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ABSTRACT

This project aims to design and build coffee beans heat pump oven by direct
current. The drying section has the dimensions of 53 cm x 70 cm x 49 cm. Stainless steel
drying tray 0.7 mm thick, size 48x38 cm, height 2 cm, hole diameter 3 mm. Use a
compressor for heating 250 BTU/hr. Volumetric air flow rate 550 m>/hr. Tested the drying
of ripe coffee beans at a drying temperature of 40-60 °c, providing hot air with low humidity
to the coffee beans. Heat pump system is the application of air conditioning system as a
heat pump system with a condenser to provide heat and an evaporator as a dehumidifier.
The moisture in the system is condensed from the coolness of the refrigerant within the
evaporator. Humidity and temperature can be controlled by a microcontroller. The whole
system uses DC electricity which can be used to connect from solar energy sources in the
future.
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szUsenaulunisaunsalndnde Keypad , Arduino mega 2560 lagagsuen

a I3 a v | ' a . a °
Qm%%ﬂuagﬂ'}]’]ulﬁ?auw NPT MA?) Keypad LLaSa\ﬂU‘W Arduino LW 8NN3
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Wiguwgunuaumgiludevauseu uazAluAunIsIuYes Compressor kay
Blower
2) duAIuANENMYIvIBAIUANNITINLYEY Compressor
agUsenauluaggunsaindnfe Arduino Mega 2560 , Sensor DHT22,
Relay Tnevdsarniivinisierngumgfifidosnts Arduino azvhmsu3suliieudn
paumnfififosnns Augamgiludouaniouilinléain Sensor DHT22 wazvinnisds
AIUANNISYINAUYBY Compressor 938 Relay Inenisduaindilalaunasanelnves

Compressor

3) @IUAIUANAINLTIANB OAIUANNITINIUTBY Blower
szUsenaulunisaUnsainanAe Arduino Mega 2560 , PWM Voltage
Converter udanTvinIse A S IauTifesn1s Arduino %ﬁﬂmiéﬁmwm
159191uBes Blower $g PWM Tagmsanuauanisnsfndfidnsitmiamunuves
Blower (VIN) Tngfmualsivianumaus 0% 8¢ 100%
4)  AIULARING
sgtszneulusegunsalndnfe Arduino Mega 2560 , 98 LCD tng Arduino
223UA19IN Keypad wag DHT22 1lkanin1uae LCD2.5
5) d@aulUsunsu Arduino mega 2560 lalUsinsu Arduino IDE Tunisifiu

TUSUNTUATUANNSTYINIUYBIRBUANTOUAIUN 3.10



project1 | Arduino 1.8.12 - (] X
File Edit Sketch Tools Help

projectt

#include <EEPROM.h>
#include <Keypad.h>
#include "DHT.h"
#include <Wire.h>
#include <LiquidCrystal I2C.h>
#include <EEPROM.h>

#define DHTPIN 22

#define DHTTYPE

int relay = 22;

blower= 2;

vy,
G
91},
o)

rowPins[ROWS] = {41, 43, 45, 47}:

vte colPins([COLS] = {49, 51, 53};

Keypad 4 = Keypad ( mak map(keys), rowPins, colPins, ROWS,
LiquidCrystal_12C|led(0x27,16; 2);

DHT"dht;

void.setup (veid) v

O =V/ & —

5U 3.10 TUsun 33 Arduino IDE
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4.1 Han1snagauYanaassszuudnauiauaIngunsalvassEuuliuaIna

nnsEnwmannisilesduvesszuvtunnuiou Teduarudeudugunsalfildlunis

=

' % - P = s W % a4 o < | s
femauiounniinilgdniivis lnesigunsaindnuszneude 1asesdale LATeemIULLL 1187
anAINA LagiAseeTEme luisasnisvinmuasiiansinanuiungnen wazdadilaeaunsaldn
Lo awingumnil wazuswiuliigeliy uazgnisuiganusouninegaiou vilioumalanas wag

Inalugindrananudu viliansianuduiinnudu uazaamglianas arsvinnuduagive

hdreediu wazgeduanuauainasuen ilvansyenudulloamgligy waslvanauly

Y 9

v
o [ 1%

spunsaldnlednass dedvainistiduninufou e auisaiinaaumgiveseiniela ullualy
= Y o & v v & v = )
fuawuan gl megeuniseuilewinludeussuutuanusaussuuliinssuanse Fady

