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KoHcynbTauum n TexHnvyeckoe oby4vyeHme ot alflash
CTpyKkTypHas cxema n KoHCcTpykuma HMF5 Bosch *

Function diagram with connector-pin assignment.

1 Additional temperature sensor i, (not on version 4, Part number O 280 218 008),

2 Supply voltage U, 3 Signal ground, 4 Reference voltage 5 V, 5 Measurement signal Ul,.
t} Temperature-dependence of the resistor, Ry Heater resistor, Uk Constant voltage

Measuring-passage

L. _ _ _ _ ]
Qutput voltage U = f(Qy,) of the air-mass meter Auxiliary temperature sensor
Part number 0280217123 0280218019 0280217531 0280218008 0280002 421

Characteristic curve 1 2 3 4
Om/kg/h Un/V UnN Un/V UV UaN
8 1.4837 1.2390 - -
10 1.5819 1.3644 -
15 1.7898 1.5241 1.3395
30 2.2739 1.8748 1.6251
60 2.8868 2.3710 2.0109

* [1Nna cnpaBku
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KoHcynbTauum n TexHn4yeckoe oby4vyeHme ot alflash

BbixogHble xapakTepuctnkm Hekotopbix HMFS

Pierburg MAF Meter Bosch MAF Meter
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* [1ns cnpaBku

KoHcynbraumm n tTexHndeckoe obyyeHne ot alflash
[TapameTpbl HMF5 Ha skpaHe ckaHepa

Sample Rate: [13 | VAG-COM

Label File :
Group Measuring Blocks

| 002 —!Ll (50 I ’ 800 /min ‘ 18.0% ' 2.46 ms ‘ 2.86 g/s
‘Dn l |
mom

Enaine load Ini. on time Alrmass in

Group

[ 032 —ULI Gl I 0.4% [ 16% ||
Dn |

Idie O2 Adapt Run 02 Adapt
-10-10% -10-10%

Refer to Service Manuall

SwitchioEasic Setlinne:
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KoHcynbTauum n TexHnvyeckoe oby4vyeHme ot alflash
[padmk pacyeTa BY macchl Bo3gyxa rno HanpsXXeHuto “pacxogomepa’

Mass Air Flow (grams/s) vs. Air Flow Sensor Yoltage (V)

Wolts DC

I
500 mVidiv

v Showlines [v bultiares W Showtitle [ Auto title
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KoHcynbTauum n TexHnvyeckoe oby4vyeHme ot alflash
MAF Sensors

MAFwolts A Trisvehicleis CAN NIRRT 10 HFM5 Bosch ¥

1[Sample points an the enhanced zide

—{tumed on) Hot-film air-mass meter, Type HFM 5 BOSCH

Measurement of air-mass throughflow up to 1000 kg/h

Additional temperature sensor 8u (not on version 4,
! 8 Part number 0 280 218 008) |

u

2

|Si nal Ground |
3 E‘ UK Constant voltage |

2004 Nizsan Maxima 3.5 | 4 o Reference Voltage 5V
Shap T hrattletest on MAF . full speed capture using Conzult]]

0.5 10 18 Tine 2l s ol Output |

. Voltage,
‘ Ua

ol Supply Voltage Uv (8...17V, Nnm.ilf\.‘] |

HoBbiit paTumk (a) Bbixoarioe Hanpsawerue MAF-AaTuuxa

Output voltage Us = f(Om) of the air-mass meter
HaTtuuk nocne oYMcTKH (G) Part number 0280217123 0280218019 0280217531 0280218008 0280002421 | Air-mass meter output voltage.
Characteristic curve 1 2 3 4 5]
Onfkg'h (oris) U N TN U N UV U N
B (22) 1.4837 1.2390 — - -
10 (278 1.5819 1.36844 1.2895 - -
15 (4.2) 1.7808 1.5241 1.4080 1.3395 1.2315
30 (.5 2.2739 1.8748 1.7100 1.6251 1.4758
g0 (1EET) 2.8868 2.3710 2,1563 2.0109 1.8310
120 (3333  3.8955 2.0998 2.7522 2.5564 2.3074
950 (6944)  4.4727 3.7404 3.56070 3.2655 2.0212
370 (1028  4.9408 4.1605 3.0303 3.6717 3.2874
AaTumk | Ulinpu XX) | U2 (make)| U2-U1 |U2/UL 480 (133.9) _ 4.4578 4.2349 3.9490 3.5481

