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turn water temperature is 1 °C higher than the supply
water temperature) as the research object, Fluent soft—
ware is used to simulate the influence of coil center
distance ( 80,150,220 and 300 mm respectively) , sup—
ply water temperature ( 12,14,16,18 and 20 C re—
spectively) and surface layer material ( ceramic tile
and wooden floor respectively)
temperature ( average temperature and minimum tem-—
perature) under the condition that the filling layer ma—
terial is cement mortar. When the supply water temper—
ature is 14 °C ,and the surface layer material is ceramic
tile, the average temperature and minimum temperature
of the floor surface increase with the increase of the coil

on the floor surface

center distance. Considering the cooling capacity of the
floor radiant cooling system and the risk of surface con—
densation , the coil center distance should be selected to
be 220 mm. When the surface layer material is ceramic
tile , and the coil center distance is 220 mm, the average
temperature and minimum temperature of the floor sur—
face increase with the increase of the supply water tem—
perature. The risk of floor surface condensation of the
floor radiant cooling system is relatively low when the
water supply temperature is 16 °C. When the supply
water temperature is 16 “C ,and the coil center distance
is 220 mm, the temperature field in the wooden floor
surface changes significantly compared with that the
surface material is ceramic tile, and the average tem—
perature and minimum temperature of the floor surface
increase by 1.7 °C and 2.4 °C ,respectively. When the
coil center distance and the supply water temperature
are selected, the cooling capacity of the floor radiant
cooling system and the risk of floor surface condensa—
tion should be taken into account. With the increase of
the thermal resistance of the surface layer material , the
average temperature and minimum temperature of the
floor surface increase, and the cooling capacity of the
floor radiant cooling system decreases.

Key words: floor radiant cooling; floor surface
temperature; surface layer material; coil center dis—
tance; supply water temperature

Field Synergy Analysis
of Electronic Components Cooling
JI Yaping, YUN Heming, GUO Xunhu

Abstract:  The electronic component cooling de—
vice is taken as the research object. It is composed of
internal static pressure box, cooling space and external
static pressure box. The outside of the internal static
pressure box is covered with cooling space,and the out—
side of the cooling space is covered with the external
static pressure box. The internal static pressure box is
a prismatic space with a regular hexagonal cross sec—
tion,and the side length of the regular hexagon is 0. 08
m. The external static pressure box is a cylindrical

space with a circular cross section, wherein the circular
cross section is composed of two circles having a radius
of 0. 105 m and a radius of 0. 15 m. There is a cooling
space between the internal and external static pressure
boxes. The internal static pressure box and the external
static pressure box are closed at one end,and the other
end can respectively be connected to the blower or the
induced draft fan,two fans are placed sideways. When
the external static pressure box is connected to the blo—
wer and the internal static pressure box is connected to
the induced draft fan, the air flows from the external
static pressure box through the cooling space air inlet
and then through the cooling space air outlet to the in—
ternal static pressure box ( external inlet and internal
outlet) ; when the internal static pressure box is con—
nected to the blower and the external static pressure
box is connected to the induced draft fan, the air direc—
tion is opposite to the external inlet and internal outlet
( internal outlet and external inlet) . On the section
perpendicular to the central axis of the device,the cool—
ing space is divided into six identical sector areas by
the partition, where the partition is arranged along the
diameter of each vertex of the regular hexagon. Each
area has 4 electronic components arranged on the out—
side of each side of the regular hexagon. The four elec—
tronic components are equally spaced, the clear dis—
tance between the electronic components is d, ,and the
horizontal spacing between the electronic components
on both ends and the ends of each side of the regular
hexagon is d,. Based on CFD software COMSOL Mul-
tiphysics, a two-dimensional simplified model of the
cooling space is established and meshed to solve its
temperature and velocity fields. The effect of changing
the direction of the inlet and outlet of air ( external in—
let and internal outlet, internal outlet and external in-
let) and the spacing of electronic components on the
cooling effect of electronic components under different
air volume flows is studied. Combined with the field
synergy principle, the degree of synergy between tem—
perature field and velocity field under various working
conditions is analyzed, thus obtaining an optimized so—
lution for cooling of electronic components. The calcu—
lation results show that: the cooling effect of electronic
components with the air external inlet and internal out—
let is better than that of the internal inlet and external
outlet; when the distribution distance of electronic com—
ponents is d, /d, =1.5,the temperature of the electron—
ic components is the lowest, the synergistic effect be—
tween the velocity field and the temperature field is the
best, and the cooling effect is also optimal.

Key words: COMSOL Multiphysics software; e—
lectronic component cooling; numerical simulation; field
synergy analysis
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