£%

LASDIPULUY haglanaannnisnaaeull oL dusedl

A15199 4.1 Nan1SNAA U ILUSNINaABNTUAsULUAIATULASWING Y8958 uuTLAINLSaY

Anfidouasu Aduns HANISNAADU
NI 9nTIN5avesa IINARY Temperature Range =~ Time
(0 (m?/h) (0) (min)
45 183 44-46 6
45 366 44-46 5
45 550 44-47 5
50 183 49-51 7
50 366 49-51 6
50 550 49-52 6

A o v v v o =2 v o v
1NA1319 4.1 Teyanlaainnisnaaey awnsaldiduns@nwiuualiulunisiigau
szuvduanudeu wldlunisevwiaudaniusely vilinuindeussuuduauseuiiniy
Jululinagriliudaniunuis lnensananuuvesuianunkiiuauseuiignuasseenunain

szuutuanuieu Fevhlvanansaeenuuugeussuudunnuseulninssuansala
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4.2 HaN15ABNWUUGBY

MR INNAFDUF UL DBNLUUEaUTTULTNANS N YN5asgoulannIussuy

Jupnufou Wneflinavinisasuazneazidunvosdoumaaniunawioluil

4.2.1  NIINITRRNLULGDY
4.2.1.1 druiisau
1) YUINKDIDUL
NM508NLULLAS BIULTlANEvIuRaURUeIATeTinualidn Usunsdou
YoeripInUWIIUTIIAT 175 L %30 0.175 m? fagudl 4.1 Feandermundenarale
iaduideulvluniseenwuurwiavesounialagis 1n1sAILIININ N1SAINUA
yuIavesaaldTaguuinning 40 cm 817 50 cm sl U TR VAR VAT
MnuleagaInanaMLNILazanvesnin 1319 50 cm &n 70 cm g 50 cm
2) Fouaunsneumanniuildndsas 1 kg
FaUSinashogfilddmsunaaeseuni waanunda Bulk Density 650 kg/m?
wuTPEuS IR LREY 50% whb Fuanlldain
USinaudanuliiu 1 a1m - = 650 kg/m> X 0.5 m X 0.4 m x 0.002 m
= 0.26 ke
Fathu 4 paldwdaniuw = 0.26 ke X 4
= 1.04 kg
et audanunitsyana 1 kg lunsneasteuurisienss
3) nmdwisuldwdanuidesfisiduingusnaraunn 03 cm iilesisiuiidudasening

=3 v
LIAANLWLLAZALTOU

4) T¥eeuua 35 cm x 5 cm dwisuuasrausau -oen ndu
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5UT 4.1 Viosauuia

4.2.1.2 dauviasszuutiuanuiou
1) vioseusruutueudoudsgUil 4.2 ansavierufeuliesssuuiuauould
9aUNAHTENIN 30 ¢ 8960 °C
2) mesdibuluszuuiuauieuannsnanautilueinmaiisenainesounasdiowm
oongmeuenls Tasfirmanisinavesdulufsgud 4.3

3) szuvduanuiouanunsaviinulamneiieslagliiiadgymiluniseu

i ol L o i @BYAI AU (Condenser)
; —————— Blower

| ———— audliu (Evaporator)

h ' PP Expansion Valve
l E

e COMPressor

Receiver tank

e — Filter

Accumulator tank

sUN 4.2 Wiesszuutuanuseu



43

"
1
1
1

¥

JUN 4.3 Arnamsivavesemiaszninaieteuuasiesdundnuiou

a & 0
2IMMAJGUNNUFI AUTUAN
a A
NMAYUWAN VI AUDUF
. v v v

as &0
mmﬁqmuqum ANUTUN

CRURLDLARETE K et

4.2.1.3 §UITUUAIUAY

wdinisoonuuunasdegui 4.4 Tsastinsiaudielud

1) ansnsnsamenmninaranudiaslun1souriu Keypad dunasiildoonuuulins
Ul 4.4

2) 29 LCD LLammiéiy’qmqmmﬁmmL%"Jﬁs?fmmi waslansrngaumgilngluvietou

3) Arduino Mega 2560 mmiamuqmmiﬁwaq Compressoriﬁqmwﬂﬁiuﬁaﬂau
TndiAesfvgamgiifidesns Tneliaanusisesgamagilaiiu 2 «

4) Arduino Mega 2560 @13130AUANNSHI9IUYeY Blower Tildnnuiiaunussaui

#99n15L

5UT 4.4 39335A1UANNTSTYINUYBI AN O



5) WHUAINTSYINUYBITEUUAIUANALYINIUAUTURDUAITUN 4.5

START

.

