction for interval distances is studied in 

detail. Wang et al (2018) presented a new double-

layered microchannel heat sink design .The new design 
adopts porous fins instead of solid fins. Hajmohammadi et al 

(2018) presented an optimal geometric structure of a micro-

scale channel heat sink, by assuming slip boundary 

condition, instead of no-slip boundary condition which 

breaks down in the rigid walls of a low-dimensional 

microchannel or a channel. Zhao et al (2017) presented an 

improved design of wavy microchannel heat sink with 

changing wavelength or/and amplitude along the flow 

direction is proposed. The thermal resistance R and the 

maximum bottom wall temperature difference ΔTb,max for 

the new design are compared with those for the straight and 

the original wavy design under a constant pumping 
power. Ghani et al (2017) presented the influence of channel 

zone related geometrical parameters such as corrugated 

channel and flow disruption (FD) on the hydrothermal 

performance (HP) of microchannel heat sink (MCHS). 

Rapid increase in the power density accompanied by 

extreme miniaturization of electronic packages that 

demanded efficient cooling in MCHS is still to be explored. 

Ghani et al (2017) presented a three-dimensional numerical 

simulation conducted to study the characteristics of fluid 

flow and heat transfer in new design of microchannel heat 

sink with sinusoidal cavities and rectangular ribs (MC-
SCRR) for Reynolds number ranging from 100 to 

800.Muhammad et al (2017) presented the use of passive 

cooling methods in microchannel heat sink. He also present 

the effects of some important parameters such as the type of 

channel types, surface roughness, fluid additives, 

and Reynolds number on the rate of heat transfer in 

microchannel heat sink. Finally, the conclusions and 

important summaries were presented according to the data 

collected. Yang et al (2017) presented The heat transfer 

performances of the microchannel heat sinks with five 

different pin-fin configurations investigated numerically and 
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experimentally. Triangle, square, pentagon, hexagon and 

circle geometries were chosen as the cross sections of the 

pin fins. All the microchannel heat sinks were designed as 
the same overall dimensions. Anbumeenakshi et al (2017) 

presented the combined effect of nano-fluid and non-

uniform heating on the cooling performance of a 

microchannel heat sink. The microchannel heat sink 

considered in this study has evenly spaced 30 rectangular 

channels with a hydraulic diameter of 0.727 mm.  

IV. PRESENT WORK 

In this numerical research work, a three dimensional 
numerical model of the Multi-Channel Heat Sink is 

performed. The various factor such as wall temperature, 

pressure drop (Δp) ,Heat transfer coefficient(h), Nusselt 

number(Nu), Friction factor (f),and Pumping power (Wpp) 

etc are determined at different Reynolds number i.e at 

different velocities to see the effect of Reynolds number on 

these different parameters. 

In addition, the ribs are introduced between the 

multi-channels in the heat sink to further improvise the heat 

sink. By inserting ribs the surface area for heat transfer 

increases hence better heat sinking is obtained. The base of 
the heat sink i.e solid is made of copper. The air as a fluid is 

passed between the channels and the different factors 

Nusselt number, heat transfer coefficient, pressure drop and 

required pumping power etc. are determined. 
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