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Design of Intelligent Ventilation and Energy-Saving Control
Terminal for Outdoor Cabinet
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Abstract; Aiming at the problems of high energy consumption, scattered distribution and difficult management in the
current use of outdoor cabinets, a STM32-based intelligent ventilation and energy-saving control system for outdoor
cabinets was proposed. The hardware structure of the outdoor cabinet intelligent ventilation energy-saving control
terminal based on STM32 was designed, and the CPU main control unit and each part of the auxiliary circuit was
introduced. The RS485 interface circuit was adopted to collect the temperature and humidity inside and outside the
cabinet and the operation data of the equipment in the cabinet. The DI circuit was designed for the detection of fault
conditions such as smoke and water leakage. Ethernet circuit was designed to upload collected data. The DO circuit was
designed to control the ventilation system. Based on the idea of finite state machine, the temperature difference,
humidity outside the cabinet and the running status of the cabinet were taken into account, and the intelligent ventilation
control system software was designed. The experimental results show that the system can not only effectively reduce the
running time of the air conditioner, but also can timely respond and alarm in case of malfunction. This terminal can
effectively reduce the energy consumption and management difficulty of outdoor cabinets.
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Figure 1 ~ Simplified model of outdoor cabinet

UnE 2 B, i e RS 2R IR A AR 3 IR
2R BINUE N, RIE =S S HUE A A 2 kAT B2
e, Z )5, WUER TGRS o ARIE 2 < st a5
2SR — B, T LIS B RAT PR
REZTES  EARE  HEETER

od

w’E/C
427

-37.0
-314
257

l 20.0

Y

e—

T—»X R R

R R

B2 RJERAAEARAAE A 3 E R F) EALE
Figure 2 Front view of air flow inside cabinet with

ventilation cooling technology
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Figure 3 Overall architecture of
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intelligent terminal system
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Figure 4  Overall architecture of

hardware system
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Figure 5 Overall software process flow chart
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Figure 6 Low temperature treatment

process flow chart
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Figure 7 Fresh air treatment process flow chart
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Figure 8 High temperature process flow chart

4 WREER

FESE PR, 2R N A AR UL ST B A i i3
I AR W€ AT LL 5| A AR A R R
80% ; HHUAESM 25 IR Kl i 80% I, A FHid 45 5]
MU, B FOR T 28 R EA T IR . AEAR A28 R
A BRI ELAE PR A8 KRS IS 20, 57 KU
JRBIHUE AN Z BOE(E D 5 C R B (H
5 C IR B B IR BEE B 10 °C, Ry i IR R B2 (H
J932 C, iR M BRI BE(E N 27 Co ARIEIRE
THOLT MG RN 1R

RSN 90% B, WU RLH BT, S 28
A SRR S A KT AR N . Y AESME R R
70% AEAMNEEE S 20 °C, HH IR EE S 28°C ), I
FETF SR B U 258, Ja FB XUR S8, XU AR T AT
25V S VA, W /N 23 R A A AT I TR X AT AR B A
60% ,AESMEE Ky 24 °C AENIREE A 27 “C I, BUEFAL
HEP AN ZE /0y, ek )5 | AMESM2s SRR H 1,
S PR TR, AR SN R 50% , AR AR EE K
31 °C AENTEE A 25 C i, SErt AR AME B &, N E
FIA R HZS TR . ARSI 40% |, AR b
WL 35 °C HENTRLEE S 33 C B, BB ATLAR P i B 2ot
o, TR, e 2 A TR I . ARSI N
30% ,AESMEEEA 0 C L AENIRE Ry 3 Cif, LR
PR R, T AR, SRR RUB A B 25 00
FI R AT A P I T TR

A1 KRBTS0 2R

Table 1  Software response state at different temperatures
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Table 2 Software response state under different faults
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