Arduino Mega 2560 get

Temperature (Ty)

v

Sensor DHT22 read temperature

in drying section (T5)

!

v

Arduino Mega compare values

between (T;) kay (T,)

v

SSE

Yes ! No
. v
Relays Switch off Relay Switch on
Compressor Work Compressor Stop

v

Arduino Mega 2560 process
(F) send the signal PWM

voltage converter

.

PWM send signal to

control Blower

v

Blower work

by orders

5UM 4.5 SUAmMBNURIN15YITYessTUUAIUAY
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a3Un1snnaaLazUaLEUB LY

NAeilddnwszuuluanudou lneussyndldszuuiiueinme dhandauvaaduiy
Ausou lnansuszyndionauseounnldanuuwny wednwuwilduluniseuwiaudaniw
PnuhMsesnkuugeuinnwikazyinisassgeuanniulssuuduniuiou lnsgunsal

Aelusassuwraanelinsewanse

5.1 agUun1snnans
5.1.1 man1sAnwszuLTuAudamiefneuudldulunseuiudantun
INNMsAdeUNsTALSeuTessTULTLAL oy nuissuutunudeuanunse
Taufeulureseulidulunudeansia lngaansadeudvesenmgil uazamisraunwi
FoamsuuAtunals Feildnsruwuililuniseuniandanunlnessuudunnudou \Wunals

anunsnesnLuULazasIdoularely

5.1.2 N’dﬂ"lié’laﬂLLUULLﬁ%’d%’]\‘lLﬂ‘%’eNEJ‘ULﬁJﬁﬂﬂ']LLWS%UU{]Nﬂ’J”ISJ%BU

£% =3 & E4 o b4 k4 £% < =
"\ﬂﬂﬂ’]i@@ﬂLLUU({:}@‘ULlla(ﬂﬂ’]LLWigUU‘ﬂMﬂ'ﬂWﬂJiau‘Vﬂi‘MLﬂm%ﬁLUﬂ’ﬁﬁi’NaE)‘ULlIﬁG]ﬂWLLW@J

De
De

1) @use9eu JUSHINSVRIBIaUWINTU 0.175 m? (175 1) I9end19 50 cm 8717 70 cm

a A v |

50 cm VUIATBIAALETAANIIG 40 cm 817 50 cm AgAnaLiB L uNdUaTENI

U
[ k% ¥ 1 1 v 13 v &
Lllﬁﬂﬂ'?LL‘1/\|LLagaﬂJiﬁJULﬁumﬂﬂuﬂﬂaN‘U‘U’]ﬂ 0.3 cm @E’J‘UﬁﬂﬂﬂiﬂauL@Jﬁﬂﬂ’]LLWI@ﬂNaS

1 kg mulalaannauiuLluvesuaantiil dvesanvuin 35 cm x 5 cm @Sy

Uaegausau 1U1-98n

2) dauvieaszuuduainuseu neludsenaumeaiasesonlaluiinssuanssvuin 250

BTU/hr AoedLiiu AmaULALLYDS waztdndunududllagseuutumiusou a1uisn

a

[ v PR % 1% 1% 1 o = s f < &
1/]’]ﬂ??ﬂi@ﬂiﬁﬁ@ﬂ@UﬁNﬁ@ﬂﬂﬂQﬂéﬁﬂﬂi%ﬁﬁ]']ﬂ 30 ‘caN 60 ¢ ﬂasjawuammm%ﬂu

Y

971N1AT 99NN BIBU LLazdwmaaﬂajmﬂuaﬂiﬁ LAYTTUUTUAINUTDUAINITE

mauldseiies Ingldifadgmiluniseu
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3) @usruuAIuAN @ansansegund wasanusialunseuiuAguna 99 LCD

a

LAAINIIIANBUNNTANISINAEINT  wazhansrguuginieluiesey  diu

Y

Arduino Mega 2560 mmaamuaumiﬁwaq Compressor 1ﬁqquﬁiuﬁaﬂau

IndlAssiugumniindesnis lnelidrausiswetgamniiliiiu 2 ¢ uazAluAunIs

#191u09 Blower MilaAnutS1aunusesunaaanisle

5.2 Yalauaiue

1) 91nN1sVeaesaziuanNIsnsyateaamg Tauseudiviosouniilugsusngamgiay
Soudslulfianuasiiaue Fafupisusuusnmanssneausouliny

