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Discussion on ultra-low power embedded fanless IPC

Wenbin Shi, Baisong Deng, Yong Liu, Zhenxiao Huang
Shenzhen Minghua Huizhi Technology Co., LTD., Shenzhen, Guangdong

[ Abstract JWith the continuous development of the society, the continuous improvement of China's economy,
people's living standards have been improved, to the daily life of the industrial equipment has a higher requirements.
From the use of fans in our society, from the invention to today's development has been highly improved. For fan
technology and function people have a more strict standard, ultra-low power embedded fan machine into daily use
in people's life, its greatly conform to the modern society energy saving attitude, the machine in the process of the
development of the traditional machine cannot reach the field, using ultra-low energy embedded fan machine as an
important technology of product development, to our country society has a great improvement, convenient the use
of people. The use of embedded fanless industrial control machine technology by relevant departments provides
power for the development of other industries in China. This paper mainly discusses the technology of
ultra-low-power consumption embedded fanless machine, reflecting the use of ultra-low-energy consumption
embedded fanless industrial control machine in the society.

[ Keywords] ultra-low power consumption, embedded, fanless industrial control machine

BT 75« AR SC 3 BT FE IR DFERR AT XU T H2hL
XL IR, A RTINS XU LT
PEBREEAN TAEVE SR, 41 XHE S0 R ARG FT
(RTIFERR AT XU TAEHLHIRT EL, BEAT AR B
WHFEia ] o 3 o U AL % DL S At 2
JEILAE AR R NLFE L, SRS NG RUB TR B A s
o X2 NG R RPGE RIS O, HRAERE IR
N TE R AL B A b BE AT

32 I0E, BN TE AR AR LA A EHL AN ] 5
WHEFE, A TREL T A IR, T RS %L
BT T, PHEH I SRR KGO, LEIRARTE
P A MU A2 EE5R, A b 255 3

1 TRBIENF@EITiE

1.1 BB TIEAGE S &R B h

T TENAEA—REE I SHA, BT
Az PR A i HR AN AT D I — T TAE o A5 e KU 4%

PRI B30 (1977-) 5, BUK, WA M, K&, SELRM, BIRI7m: RPN S 4.


https://ijme.oajrc.org/�

SICHE, KRR, XI55, SN

R IDAE A T KU TAZHLIR

BURIR Rt Firy, ;= A 1 B O (5, HFERETE /D,
X PR AU BT B, T TEORE BT Y% 1) AL
A TR = S I A I RE SR, A
Rl IR A 0T o T8 XU T AL AT LA & (1) 3. FH 7R
oI B A FH 23 (A 8w 2 A B o, ARG 2R3 R T
T . BTEML. T BRI RS
2R N T3« B IRFEREIR AN 2 XU L HLE -
RS Sl N N7 e o AR DA K[l = SE Rt O]
R, AT IH R s S, B A R,
AR R R ICHE R T8 XU AL
H RE R A 22 B HEA T B — T i 18

TR THEVLR A e If5 & EIA fndEr & )E
TOHLAE, RORIES 1 PihiTIae 71, b 13
T 5| R 1) ) s SRR R 22, P RIS T LAR
(AT RL, ORR = o HURE R Jeadt i e KU 1T
SENLFEHOR, D HIE A, B> T RG4S 2K
A T8 AU LA A IRe Wi Thee, HEA et
HL i, 7 TAERE FE A BERE CRIE R R ik, X
Rk oo Rk T VAL 51 A SR TE XU A HLAE
TR E PR &L T TR RS, X TAERA AT
3 THI 1) 1) A e 25— N TR R B R ke, ik b TAE N 5%
AR, AIEF 2 R4 0EERLEE, WisESBA T
MU EH B FrAUm A0 XU T2,
JUF BB AR, INsR TAE N A T AR
X LU RiGHEE, IR, NI XE T
RO FRWE, 2R, T T AZ Iy
AT 1] B B R A