H, - 840 (177.8) = = 4.5669 4.2600 3.8432
OB EH 1.41 3.98 258 | 2.82 850 (1) = = — A.5707 4.1499

Oy, 1.39 3.61 2.21 2.23 1000 (277.8) = = = 4.3312
Temperature-dependence R, = f(#) of the temperature sensor

Zarpazn.| 1.37 271 [1.34 | 1.98 Temporatwe ©_ °C___ 40 30 20 10 __+0 10 ___20 30 40
Resistance Rs k{2 39.26 2206 1385 8.609 5499 3.804 2420 1882 1.186 Air-mass flow O,
L | L Temperature 8 °C 50 B0 70 80 80 100 110 120 130 L L L

Resisance R, QB35 808 452 340 961 007 150 197 102 400 €00 680D 00kg/h
|"-I-\_"-\.-"|E'l\.l'\.l' LLIWE Ss Ty C:k bt i | | @ FESET

< Toyota

N3arpasHeHHbIR BaTuuK (B)

Qutput voltage Lk
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KoHcynbraumm n texHmnyeckoe oby4veHue ot alflash
[Mpumep pacyeta «adbdekTuBHocT» MAF

Fuel Trim | Vacuum Volumetric Efficiency | Catalyst Efficiency | Temperature " Auto Diagnose |

Enable Set Engine Size (Liters}ﬁ (Cubic Inches) SRV
TP S/MAF/RPM Elevation (Feet Above Sea Lewel}g 825 9

Reset VE Chart

Throttle Position Sensor (%)

20

30 40 53 60 W0 80 90 100
WE Chart

Calculated Wolumetric Efficiency

Actual Grams Per Second (MAF)

Mass Air Flow (g/s)

Maotes on Test Results:
- Only accurate if throttle is at wide open position.
- More accurate under load.

Within +/- 10%

Within +/- 10% to +-13%
Within +/-13% to +-16%
WE Diff (%) | 2.00 Within +/- 16% to +-30%

WE Calc{g/s) | 0.00

VE Table (% Diff Actual vs Calculated)
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A BNSA 0 alor Re £ Ol COrre
D ANCe
Inputs:
Your Actual MAF Value in gms/sec Engine Displacement In Liters RP
31,90 | 1,8 |
Temperature °F *Relative Humidity %
70 | 30% |
Temperature and reiative humidity have small impacts on VE calculations. 2\
MAF reading should be about (in grams/sec) | 74}95'
Percentage difference -57,10%
Allow for+ or - 8% margin of error
Actual Volumetric Efficiency 35,18%
Lancer-x. 2008, 1,81 (4B10),CVT. Npobnema cny4unack NpK 3amycke X0nogHoro
OBWUraTENA M BEIESAE C MECTA NAPKOBKK 330HWUM x040K. JEuraTens 3a08pranca 1 3arnox.
Rocker arm_ T-lever DW speed mode Ha x0onocToM paboTaTe OTHASLIEAETCA. Pasbl HE DEMYIMOYET.

MAF reading should be about {in grams/sec)

Percentage difference

Switching Allow for+ or - 8% margin of error
piston

Arm spring

Actual Volumetric Efficiency

A-A
L MWORY HAWMTK aBTO © Takkh HE ABWUIETENEM, M CHATE NapaMeTRpEI
C Hero. BCé nydwe 4em HMYero.

|_|Fll-’| CeODOgHOM WCHOPEHKK NoMyHeHbl J3+e MEHBLWIME 3HAERIMA,
HEM H3 HE WMCMNpaBHOM ABWMIaTENE ?

MAF reading should be about {in grams/sec) /69 50|
Percentage difference [ -58.17%]|
Alicrs for + or - B3 margin of erroy

Actual Volumetric Efficiency | 33.48%|




KoHcynbTauum n TexHnvyeckoe oby4vyeHme ot alflash
OcobeHHocTN npoBepkn MAF npu HesaBedeHHOM ABUratesne

«llpu eKrno4YeHHOM 3a)ku2aHuu riokaszaHue ¢ MAF {eceaoa)-0ermKHO-bbimb-teHee
0,29 g/sec »

Toyota Avensis ¥

Toyota Solarav | *Description Value | Units |

e e I e o .0 SOlUte Throttle Position
. Diagnostic Trouble Codes | Live Data Meter | Live Data 'ET'EIFII'I‘TE_.-"L Live Data Grid | 02 Sensors |

Flow Rate MAF Sensor
ttery voltage at DLC e
iZalculated Load =0 o stance Traveled While MIL Activi704
Coolant Temperature : gine Coolant Temp 73
Short Term Fuel Trim Bank, One -1 0,00 %o 0.0
Long Term Fuel Trim Bank Cne - | 465 o ?I_ SYSt_em 1 Status OPEN LOO
ition Timing Adv - #1 Cyl 5.0
ng Term Fuel Trim B1 -5.5
2 Sensor Out Volts B1/51 0.00
LEAN
D Sensor MName 0.00