2) msUudssUssguintoseuuiesaiateuniauuuldduaudou Tauso
woswiuTanuazvhnsouwisegneluvieseuusiald

3) 1ilesangunsainielugeugnesnuuulisessuunasinelinsruamsald sivlvigeu
A3F0LEHENG U INURINAIN UL g laluatian

4) annsneonuwuulvdiuieseu waztuanuiouliuenasnainiuld tweandeygim

= v £ ay 1o & o Yo Y M v
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PRODUCT SPECIFICATION

NAME: Single inlet Centrifugal Blower
MODEL: SH3G160-DCN-92
VERSION NUMBER: AO
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DATE:
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FOSHAN BLDC HIGH-TECH CO. LTD Date:2019/01/02

Revised: AD

1.0

20
2.1

2.1.1

21.2

2.1.4

3.0
3.1

3.2

4.0
4.1

Product Specification/Approval Sheet

Intreduction

This specification describes the standard.  operation environment. and technical
requirements of the product.

Reguirement of production standard and safety regulations

The product satfisfy reguirements

GB12350 ¢Safety reguirements of small power moforss

GBJT13275 ¢General technical requirement for general centfrifuga fan
GB/T5171.1 ¢Small poermetors general technical requirements»

GB/T21418 ¢ General specification for permanent magnet brushless motor sysfems

Operating environment requirements

Operating temperaiure and humidity
Operating temperatures from -40°C~+65%C, Operating humidity from 0% fo $5% RH.

Storage temperature and hurmidity

Storage temperatures from -40°C to +657C; Storage humidity from 0% fo 95% RH,

Mechanical requirements

Dirnension drawing
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FOSHAN BLDC HIGH-TECH CO.LTD

Date:2019/01/02

Revised: AD
4.2 Impeller
Impeller made of galvanized sheet steelmaterial accord with RoHS.
4.3 Motor
DC motor.the motor model is M3GE265
4.4 Balancing
AT 1750 £ 10%r/min rumming speed.the residual unbalance of the fan is nof less than
Gé.3(balancing precision grade) in each plane,according with JB/T?101,
45 Vibration of the fan
Vibration speed viftual value of fans < 2.5mm/s.fest method accord with JB/T 8689.
4.6 Runcout of impeller
Runout of impeller inaxial and radial direction=1.0mm.
4.7 Type of protection
Type of protection is IP42,
4.8 Fan fuming
The roter end clockwisa,
49 Life fime
Fan life expectance 40000 hours,determined when at rated voltage, running af full
speed,environment tfemperature of 40°C, operating humidity = 70%RH,
50 Fan performance
5.1 data
The noise standard is tested according te the air inlet of the cenfrifugal fan ot Tm, and the
product center is 1 meter away from the ground;
ti .
vorkch Operatin Current draw | Power input [Speed[t/min] | Air flow Noise level §.iotion class
V] g A£10%) | (wil+10%) (+10%]  |m3/h](£10%)| [LpaB(A)] |
[WDC]
24 16-28 3.50 85 1750 550 60 B
52 Performance curve (Ratfing veliage 24V)
Single fan 2300RPM air volurme pressure curve
Qurwee -
I s o g NS0 s (] -
2 < i 2200 118 67 52
- oo 300 mne 67 57
) i 280D o2 ] 52
L
= {1 ] 1750 s BT p—
o © 2030 95 WiE 52
D M 0 65 5
Ly A @ [IS50 L3 67 44
= xS0 n B2 =
8 = Chl s L BE BF 52
5@ 2o 58 (=3 LT3
- = O 20 42 B3 B4
B
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FOSHAN BLDC HIGH-TECH CO.,LTD