1.2 TR G T TAE R

oA THEHLAER TAE B R i, £ 5KiEid
ANFEEAHE — H S, il Ly EEET e
S BLASA5 T (R R P30 R AR 1 R i i
ITHCE, BT BRI T I E BT, R AE R
BEEESILY b, BT IRUEET, ERRAIE R
AT A S R AT 2, s R A e RhEA T
TR o T PRt FEURANASE FH XU S DR 7A 40 g R 10t
UNSR TAEHLH BN S Bt XK LT Brf B
R CPU #FL% T —FIFR B AR A A,
YRR TT UG A 2 AAERT, B Siig At
HRASIIEE, DUBGRIIAE O B, SBIRFEREIRA
FTE KBS TAHUAE BT e AR TR B i A o 25 T
%, WSERL T g LN FIFER, tnsseiz e
5, G 17— U B A IR R I A T

-49-

U LAz L

MBI, U

W T VTR O ey

B 1 TREIENAEE S

2 TRBEERAR T =

A2 % Aolk 22 T ARERE K R AR RE IR A STE X
FARIAEHT, FEPUABHRAERE IR A TC XU TR
AL TINTCE AT, XA LS AT DLk
TR, XL AL R AR R IHESI R, T
IRV RN TR AN BT 2 B A T HLAT ML
RIEHVIERAESS, Wl 2k AR T B fL St
TR, AR RFERE R A SUTE KU st Ll A 5
R SRR, X BEAT IR — ek, 8B S KM
PEREVESAAE I R REAR 7K, ASCE A 4 IRFERE
RN ZTE U TIELAIESS Rz TIEbI it
(I DTHRA A E

2.1 ot HRF) AR LA

b 25 A ARAE RE A 20TE KU L AR A
AL RENS B (L AT BESZ Bph v s SRS AEANE Fr 1%
FHHETHE, LG TS ABIX LR R, I
FRGGHERG AT RO« BN SUTE WU TR K 32
— AR I AR AR, DA S AR AT 1
BERBTE, THBR TSk IRET. BSRSERLE, TR
FERERIRTT T TN RIE R, Wb 1 LIS
ZARFAFIE A EH L KSR, SERALAS T
Fe RGN AISE, K AR RIS A R R
KRR [FI, T R, RERBHRpTii

’



SICHE, KRR, XI5, SN

DD AEA ST KU TAEHLIR

B AU/ NI AR AR AR, Jdit AR N0 T3 L
YRR, BRI PC filiEr DR T KRR
FrE N RGBS, B PATHEALE B RO, 78X
F4) TR R R BAARE A 2 RN i 5o A WL 52

2.2 FH Tk BE A A R R

Z Fr DL AR FE R AN T XU LA LR AL 22 (1)
AT FEA 2 iy, B AN A By T2 ) i) A
A oA ™= i A B B AR R T BRANIRTE RS L%
PO I8 T WL . B AT, AR A E T4
AT, AP iR AN TG KU T B2 &
MR R B ) TG R, dhah, XEE R
Grafimid THsHLE S Ak I A B, 2 SR
SERUG, A BEAIRABA TR AE AR T 24 PC 1) 5
KA BT IER SR, JFH, BARTIUE TEHL
RER8 AT 25 PR FE T I AT, oI eI B S Bl A
FE 70 TR, FRIFT 70 $RICEE, AT
TAEHUERRE = R R T DR B ) T8 1, (RIS ORASE T S A
GyERAEE o O B PR R A A, IR AT ol 1 A
PR, IR NZET 40 #EIRFER] 80 /&
L A AE A, I E B A, AT
KU T HAE R S IR S i K AR A7

E 2 TREITEN TR

2.3 AR g RAA R T 6 2 A

TE B TAEHLI RS At 2 e Tk I H 52
Tt AR T IRURST s KRS R T ISR R T SR F AT S
it F 4, A XU EAR SE B LML A Taah LR A
HpsE R R R, KUk, EHIHMREERE IR A ZUTE R
A LA R SR RE R, R XU e R bR, i Re
AN FE N R . BeAh, NIRRT
PC MBI R VLA 7E 23 [RGB A BR o b o7 T4,
IEEIZAT, AR BT NIk T % R,
P/NT BTN, ARSI S LA BE IR g, AT LA
BTSSR, RS ANE RN #R AT AR o

-50-

E 3 ZREIIENERRT

2.4 {KFh#E. BRI FRIYHRERLT.

