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Abstract

The uniformity of the air flow field in the air-conditioning laboratory of the machine room directly
affects the accuracy of the experiment data, and the air supply duct outlet directly affects the un-
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iformity of the air flow field in the laboratory. Five structures (the square air supply duct, the air
duct supply 10°, 12° and 14° inclined baffle respectively and the air supply duct with equal air vo-
lume continuous inclined plate) are proposed for the air supply ducts, the geometric models are
established for numerical simulation analysis, and the air supply structure with greater im-
provement on the uniformity of the flow field is selected for experimental verification. The results
show that the variable cross-sectional area air duct can improve the uniformity of the air flow field,
especially on the velocity field. The air supply duct with 14° inclined baffle is recommended be-
cause of the best uniformity of the temperature and velocity fields, which is realization in engi-
neering application.

Keywords

Air-Conditioned Laboratory of Machine Room, Temperature Field, Velocity Field,
Numerical Simulation

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

N TR IR N 5T, [ N AR X AT 7RSI TT . HRE[L]SE T TR EL, LA
(5 R 7 A S VA T v o Sadrizadeh S &5 [2]06 TR = A 3 ELE L AT EAT W I, 45 RERWIIE K
BRI L W] DU IE KR 2 =, R fRR S R e, PR E N
SETE. Ye W B [33R 1 7 IEH 51 A AT BRI, A A BRAARR ISR i 45 R AT RIE . Li Tianyu
SE[4] [ AR E B s sl AR, BB R E R T R =4S, W T SE
B, JF BRI R A A IR TTAR PP AT IR E, RZTE R T AR BE JFAE A . B E[BIN S
S0 S N R ST R, AR, A s A TT 20T U AR AL 2 0] SR A IR 5
PEF= AR, 7.9 mis i AT FIIERGE ;AT AR A 4 2338 KU7 2ORSCE IR R i . BES[71 41
TPIRANEI B 5038 R, 8 41 28 SEER R I (007, e il 1 RIS SE 5 5 R IR 3R, i)
IR T PR BT TR IE S BRI 25 R 2 A o Y 45 A (8] T CRD BRALL i 200 che A AT AU 36 RS54
T o3 AGEAT W T, BAGE RIGAUE 1 CSC32  URE A R) T4 P e 20 A1 A HE U ST O AR (9138 i
CFD #5515 7 6 Fiuk MEHIFEAR [FIE AR 28— P M AT RFE, 15 607RHEHE KX
AR, HAZE8H N IERGE AR 2~6 mis (170 B T Se s 8 S0 s . RERF[L01FEH TR N
WO TR 75, B CED BABEAT X b 25 M HEAT S0AIE F B S SR U 45 RABEAT XS b, R IS0t e = N
TALIRI R4 -

PA_ERIFFEN TGS 25 i Se i &= SR A F b, b T LA M AR A 2B 78 2 2 e b T
SR EREEH L BRAUVE SRR R B ST 0 AT IO T A B A M L A At s S RO T e e
B 78075 R B S50 3 SE PR i ST 038 XGE BETHA R o ASCHE B RGBT T S5 A4 Rl bR T
10°URHSAE REEH) . 12°BURHE ARG REEH L 14 BURHEARE S ) UL K S8 R SRR AROE S5, 38
it CFD 40l LA SEU6 B0 IEAS HdE & T TR SEPR X b KUEIE S5 -

2. SRS EERNXELSM
S M S8 25 19 N #5 RSF 92 10,200 mm () * 7000 mm (58) * 5400 mm (), 2% XUk R ~F A 6800 mm

DOI: 10.12677/mos.2021.103070 694 e RSE TR


https://doi.org/10.12677/mos.2021.103070
http://creativecommons.org/licenses/by/4.0/

Fek A%

(K) * 1200 mm (%) * 2200 mm (/) * 2. FERXBCE 2 AN, S8 LA B, S50 38 R F P
ERGEE R ME R, W LR, R KR 2. SRR 1, SIS SN EOE S RE, 7
i e RIEZRE R ENE N, a2 XUE 2 8] 37546

Figure 1. Structural diagram of side air outlet form
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Figure 2. Structural diagram of 5 different air supply ducts
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Figure 3. Z = 0.65 m plane velocity vector diagram
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Figure 4. Structure A air duct isotherm and isovelocity diagram for each plane when T = 35°C
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Figure 5. Structure B air duct isotherm and isovelocity diagram for each plane when T = 35°C
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Figure 7. Structure D air duct isotherm and isovelocity diagram for each plane when T = 35°C
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