Date:2019/01/02

Revised: A0
42 Impeller
Impeller made of galvanized sheet steel, material accord with RoHS.
43 Motor
DC motor,the motor model is M3G9265
4.4 Balancing
At 1750 £ 10%r/min rumming speed.the residual unbalance of the fan is not less than
Gé6.3(balancing precision grade) in each plane,according with JB/T9101,
45 Vibration of the fan
Vibration speed virtual value of fans =2.5mm/s.test method accord with JB/T 8689.
4.6 Runout of impeller
Runout of impeller in axial and radial direction=1.0mm.
4.7 Type of protection
Type of protection is IP42,
48 Fanturming
The rotor end clockwise.
4.9 Life time
Fan life expectance 40000 hours,determined when at rated voltage,running at full
speed,environment temperature of 40°C  operating humidity < 70%RH.
50 Fan performance
81 data
The noise standard is fested according to the airinlet of the centrifugal fan at Tm, and the
product centeris 1 meter away from the ground:
@) i i
Voltage bl Current draw | Power input [Speed[r/min] Alr flow Noise level SISO s
vl [VSC] [AI{£10%) ' | [w]{£10%) (£10%) |Im3/h]{£10%]| [LpdB(A)]
24 16-28 3.50 85 1750 550 60
52 Performance curve (Rating voliage 24V)
Single fan 2300RPM cir volume pressure curve
Curves (S R T
z s O O 0 8 -
a o0 N 18 {1 2
SE Lo 28 1mne 87 57
- © O W20 M0EN NN s
H £ 0 s 1085 7 -
. L O 2000 NUSSH e =3
L O N2 ° L] 57
00 L O NS5y n &7 44
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FOSHAN BLDC HIGH-TECH CO.LTD Date:2019/01/02

Revised: AD

6.0

Electrical performance

4.1 View lead connection

A T ] Redine

LA S G G ¢

T TT T T T T 1 iak
i i h [ o EII] o 1 +Power positive
[ [
! ![ ! ! ‘*'[;I ! ! = ! ! ! ¥ellow Line
T T T = T 11
! 3 H /H:s’ a! ! = ! !HLI 3 ! | l Speed contrpl §
L TE LTI e T i =
| TP T A PP ”
i N N |"Zi(Bije Line
=1 H ! ! ! ! ! ! ! - Power nggative
L TG ke N
Potentiometer High-speed operation ﬂnal?iu%iag . :
Thermistor PWM Cantral - o . White Ling

Frequency=1--10k Hz Speed fecdbpch)

6.2 Voltoge range

The fan is designed fo operate at a neminal volfage of 24VDC but can be operated in the
DC supply voliage range of 16 to 32VDC;Over-volfage protection volfage i DC 32+ 1.5V,

6.3 Main features

6.4

The feature of overcumrent protection.the value of overcurrent protection is not bigger 6.04
when input veltage is 24YDC.

6.3.2 Soft-starting

6.3.1

Soft-start time delay time less than 135 reached full speed;
6.3.3 Circuit board over-temperature profection features:
6.3.4 Loss phase proftection;
6.3.5 The locked motor protection;
6.3.6 Overvoltage, undervolfage protection
Speed control
stand-alone mods
you can contrel the linear veltage by entering input-inear veltage or PWM signal control:0-~-
10VDC starting voltage: 1.2+ 0.2V;

PWM confro signal:Ampl itude 10VDC frequency:1 ~ 10KHz, 0~ 100% duty ratio,start duty
ratio:1 2%+ 2%

6.5 Insulation class

Insulation class is 'B',

Page 4



FOSHAN BLDC HIGH-TECH CO.LTD Date:2019/01/02

Revised: AD
6.6 Insulation resistaonce and strength
Insulction resistance and strength accord with the GB/T21418 ¢Permanent magnet Brushless
Motor Systermn General technical reguirementss
&.7 Quadlity requests
Quality requests accord with *** standard.
7.0 Packaging and marks
7.1 Packaging
The packaging has to be well dimension and structure so that the fans for on normal
transport could not be damaged.
7.2 Marks(Can be made according fo cusfomer requirements, refer o the following)
Markings:Mark of manufacturer.type of fan,date of manufacture,weight.Size etc.
8.0 Other requirements on accassory
8.1 Inlet cones
OYes, WMo, OAccording to sales order;
8.2 Scroll housing
WYes,OfNo
Scroll housing Matenal:
8.3 Annectent parfs
linker(OYes MNo)
terminal (OYes MMNo)
8.4 Logo
OYe: WMo
2.0 Detailed list of the main parts:
MNAME SIZE MATERIAL
Motor lead wire 20AWG,Red. Yellow. Blue. Teflon cable
Impeller O140*DI2*62 Galvanized steel
Rofor housing @92*451 Stretiched steel plate
Enameled wire QIY-2/180, GB §109.23-2008
Electric contral 24vDC PCBA
Base Die-cast aluminum
Bearing MNSK 400077 Steel
Magnetfic strip Fermrite soft magnetic
10.0 Mote:
101 Th fan and motor must be used within the presgibed scope of temperature and humidity
T otherwise it will cause an unexpected damage.
10.2 Provide the right voitage according to the nameplate otherwise it will damage the product
’ to use the extension cord .Any wrong connection may cause the damage of the fan.
Wiring depends on the wiring diagram and please connect the earth ground if required. we
103 don't suggest to use the extension cord. Any wrong connection may cause the damage of
the fan.
104 Be careful when moving the fan and do net take the blades as a handle because it will

cause the distortion and chatter.

