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Abstract

This paper involves in the thermal simulations of a specialised adsorption refrigeration, where the
structure of the vapour gate connecting the condenser and adsorption was analysed by investigat-
ing the effects of various gate structures on the working performance of refrigeration. An indus-
trial fluid analysis software, FIoOEFD, was applied to simulations, which contributed to simplifying
analysis process as modified MCAD model can be directly simulated. Results illustrate that the
variation of temperature is not significant within rectangular structure with openings. In com-
parison to the gate with one opening, the condensed substance is more concentrated, but massive
latent heat of phase change might be absorbed by the gate, which may affect the condensation effi-
ciency of water vapor at the condenser. The simplified simulations qualitatively conducted ther-
mal analysis on the gate. In addition, this model can be verified in combination with experiments
in the future and further developed by refining the structural parameters of the equipment, so as
to explore the numerical correlation between the gate and the performance of adsorption refrig-
eration.
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Figure 1. Structure of an adsorption cooling system
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Figure 2. Working principle of the adsorption cooling
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Figure 3. Simplified structure model of the cooling system for thermal analysis
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Figure 4. Temperature profiles of 3 types of tunnel structure
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Figure 5. The amount of vapor condensed on the walls of 3 types of tunnel structure

5. ZMBEANEEQOEKSTE

DOI: 10.12677/jsta.2022.103055

454

(S S PNV


https://doi.org/10.12677/jsta.2022.103055

R 5

W I 12T 22 AR TP A TS B R IR IS AR, B HE Q) B 52 & A B e s A i, iy
KPR BT LR ES TEME, £ B O S HVL S RIE . BRIHAR S P 3 AR
Foak 3, KPR TE G54 (WA T AR D, A R PRI AR gk 2D, D] G 7 38 38 435 4] P R A ) A AR 9 Al
AR

G ARNMMAR(Q2), ATLAEIE, 7R E S A SRR, HRA B KRR &
WD, EE 2 e T A, B A A TR S RICE 2 e FECRE B, Wkl 6 B,
MOTREEERKE, REA R EE K BVF AR T ARE R BE R AR, HaREdhaEs
HRTERIE SR . BT B R E L, T EOA R A AR A AR B D, RS S T AE
A A 11 J53 2 DRI T A AR O sk, 5 BB 43 B BBl I WLABR A e P AR T 4R o 130 40 A O 3 i Bt
i AR A AR ANBBURE, A1tk i i 7 T T 35 440 1) Jm) 0 4 rh R 8 B H 11 AR AR A A 12 45 R b e
R I B 15 25 PR F1 A S8 28 () s

T 5& BN 8 CAE IR BRI B, WP R AN W 7 AR AV A e WU T, il R S &
FHEFE . EREARRKELESG, W UERC, K ESE RS, WP PR AR 1 7KA
AW W . fERBE AR, AKREEA RS ERER . i B, miEg e
AT AR, T IEE R, TR o A RO AN B, DR g R b R AR A A
B, [FR T RIS b ZER BRI KR, BT UK AEVR LR [ 14 RE 2 L AUIK . EARERER)
o RS M, AEREE N D LR Z W B, X2 TR E R A R S BN,
DRI T v d i 3t 1 KGR B BT S A B A O RCR A R o (EX TG A2 AR X B 1 R B i 8 1% 4%
AR BN B TR ) SR, T TR A A BRI, ANE R B S 5 B i T
A LAJNTE SCP (Specific Cooling Power) H il ¥4 5 5 W B s HH W Pt S50 R W e [ 15 ] 7R L4 SR, il
V58 0] DA MR B 7L ¥4 S s A 2804 B R DT B AR, BRI LU T 2 AL EE 451, S — A TR LR f i TE
A REHRAIL R B v B, AN T v % () BRI

10.00
wEre)
£ Chill Water: %7528

()

§ EWEETTE .
gREa8:E g

s §sss3szEsE
g 82az=B23

Figure 6. Temperature profiles of heat transfer working fluid in the con-
densers of 3 types of tunnel structure
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