Yehicle: Toyota Solara 2005 4T1FA3EP45U051510

Sensar Mame LInik=

Shork Term Fuel Trim Bank Twio -+ 0,00
Long Term Fuel Trim Bank Twao
air Flow Rate Fraom Mass gir Flow Sensar

=

Turn the ignition Switch ON (IG). Turn the Tester ON. l

Select menu: Powertrain / Engine / Data List / MAF. <

Wait 30 seconds, and read the values. £

Standard condition: Less than *.** g/sec. g o e Tt
_ Intake Air Mass (9/5ec.)

f=p—— “ ,:;
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http://alflash.com.ua/phpBB2/viewtopic.php?f=5&t=358

J12 1€ HEKOTOPE A BNSO oyota mp OEC » 14K
D|E ange pDecCtlc ethod 1O ass A 0 ete
TOYOTA Engine Type Destination: Deslination: Destination: Start of Soecified Condifio
Vehicle Model North America Europe Orthver Production [fzec.)
CAMRY 2AZFE ) i i From August 1 | 046
2AZFE - o o From August ™| 046/
2AFFE o - - From August ‘01 '\
to August ‘03
2A7 FE O From T4 Model | - - From August 0.54 N\ ‘/
1AZFE, 2A7-FE |- - o From Februar\_| 0.46
ASEAM 02 “\
1MZ-FE - o 0 GC.C. From August'01 | 0.52
1MZ-FE - - O Australia, G.C.C.| From May 02 to \
December 05
CAMRY SOLARA | 2AZ-FE o - - From August'01 | 0.46
to August ‘03
1MZ-FE o - - From August 01 | 0.52
to August 03
AVALON 1MZ-FE o - o GC.C. Until Decemb 04 | O
HIGHLANDER | 2AZ-FE o - - Until August
8T EE ) Errn et X2 1 0 4
AVENSIS ZAD-FHY - o - From April ‘05 8-
RAV4 FAD-FTY - - O FromMovemb'D5| 0.55
COROLLA 1ND-TV - o O FromJune T4 |0.23
TARIS 1ND-TV - o - From 022
IND-TV - C  TMMF made | - From October
HILUX ZKDFTY - o o Thailand| From August 'd1] 0.31 \ He
KOFTY - - s Thailand| From Octobey | 053
1KD-FTV - - e From August | 05F




* [1Nna cnpaBku

KoHcynbTauum n TexHnvyeckoe oby4vyeHme ot alflash

[Tpumep npoBepku HanpsxxeHns “pacxogomepa” HuccaH
Sentra 2008 v

Component Inspection MASS AIR FLOW SENSOR
Reconnect all harness connectors disconnected.

Start engine and warm it up to normal operating temperature.
Connect CONSULT-IIl and select “DATA MONITOR" mode.

Select "MAS A/F SE-B1° and check indication under the following conditions.
Condition MAS A/F SE-B1 (V)
Ignition switch ON {Engine stopped.) Approx 0.4 =

Idle {Engine E warmed-up to normal cperating 09-12 o
temperature )

2,500 rpm (Engine is warmed-up to normal oper- i
ating temperature.) 15-18 <=

Idle to about 4,000 rpm 09-12t0 24" <

MONITOR ITEM CONDITION SPECIFICATION

MAS AfF SE-B1 See EC-127

Engine: After warming up m 10% - 35%

=
Shift lever: P or N (CVT}, Neutral
CALILD VALUE (M)

Air conditioner switch: OFF 2,500 rpm <=
MNo load

Engine: After warming up 10-40gmfs <
Shift lever: P or N (CVT}), Neutral m
MASS AIRFLOW (MIT) .