Page 5




FOSHAN BLDC HIGH-TECH CO.LTD

Date:2019/01/02

Revised: AD
Table 1:List of items fest requirements
Mo, Test tems Testing Base Specified Value Type
1 Voltage Internal control 24VDC Fullinspection
2 Cumrent drow Internal control = A (Fan full speed status) Fullinspection
3 Power input Internal control =W (Fan full speed status) Fullinspection
4 Speed Internal contrel | 1750+ 10%RPM(Fan full speed status) Full inspection
Speed signal | wavef .
;Eedmgd: ! D;E ! Internal control Output sgquare wave signal Full inspection
5 [detection
under rated Freq::em Internal control 87.5Hz Fullinspection
voltage) '
Withstand voltage |\GB/T 21418-2008 | AC600V/50Hz, hold for 3 seconds, ) )
& , Fullinspection
test 6.1.1 items Leakage curent < SmA
i sist 1418-
7 nfidiigasesistatice T 4 008 Cold insulation resistance = 50MQ Fullinspection
test 6.1 2 ifems
8 Fan fuming Internal control Clockwise direction Fullinspection
JB/T 10563-2006
? Vibration of fan A / Vibration=2.5 (mm/3) Sampling
5.3(a) items
Fan size Dimensions meet the drawing i
10 Internal control , Sampling
measurement requirements
Stall protection 2 times self-starting after the fan is
11 | (including self-starting |- Infernal control |blocked, then siop. the fan needs fo be Sampling
times / cument) self-started again affer power-on
12 | Operafing voltage | Infernal control 16-28 VDC Sampling
Undervoltage
13 . S Internal control =16 VDC Sampling
protection
14 | \\QVBVR0\ e\ S wemico 2842 VDC sampling
protection
Speed regulation ’
15 Internal control 12~10VDC Sampling
voltage range
16 Lead wire inspection ——. - Red. Blue. Yellow. White 206WG Samblin
(type. color, length) : cable Length: 450+ 20mm ping
Aerodynamic | Maxdimum .
. performancs | pressure | JB/T 10563-2006 17 50rpm;600Pa Type tast
test of Maximumy]  5.4(1) items )
e i () 1750rpm;550m3/h Type test
Fan noise Maximu | JB/T 10563-2004
1 1750mpm; = 67dB 4.44 (Lp) @0P T
8 liast mnoke |  5.48items P (Lp) @0Pa ype test
JB/T 10543-2006 . .
5.4(d)items |Iheimpeller runs 1.5 fimes rated speed
Impeller overspeed JB/T 64452005 | [1750rpm) for more than 2min, the
19 Type test

experment

Industrial fan

impeler overspeed
test

impeller diometer deformation is =
51000, ne cracks and other defects

Page 7
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Low temperature
test

GB/T21418-2008
7. 14 items

1:Continuous aoperation of 24H at 1:-25
FC

2: At room temperature, re-power on
fhe rated power supply *85% start-up
fime is less than 2 minutes.

3: Under room temperature conditions,
the rated voltage is running, the speed
is regulated af 10V, and the
performance meets the reguirements
of 2.3.4 of this list;

Type test

21

Constant damp
heat

GB/T 21418-2008
7.18items

1: Rated operation is placed in+40 ° C
J 93% BH environment for 7 days, the
insulation resistance is = 1MQ, no
obvicus appearance guality change
and rust phenomenon affecting nomal
wiork;

2: After returning to room femperature
for 12 hours, it can operate narmally.

Type test

22

Temperature rise test

GB/T 21418-2008
7 Aitems

Winding. electronic components (MOS
tube) = 50K

Type test

23

High temperature
storage

Internal control

wAfter +85 ° C J 24 hours, let room
femperature for 4 hours, test under
rafed voltage, performance
parameters meet 2, 3, 4 of this list.

Type tast

24

High and low
temperature impact
test

Internal control

1:-25° C~+85° C /each30minutes
/3 cycles, after the test, the fan, the
driver locks normal, no device drops,
cracking, etfc.

27 At room femperature, the rated
voliage is running, the speedis 10V,
and the performance meets 2, 3, and 4
of this list.

