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Abstract

To improve the drying efficiency of a bottle drying device, this paper conducts a CFD numerical study
on the internal flow field of a certain bottle dryer available on the market. First, we used simulation
software to compare the heating and temperature rise effects of the existing bottle dryer with and
without air-guiding columns, as well as with guiding columns of different heights. Then, addressing
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the issue of insufficient heat transfer in the current device, we improved the air intake structure
of the dryer, allowing the internal temperature of the bottle to rise more rapidly, thus speeding
up the drying process and enhancing efficiency while achieving energy savings. The results show
that the improved dryer exhibits significant improvements in both drying speed and energy effi-
ciency, meeting the modern household’s demand for an eco-friendly, energy-efficient bottle drying
solution.
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Figure 1. Photo of the actual bottle dryer device
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Figure 2. Schematic diagram of the bottle dryer device structure
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Figure 3. Temperature curve with and without airflow column
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Figure 4. Temperature curve comparison with different airflow column heights

4. SRS E ISR A 2 E

SEraRut AL S 4

xR T AL 5)EAT 7L, A ST IRIT R BT B By B AL T, A U R A fE
ISR ALIE, TR S KL EAR A DI . S S e R S R A, T IngEh B
ROMHE NG, RIS LE 5 KRG 0 7 S i b . SO o8 1 AR E M, B ORILAE T RIS AR
HERRERE, YR T PR R A DA, B TRl SRS RSt BT
TR TR

et AT s ot T 45

Figure 5. Schematic diagram of before and after the improvement
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Figure 6. Comparison of streamline diagrams before and after the improvement. (a) Before improvement; (b) After improvement
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Figure 7. Comparison of vector graphics before and after the improvement. (a) Before improvement; (b) After improvement
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Figure 8. Front view temperature contour map before and after the improvement. (a) Before improvement; (b) After improve-
ment
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Figure 9. Side view temperature contour map before and after the improvement. (a) Before improvement; (b) After improve-
ment
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Figure 10. Comparison of temperature curves before and after structural improvement

B 10. SEH9BGERTE X IR B Hh 2

4. &g

ASCEET I YR T E, EYYRRMR B RN 5, I M CFD BAE X Qi i At T f ik
AT X T TR ENR RN S, HEMBITHE R K RN R . ik, AR
3 B B A MR AL A B AR B S A s o B AT, 5 LT i

1) 2R TR, DI RORARE T AR R R T

2) AL EE T KU R EE T AN sl HAt 254, BT RCR RT3

3) T M RIFLR BEAT S5 A St JE R T T I RAE DI N AR BN RCR  Iekb 1A BIHETIR AR 1A
X T RO IETHEUR

JREASCH R QG 1T ik, BT B DA S A A R R e I, R ST
HORIETFEM, LA R WAL 727 A BE B AR R 23 e S URE Xt IR B4 S iy 55— 2 1) iU 49 J 8t — 2D it
FER

SEEk
[1]  #E 2022 FRERZEE A5 HT]. ZKH 48, 2022(10): 34-35.
[2] 3. o IR BB AT VAR ST R 2018 AE[C// 35 ) R AN AR (2018 458 11 #H). 2018: 282-311.

DOI: 10.12677/m0s.2026.159131 36 e RSE TR


https://doi.org/10.12677/mos.2026.159131

KERE &

[31 Guo, X., Hao, Q., Qiao, X., Li, M., Qiu, Z., Zheng, Z., et al. (2023) An Evaluation of Different Pretreatment Methods of
Hot-Air Drying of Garlic: Drying Characteristics, Energy Consumption and Quality Properties. LWT, 180, Article ID:
114685. https://doi.org/10.1016/j.1wt.2023.114685

[4] GRIRM, DEdE, HRFE, & RFHRBTHLEERUSZER[T]. Zi488H1, 2023, 50(1): 53-55.
(5] Fgraes. Mfd s ks TR S S E L e 4 [D]: [l 2408 3], P4 P LRHEIR A, 2020.

skaidn, PPAENN, SPr, 4%. ST FLUENT B9 Tl B s A AL 07 B[], &SR, 2024(1):
112-114.

[7]1 Vo, BRI S AL MDA 8t [T]. L ER, 2024(1): 93-95.
(8] ALIMFE. —FE S ST RS [P]. H EEF], CN202211658210.0. 2023-04-11.
[9] HHEZ=. — M ARMETREP]. FE%EF, CN201911112618. 2020-01-21.

—
N
[

DOI: 10.12677/m0s.2026.159131 37 e RSE TR


https://doi.org/10.12677/mos.2026.159131
https://doi.org/10.1016/j.lwt.2023.114685

	奶瓶烘干装置内部流场CFD模拟研究
	摘  要
	关键词
	CFD Simulation Study of the Internal Flow Field in a Bottle Drying Device
	Abstract
	Keywords
	1. 引言
	2. 奶瓶烘干装置结构及工作原理
	2.1. 理论模型建立与验证
	2.2. 数学模型
	2.3. 物理模型及边界条件设置

	3. 仿真结果分析
	结构改进优化分析

	4. 结论
	参考文献