Air conditioner switch: OFF 2,500 rpm | 4.0 - 10.0 gm/s 4

Mo load
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' YTEYKa PaspeXEHUa K
P HEYUTEHHbIH BO2AYX

KoHcynbTauum n TexHn4yeckoe oby4vyeHme ot alflash
HekoTopble NPUYUHBI NOBBILLEHHOW TONNWBHOW KOpPEeKLUUK

Hexgatka| |lpeaen

pazHein” MAF onnusa| | no 023

+30°%

I-TF-

+15%

CymMmapHan ,
TonnueHas 0%

KOppEeKLMA

15%

-30%

XX
(10%)

* [1Nna cnpaBku

1000 2000 3000 4000 5000
(20%) (40°%) (60°%) (80°%) (100%)
CkopocTe ABuratena (obO/MMH) M Harpyaka (o)

BrnnaHue pasnu4uHbix
COCTaBnALWMX (MPUYKH)
N30bITOYHOIO
oboraLwleHnsa coctaBsa
BO34YLUHO-TOMSINBHOWU

CMeEeCU

(& VEH SPEED {MPH]

12
66

I] T T T T

& 02 B1Z51(V)

0.0
-0.8

] 200

0.865
0.655
D.560

£ LT TRIM B2 (0/)

3 02 B2 51(V)

0.0
3.1
Bl 0-8

0.745
0.655
0.525
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KoHcynbraumm n tTexHndeckoe obyyeHne ot alflash
[dunanasoH gaHHbIX* "pacxogomepa” TomoTa npu XX nporpeToro Asurarens

Idle
3
(a/sec)

2500 7-8 9-10 12-13 | 14-15 15 15 17 17 -18
(g/sec)

* LEXUS Technical Training

BapI/IaHTbI* 3dlPA3IHEHUNA YYBCTBUTESJIBHOIO 3Jf1EMEHTAa

Normal Very Light Dust Adhesion

Fiber Adhesion

Toyota MAF Sensor (slot-in
G %20 type)**
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KoHcynbsraumm 1 tTexHndeckoe obyyeHune ot alflash
BbiBOAbI
OQOHO3HaYHbIN pesynbTaT AaeT NPOBEpPKAa 3HAYEHUI BCEX KOHTEKCTHbIX NapamMeTpoB
CUCTEMbI YrpaBneHna gsuratenem, a He Tonibko MAFa 1 npu pasnnyHbIX pexmnmax.

Tabnnua n, B KOTOPYHO 3aHOCATCH KOHTEKCTHbLIE NMapaMeTPbl U aHanu3 3TUX JaHHbIX
NO3BOSMINT ONpPeaennTb «KMICTOYHMK» Npobnem.

CropocTh EpaleHHA
ABHTEITEHH oG ImHA 1000|1250(1500{1750(2000|2250| 2500|2750

“Fac:ug BE0sAyxa ,rfcek OGpaTHana cBA3b NoAavyu TONNUBa

no cogepxaHU0 KUCNOPoAa B 0TpaboTaHHbIX razax
Harpyska na

ABHraTeNnkb , %o

Hanpaxenue AMPB * B --
KpaTkoEpemenHan
koppekyua (5FT), %

Honroepemennan
koppekyHa (LFT), 9

025 (Bank1!/Bank2), B -E M cocTaBa cMech

HanpsxeHue KUCNoOpoAHOro AaT4yuKa

~ S 4 780 *
oy 4 T - BpeMA 3ajepKKu

- o -
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KoHcynbTauum n TexHnvyeckoe oby4vyeHme ot alflash

BbiBOAbI
He ctonT akcnepumeHTarnbHble AaHHble ogHoro Tuna MAF pacnpocTpaHaTb Ha

Opyrve ero BapuaHThl.
A Henb3s «BblpblBaTb»3HAYEHMUE HANPSHXKEHUS OQHOro AaTtynKa U CyauTb O ero
COCTOSIHMM TOSIbKO MO €ro HanpsHKeHU. 3TO HANPsXKEHUE — PYHKUNS HECKONMbKUX
BESTIMYKMH, & HE TONbLKO ero paboTocnocobHOCTN.

Ero BbixogHOE HanpsXXeHne 3aBMCUT OT KONIMYeCTBa Bo3ayxa, KOTOPOE npoxoauT
Yyepes Hero. Ho onpenensercs, Kpome 3Toro, CneayoLnMm:
* FEPMETUYHOCTLIO BMYCKHOMO TpakTa
* ICNPaBHOCTLI KOMMOHEHTOB APYrMX CUCTEM:
* peumpkynaumm BbixnonHbix ra3os (EGR)
* N3MEHEHUHA reoMeTpumn BNyckHoro kosnektopa (ACIS)
* cucrtembl ynaenueaHug napos (EVAP)
¢ BEHTUNAUUN KapTepHbIX rasos (PCV)
*HaNU4ns AONOSTHNUTENBHOrO 060PYaOBaAHUS
* YCNOBUW 3aronNHEHNSA LMNNHAPOB 3apsiAoM BO34YLHO-TOMNSIMBHOW CMECU U T.1.
* noctosiHHOW BpemMeHn (Time Constant) camoro gatyuka (??7?)
[ToaTomy, npu aHanuse MAF, cnegyet obsi3atenbHO yYnThiBaTh Apyrne napamMmeTpol
NHXXEKTOPHOW CUCTEMbI, KOTOPble NO3BOMSAET NpocMaTpuBaTb 1 aHanu3anposatb bY
. COBPEMEHHOro aBTOMOOUNS.

