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A Study on the Flow and Heat Transfer Characteristics of

Heat Exchanger with Cone-Type Vortex Generators

ZHAO Zhen, XU Liang, GAO Jianmin, XI Lei, LI Yunlong

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to solve the problem of structural strength of heat exchanger at high Reynolds
number, a new type of cone structure is proposed based on the spherical structure with low flow
resistance and high heat transfer, and it is applied to cross flow heat exchanger. Experimental
and numerical simulation methods are used to study the proposed heat exchanger. The effects of
Reynolds number (Re=4 772~ 38 181), temperature ratio (T,/T.=4~9) and velocity ratio
(V./V.=0.5~4) on the flow and heat transfer characteristics and irreversible loss of the heat
exchanger are explored. The flow and heat transfer mechanisms of the cool air side channel of the
heat exchanger are analyzed by numerical calculation. Finally, the heat transfer correlation is
fitted based on the experimental results. The results show that: in the range of studied
parameters, the average Nu and friction coefficient of the cold side channel of heat exchanger
increase by 1. 67~2. 13 times and 5. 13~12. 16 times, respectively, compared with that of the

smooth tube. The temperature ratio and velocity ratio have little influence on the flow and heat

Llﬁ(?ﬁﬁﬁﬁ- 2021-01-29,  AEHEMIA: BEIRQ990-) . B LA SRR GEGBES B BlEE, EE&WH.: BuA AR
BB W BIUH (2019JM-096) 5 [ 5 A AR B 2 & W B WU H (51876157) .
[—Jéﬁ.llhﬁﬁﬂ’lﬂ: 2021-06-01 W 2% Wy I HHE . http: // kns. enki. net/kems/detail/61. 1069. T. 20210601. 1035. 002. html



132 [ . ]

Ko

R

Eird i 55 4

transfer in the cold side channel. The windward side of the convex surface has a higher heat

transfer coefficient due to the impact of airflow, the concave has a better heat transfer effect at

the tail, and the increase of Reynolds number will increase the area of that high heat transfer

region. The irreversible loss increases with the increase of temperature ratio, but decreases with

the increase of Reynolds number; when the flow velocity ratio is 2, the irreversible loss reaches

the minimum value.

The correlation obtained by fitting is in good agreement with the

experimental results, and the results of this study can provide reference for the structural design

of advanced air heat exchangers in the future.

Keywords: cone-type vortex generator; heat exchanger; heat transfer performance
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Fig. 1 Experimental system diagram of the heat exchanger with cone-type vortex generator
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Fig. 2 Schematic diagram of experimental sections
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Fig. 3 Schematic diagram of the cone disturbance
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Fig. 4 Measuring points in experimental sections
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Table 1 Experimental conditions

TH Tu/C Te/C Vi/(mes ) Vi/(mes")

180 30 2 2
180 30 4 4
THL 1 180 30 8 8
180 30 12 12
180 30 16 16
120 30 4 4
150 30 4 4
TH# 2 180 30 4 4
240 30 4 4
270 30 4 4
180 30 2 4
180 30 4 4
TH 3 180 30 8 4
180 30 12 4
180 30 16 4
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Fig. 6 Validation results
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Fig. 7 The numerical model in this study
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channel under 3 working conditions
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factor of the channel under 3 working conditions
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