AR HFE A N TE XU T HLE AR AR ]
DU ) BRAERE IR 3 5 A0 Tk B LA, B AIRHE
REXT TR B AR SIS RS BOR M A, Jekb T 3RS
T, R FMRTIHREN TAE 7 sl 0] 7 b R #E .
TRAEREIR N 30T0 KU CHEHLEC %% 1 5 50 K I RE 1)
AEFREE, TEACERAR SCI H B R FH S R FE RE A1 e K
A Mok, EBRFERE RN TE KR T MR 5
NIRRT, WHRBSHRZ B B ESER, ik
TARMLAE A I R Hh B KRR B2 () R e R AL, 3
PN [ AR N A 0, T LA 22 Rt AT T
e 11 H., EBRFERE RN TG KU THHLE T TR T
HUEGRY RS0, iR 2 UEE R, &5 A
EERIEBLAR S HAD A Z T D)W s, DA
TR R G, MAh, ToREE TARLLE A e 4
NSNS S o | I 2/ S0 i W i = S 3
VERELEY, Ra, BRI TR TR
R S A R, BEA AR, 75
PSR 1 BT A T R A ThRERY, 22K R4 Th e e
fRFERE RN STE KU ML R 7= A2 T R K
WIPERT, 238 IR, R RIBURE T
He Sz R HE

3 BEFEMRARNLTNELIEET=

FRRFERE RN TE XS LIRS A 2 1Rk
JEd R B SN EE, S RAI KT
AR O, I ZIHE TR T E U AR R R
AT THEML AR FERE AN STC U TAEHLAE
DUEER, Rt KBV, Rl BHilre,



SICHE, KRR, XI55, SN

BRI FERR A B RV T3 L

Z LN ARWAEAE 0 R, FE77 Sk i
TR 2= A KRN/ IN 1), (E A R FE RE RN
SR T O A BN 2 R B AR, A
AT A I R, 10 H AR — e R Bk
W B IIEE RS 5, ARtk SRR
CBCN R B R T EE 1= S kB p K, B IRHE
REHR A TG AU A HLAE 15 RETT AR 1 & 48 4%
HURIBEIRTERE, MOCFERE Ml D 1 X6 AR SR O
X REIR BHIR IR SR IS . ARAERE RN U0 KU 4%
BT ) AR A SIS A G BA R R T 55, P BN 22 1)
RIEFEA T AR, TR I FE A 5 | A A =l
HATA TR TR S, BB SRR T R
R

4 HERIE

AR FERE RN 2T KU T ML A S R i
R, TAEN AT TAS RIS ), TER E1ZIH
(I IFVEF , K42 R FHABFERE AR P AT KA )
SONHH, AL G TN T SCE T, B ICHE
RE R A RIS FRAE AL 2 TR AR KIS AAICR o %Al
FAALAE R B IRFE R RN T XU LML, AR
Pitte 5, WEERS, B RFMIHE Y,
XAATN IR IER T+ AR IS o ARYEA TR
TR, BRFE AR A 0 KU TAEALBE A 4 2 AN

-51-

s ARRLAY AL AT TN AR AE AN BT, AR
Al AN JE SRR AR RE RN 2T XU TAZH LA
MTHR TRttt Bl 1 EA

S 3CHK

TSR 2557 38R wi-fi (518K TCEAL KR
45 [ AL BN TR 5441.2021. (42) .132-134

2Rk TSRO ZETF TS PLC #&H| R IEsh A
B AL [I] WL TF2.2020. (37) .186-189

R EURIIRE . YU Bl E Z= 2 M fa IR 2o T 70 5 it
[D]. PRk K5 2021.3-4

FEHUIE BRIOFE =S B 52 B R YR BT [D]. LR .
2020.9-11

W B — A R Tl FLN UNO-247.[3].4 H il 57+
25.2020.77

WAL A ©2022 1535 5T HGREUHTI0E 72 0 (OAIRC) it
o ALEEFLMARILEB AT R E.
https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS


https://creativecommons.org/licenses/by/4.0/�

	1 无风扇工控机产品讨论
	1.1 无风扇工控机产品特点及影响
	1.2 无风扇工控机工作原理

	2 无风扇嵌入式工控机的优点
	2.1 抗冲击振动及抗灰尘碎屑
	2.2 拥有工业级部件和宽温设计
	2.3 无风扇设计与紧凑型设计的应用
	2.4 低功耗、电压功率保护效果较好。

	3 超低耗能嵌入式无风扇工控机的前景
	4 结束语