Type tast

25

Lifetime

Internal control

Under the rated voltage, natural
amkient termperature and amtbient
humidity, when the fan runs at full
speed, the MTTF life of the fan reaches
40,000 hours or maore. The power,
curent and speed changes before and
after the test do not exceed 15%.

Type tast
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TAnlusunsuAuAx

#include <LiquidCrystal.h>
#include <EEPROM.h>
#include <Keypad.h>
#include "DHT.h"
#include <Wire.h>
#include <LiquidCrystal 12C.h>
#include <EEPROM.h>
#define DHTPIN 22
#define DHTTYPE
int relay = 22;
int blower= 2;
float SET T,SPD_B;
const byte ROWS = 4; //four rows
const byte COLS = 3; //three columns
char keys[ROWS][COLS] =
{

{1,'2, 3%,

{a','5','6',

{7,'8,'91,

{, 0, '#}
Iy
byte rowPins[ROWS] = {41, 43, 45, 47},
byte colPins[COLS] = {49, 51, 53}
Keypad keypad = Keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS ),
LiquidCrystal_12C lcd(0x27, 16, 2);
DHT dht;

void setup(void)



lcd.init();
lcd.backlight();
lcd.setCursor(0, 0); lcd.print("S<T= C,SPD=%>");
lcd.setCursor(0, 1); lcd.print("T= C H= %");
pinMode (relay,OUTPUT);  digitalWrite (relay,HIGH);
pinMode (blower,OUTPUT);  analogWrite(blower,0);
SET T = EEPROM.read(0);
SPD_B = EEPROM.read(1);
lcd.setCursor(4, 0); lcd.print(SET_T);
lcd.setCursor(12, 0); lcd.print(SPD_B);
}
void loop(void)
{
float humid,temp;
char Key;
int SPD;
SPD = (SPD B/100)*1023 ;
while (Key == NO KEY)
{
humid = dht.getHumidity();
temp = dht.getTemperature();
lcd.setCursor(2, 1); lcd.print(temp,1);
lcd.setCursor(11, 1); lcd.printthumid,1);
analogWrite(blower,SPD);
if (temp < SET _T)
{digitalWrite (relay,LOW);}

Key = keypad.getKey();



}

if (Key == ")

{
lcd.setCursor(5, 0);
lcd.blink();
SET T = GetNum(2,6,1);
EEPROM.write(0,SET T);
SPD B = GetNum(2,14,1);
EEPROM.write(1,SPD_B);
lcd.noBlink();

}
char BufNum(8];
void SlideNum(void)
{
BufNuml[6] = BufNum([5];
BufNum([5] = BufNuml[4];
BufNuml[4] = BufNum([3];
BufNum[3] = BufNum[2];
BufNum([2] = BufNum[1];
BufNum[1] = BufNuml[O];
}
unsigned long GetNum(int Count,int Xint Y)
{
char Key,i,N;
int Sum;

lcd.setCursor(X+(Count-1),Y);



N = 0;

for(i=0;i<Count;i++){BufNuml[i] = '}
i=0;
while(Key 1= '#)
{ Key = NO_KEY;

while(Key == NO_KEY){Key = keypad.getKey();}

if(Key == "*){for(i=0;i<Count;i++){BufNuml[i] = ' ;}N = 0;}
if((N < Count)&&(Key >="0"&&(Key <="9")

{
SlideNum();
BufNum[0] = Key;
N++;

}

lcd.setCursor(X,Y);
for(i=0;i<Count;i++){lcd.print(BufNum[Count-(i+1)1);}
lcd.setCursor(X+(Count-1),Y);

}

Sum = 0;

for(i=0;i<Count;i++)

{
if(BufNum[Count=(i+1)]==0x20){BufNum[Count-(i+1)] = '0%}
Sum = (Sum*10) + (BufNum[Count-(i+1)]-'0");

}

lcd.noCursor();

return(Sum);

}



Features
* High Performance, Low Power AVR® 8-Bit Microcontroller

Advanced RISC Architecture

— 135 Powerful Instructions — Most Single Clock Cycle Execution

— 32 x B General Purpose Working Registers

- Fully Static Operation

— Up to 16 MIPS Throughput at 16 MHz

— On-Chip 2-cycle Multiplier

* Non-volatile Program and Data Memories
- 64K/128K/256K Bytes of In-System Self-Programmable Flash

Endurance: 10,000 Write/Erase Cycles
— Optional Boot Code Section with Independent Lock Bits

