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Abstract : In this study, an engine room thermal flow analysis of the UTV(Utility Terrain Vehicle), which mainly operated
on unpaved roads, was performed. The purpose of this study was to investigate the heat load transmitted to the driver through
the passenger seat as a result of the heat generated from the engine. Analysis conditions included the air inhaled into the
engine room set in three cases, 50 °C, 70 °C, and 90 °C, as harsh environments during a hot summer were considered.
Moreover, the inflow speed of the inhaled air was determined in three cases, 50 km/h, 60 km/h, and 70 km/h, depending on
the performance of the vehicle. Under these conditions, the heated air at the upper part of the engine compartment did not
cool well because the air inlet area was located below the center of the engine room.
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Fig. 1 Target vehicle geometry and engine room
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(a) External part mesh

(b) Internal part mesh

Fig. 3 Grid construction for engine room analysis
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Fluid Air ideal gas S8 90 CE A F HLevks vHrlS o Fig. 2
No. of mesh 90,171,695
Domain Stator Table 2 Mesh-Independency and computational time
Boundary Temperature =50 °C, 70 °C, 90 °C Size factor Total . Seat surface
condition Pressure = 1 atm in mesh element Com}: illlnt":lonal Iteration  average
Air speed 50 km/h, 60 km/h, 70 km/h size tab size temperature
Turbulence model SST(Shear Stress Transport) 65 107,428,711 32 [hr] 600 95.23 [°C]
Engine surface temperature 100 °C 80 90,171,695 29 [hr] 600 95.13 [°C]
Zero exhaust 251°C 100 73,650,196 21 [hr] 600 95.16 [°C]
First exhaust 174 °C 110 66,205,610 17 [hr] 600 95.17 [°C]
Second exhaust 150 °C 120 60,972,975 17 [hr] 600 9526[°C]
Third exhaust 119°C 160 44,401,414 12 [hr] 600 95.00 [°C]
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(a) Section A-A (Air vel = 50 km/h, Tem = 90 °C)
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Fig. 4 Variation in engine room velocity vectors distribution in section A-A and B-B
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(¢) Section A-A (Air vel = 50 km/h, Tem =90 °C)
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(f) Section B-B (Air velocity=50 km/h, Tem = 90 °C)

Fig. 5 Variation in engine room temperature distribution in section A-A and B-B due to changes in intake air temperature
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Fig. 6 Variation in engine room temperature distribution in section A-A and B-B due to changes in intake air temperature
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(d) Section B-B (Air velocity=60 km/h, Tem = 50 °C)

(e) Section B-B (Air velocity=60 km/h, Tem = 70 °C)

(f) Section B-B (Air velocity=60 km/h, Tem = 90 °C)
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Fig. 7 Variation in engine room temperature distribution in section A-A and B-B due to changes in intake air temperature

e

Fig. 8 Engine room surface temperature distribution under
conditions of inlet air temperature 50 °C and its
velocity 70 km/h. The square box drawn with a Fig. 9 Velocity stream line in engine room under conditions
dotted line is the driver’s seat of inlet air temperature 90 °C and its velocity 70 km/h
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