(D 4
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KoHcynbTauum n TexHnvyeckoe oby4vyeHme ot alflash

BbiBOAbI
He ctonT akcnepumeHTarnbHble AaHHble ogHoro Tuna MAF pacnpocTpaHAaTb Ha

Opyrve ero BapuaHThl.

Henb3a «BblpbIBaTbh N3 KOHTEKCTa» 3HAaYeHne HanpsxxeHusa ogHoro aatynka MAF m
CYOAUTb O €ro COCTOSIHMM TOSIbKO MO €ro HanpsHKEHU0. ITO HaNPSHKEHNE — PYHKUNS
HECKOJSIbKUX BEMNNYMH, a HE TOSTIbKO ero padboTtocnocobHOCTU. A ero BbIXOOHOE
Hanps>XeHne XOTs 1 3aBUCUT OT KOSIMYECTBa BO3ayxXa, KOTOPOE NPOXoAUT Yepes HEro,
HO onpegensieTcs (3aBUCUT OT), KpOME 3TOro, CrneayoLwwnm:

* FEPMETUYHOCTLIO BMYCKHOMO TpakTa

* NICMPAaBHOCTLI KOMMOHEHTOB APYrMX CUCTEM

* peumpkynsaumen BoixsionHbix rasos (EGR)

* UIBMEHEHUSMN reOMETPUM BMYCKHOro Kosnrektopa (ACIS) « cuctemon
ynaenueaHua napos (EVAP)

* BeHTUNAumen kaptepHbix razos (PCV) * Hann4nem gONONHNTENBHOIO
obopynoBaHus

* YCINOBUSIMU 3arofTHEHNS LMNUHAPOB 3apsiAoM BO34YLLIHO-TOMSIMBHOW CMECH
nT.0.

[ToaTomy, npu aHanuse/nposepke MAF'a, cneayet oba3aTtenbHO y4uUTbiBaTh Apyrue
napamMeTpbl MHXXEKTOPHOW CUCTEMbI, KOTOPbIE NO3BOMSAET NpocMaTpuesaTtb bY

. COBPEMEHHOro aBTOMOOUNS.

(D 4
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KoHcynbraumm n TexHnyeckoe obyyeHune ot alflash
http://alflash.com.ua/avtovideo/
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I'IpeunomeHMe ot alflash
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O I'IpOBe,EI,eHI/Il/I 3-5-10-gHeBHOM (?) OMHOM BCTpeUn
(“kpyrnoro ctona”) B nepnon opueHTUpoBo4HO ¢ 23.06 no
14.07 nonga B neTHemMm cemenHoMm rnarepe "bepernnHs” Ha
bepery * YepHoro mops nog Ogeccon.
Yyactmne B KC no3BonnT He TONbLKO OTAOXHYTb, HO U 0BLWATLCS C Konneramm, 0OMeHATbLCS
onbiToM, 0bcyanTb Npodbnemst 06CRYXNMBaHNSA, AMarHOCTUKKA, aBTOPEMOHTA U APYrne BaXXHble
BOMNPOCHI.

A B TO BpeMmsi, Kora OTLbl ceEMencTBa 0yayT 3aHATbl 06CYXOEHMEM CBOUX TEM, YNEHbI UX
CEMEN CMOryT y4aCcTBOBaTb B Pa3fiMYHbIX MPOEKTaX 3TOro nareps U He ToNbKO “no3aropartb U
nonnaeaTtb , HO U NPOBECTUN BPEMS B YBNeKaTemNbHbIX U MOSIE3HbIX NPOEKTax fareps.

“BrogxeTHOCTb” 1 pasHoobpasne CTOMMOCTU NYTEBOK, MOSTHOLIEHHOE NUTaHne, HanaXeHHble
ObITOBLIE YCIIOBUSA, MO3BOSIAT U OTAOXHYTb BMECTE C CEMbEN U YOOBMETBOPUTH CBOU
npodeccruoHanbHble UHTEPECHI.

Bonpocbl, KOMMeHTapum, NnepeYveHsb xKenaTternbHblX Ans 0bCcyXaAeHna TeM, NPEeArioXeHuUs no
coepXXaHuto, Npuckinante Ha eseminar@yandex.ru (tema “KC”)

* http://megaleto.com/ S T
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