In-System Programm ngh‘y On-chip Boot Program
e

True Read-While-Writ
- 4K Bytes EEPROM

peration

Endurance: 100,000 Write/Erase Cycles

8K Bytes Internal SRAM

- Up to 64K Bytes Optional External Memory Space
- Programming Lock for Software Security
* JTAG (IEEE std. 1149.1 compliant) Interface

- Boundary-scan Capabilities According to the JTAG Standard

- Extensive On-chi DehuEgES%p(rnrt
PROM, Fuses, and Lock Bits through the JTAG Interface

- Programming of Flash,
Peripheral Features

— Two 8-bit Timer/Counters with Separate Prescaler and Compare Mode
— Four 16-bit Timer/Counter with Separate Prescaler, Compare- and Capture Mode

— Real Time Counter with Separate Oscillator

-~ Four 8-bit PWM Channeis

= Six/Twelve PWM Channels with Programmable Resolution from 2 to 16 Bits

(ATmega1281/2561, ATmega640/1280/2560)

— Output Compare Modulator

— 8H16-channel, 10-bit ADC (ATmegal281/2561, ATmegas40/1280/2560)
- Two/Four Programmable Serial USART (ATmegal281/2561,ATmega640/1280/2560)

— Master/Slave SPI Serial Interface
- Byte Oriented 2-wire Serial Interface

- Programmable Watchdog Timer with Separate On-chip Oscillator

— On-chip Analog Comparator

— Interrupt and Wake-up on Pin Change

Special Microcontroller Features

— Power-on Reset and Programmable Brown-out Detection

— Internal Calibrated Oscillator

— External and Internal Interrupt Sources

— Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby,

and Exiended Standby
IO and Packages

- 54/86 Programmable /O Lines {ATmegai281/2561, ATmega640/1280/2560)

~ 64-pad QFN/MLF, 64-lead TQFP (ATmega1281/2561)
- 100-lead TQFP, 100-ball CBGA (ATmega640/1 280/2560)

— RoHS/Fully Green
Temperature Range:

-40°C to 85°C Industrial
Ultra-Low Power Consumption

— Active Mode: 1 MHz, 1.8V: 510 pA
- Power-down Mode: 0.1 pA at 1.8V
Speed Grade (see “Maximum sgead vs. VCC” on page 377):

- ATmega640V/ATmega1280'

/ATmegal281V:

0-4MHz @ 1.8-5.5V,0-8MHz @ 2.7 - 5.5V

- ATmega2560V/ATmega2561V:

0-2MHz @ 1.8-5.5V,0-8 MHz @ 2.7 - 5.5V
- ATUmeagaﬁelUMTmegmZBUIATme al1281:

MHz @ 2.7 - 5.5V, 0- 16
— ATmega2560/ATmega2561:
0-16 MHz @ 4.5 - 5.5V

Hz @ 4.5 - 5.5V

AMEL

Y F)

8-bit AVR®
Microcontroller
with
64K/128K/256K
Bytes In-System
Programmable
Flash

ATmega640/V

ATmega1280/V
ATmega1281/V
ATmega2560/V
ATmega2561/V

Preliminary
Summary

2540K5-AVR-010T



AIMEL

ATmega2560
Speed (MHz)=! Power Supply Ordering Code Package!" Operation Range
ATmega2s60V-sAU 1004 o .
] 1.8-55V ATmega2560V-8CU 100G Industrial (-40°C to 85°C)
o ATmega2560-16A1 1004 R, .
16 45-55V ATmega2580-16CU 100G Industrial (-40°C to 85°C)

Motes: 1. This device can also be supplied in wafer form. Please contact your local Atmel sales office for detailed ordering information
and minimum quantities.
2. See "Maximum speed vs. VCC”™ on page 377.
3. Pb-free packaging, complies to ihe European Directive for Restriction of Hazardous Substances (RoHS directive). Also
Halide free and fully Green.

Package Type
BAA 64-lead, Thin (1.0 mm) Plastic Gull Wing Quad Flat Package (TQOFP)
BAM2 B4-pad, 9 ¥ 9 x 1.0 mm Body, Quad Flat No-lead/Micro Lead Frame Package (QFN/MLF)
100A 100-lead, Thin (1.0 mm) Plastic Gull Wing Quad Flat Package (TQFP)
100C1 100-ball, Chip Ball Grid Array (CBGA)

22 ATmega640/1280/1281/2560/2561 m————

2E49KE-AVR-01/0T
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