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Title: Calculating MAF Value Difference for SPN 2659 With Calculator
Applies To:A26

CHANGE LOG

Please refer to the change log text box below for recent changes to this article:

l10/24/2018 Initial Article Release
111/6/18 - Fixed links to 2659 FCAPs

DESCRIPTION

This document is supplemental for the A26 FCAP 2659 10, 16 and 18 and will guide the user through calculating the Mass Air
Flow (MAF) decrease as percentage as outlined in Step 3 of the FCAP.

Included are instructions, calculator and matrix of acceptable values for MAF decrease during Air Management Test ( AMT)
when comparing MAF value with EGR Valve Closed and EGR Valve Open.

SYMPTOM(s)

Diagnostic Trouble Code(s)

DTC Description
SPN 2659-10 Engine Exhaust Gas Recirculation 1 Mass Flow Rate : Abnormal Update Rate
SPN 2659-16 Engine Exhaust Gas Recirculation 1 Mass Flow Rate : Data Valid But Above

Normal Operating Range

Engine Exhaust Gas Recirculation 1 Mass Flow Rate : Data Valid But Below
Normal Operating Range

SPN 2659-18

Customer Observations or Concerns:

MIL Lamp
Low power
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SPECIAL TOOL(s) / SOFTWARE

Tool Description  |Tool Number Comments Instructions

Navistar Engine
Diagnostics ( NED)

Tools Resource Center

SERVICE PARTS INFORMATION

N/A follow FCAP

DIAGNOSTIC STEP(s)

This is supplemental diagnostics for FCAP 2659 - 10, 16 and 18 Step 3:

Step 3 Verify Mass Air Flow (MAF) changes when Exhaust Gas Recirculation Valve (EGRV) is commanded ON.

Decision

Perform Air Management Test .

Yes: End diagnostics, retest for SPN 2659 FMI
10.

Does MAF signal decrease when EGR valve is 100% during test?

Below are instructions for determining the acceptable MAF Decrease percentage in Step 3.

1. Record the required Air Management Test as outlined in Step 3.

2. Be sure to stop the recording when the AMT has completed.

No: Go to Step 4.
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E Navistar Engine Diagnastics - Air Management Test

|File Connection Snapshot Sessions Tests Procedures Tools Help

T

(2 ) Start Air Management Test

This Test DOES NOT give any pass or fail result. It only allows the
user fo collect data that can help isolate a system fault.

: g
OB DTEQ ¥ 2

COM Link - De-Actvats ) :T @ N
Inslmdl'nns|Enhy Condiﬁonsl | Start/Stop Record Session Signals | Y

[ [ Start Air Management Test ] [ Cancel I 0:00
Air Management Test
Overview:
Test will accelerate the engine, than cycle the EGR and VGT at pre- so0 1.0 W
determined set points. 500 0,8
® Test Run-Time - 3 minutes, 30 seconds 400 o
} Z a0 i
Procedure: 2 Dlj
(1) Verify Eniry Condifions are met. e bo
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|Figure 1: Air Managment Test - NED

Item 1: Click the Record Button

Item 2: Click the Start Air Management Test Button

Analyzing the AMT Snapshot :

Page 3 of 9

3. Open the recorded AMT snapshot using NED - Top Menu > Snapshot > Playback Snapshot Recording : Figure 2

=

E Navistar Engine Diagnostics - _[ﬁ_iffgl_'s_____...— 1 . $ '

_-_J .(‘a.‘ Record Selected
COM Link - Probin +. Record All

i

Set Data 5ample Rate

% Trigger Setup...
Arm Trigger

Playback Snapshot Recording...

Detectio

File Connection |Snapshot gions Tests Tools Help

DATA

»|* | Connection |yehicle Status | Pressure | Positi

Navistar Engine Diagnos

This is a Engine Electronic Control

Engine Auto-Detection:
- The Calibration ID is used to detect

Astartad Salact it from tha UYL En
| Opens previously recorded Snapshot(s) to display signals in graph format

Figure 2: Playback AMT Snapshot using NED

Item 1: Top Menu - Snapshot
Item 2: Playback Snapshot Recording

4. Select the AMT snapshot recording: Figure 3
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B Open - *‘/ ﬁ— — ﬁ
Lookin: | | SnapShots [ = 5 il
: H| HH413605_Performance_2018_10_01_11_10_07_500en_US.slk (2 kns6331
&} (1] HL516097_Default_2018_08_14_09_52_42_649en_US-slk.zip £ KN56331
Recent tems | (8 HL516097_Default 2018_08 14 10_43 47 74den_US-slkzip (3 kms6331
2 (1) KN563312_Air Management_Test_2018_10_18_13_53_09_399en_US-slk.zip (& KN56331
! (1] KN563312_Performance_2018_10_18_12_26 45_122en_US-slk.zip 3 kr56331
Desktop @ KM563312_Perforrnance_2018_10 18 13 36 33_650en_US-slk.zip
£ KN563312_Performance 2018 10_18_14 14 04_645en_US.slk
el KM563312_Performance_2018_10_18_14 14 _04_645en_US-slk.zip
= 6] KN563312_Performance 2018 10 18 14 21 58 353en_US.slk
Network Driv... |cT2) \'nj563312_Performance_2018 10 18 14 21_58_353en_US-slkip
65 KN363312_Performance 2018 10 18 14 33 20 195en_US.slk
L‘ @ KM583312_Performance_2018_10_18_14 33_20_195en_US-slk.zip
[-:""'\. el KM563312_Performance_2018_10_18_14_44_29_347en_US-slk.zip
Computer |85 KNS63312_Performance 2018 10 18 15 33 57_640en_US.slk 3.
< m | \‘ r
A
‘.ﬁ File name: /agement_Test_2018_10_18_14_45_07_4a4en_US-sk.zip
Metwork - r .
[ S Files of type: Symbalic Link file or a ZIP of a Symbolic Link file -
|Figure 3: Select AMT Snapshot
Item 1: Select AMT Snapshot Location Folder
Iltem 2: Select AMT Snapshot File
Item 3: Click Open
5. Select from the list 2 signals for graphing : Figure 4
- EGR Valve Position
- Engine Intake Air Mass Flow Rate
6. Select: Show Graphed Only box
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1,400 100
1,200 i
1,000 |
. 80
£ 800 " i
2 oo ag | : PR Valve Position (%)
400 - i “ === Engine Intake Air Mass Flow Rate (kag/hr)
20 |
200 :
0 o
o 50,000 100,000 150,000 200,000

Time
00:30.230 . 0 /
4> 0N :

Tl D Mame = |Value Units Graph

522257 Actual Engine Torque 240 1b-ft : -
171 Ambient Rir Temperature 71.8 F ]

108 Barometric Pressure 14.6 p3i : P
597 Erake Switch Released [T]

2630 CAC Outlet Temperature 100.4 E :

4765 DOC Intake Temperature 236.6 E :

3719 DPF Soot Load 3 B ]

1218 DIC - Active 0 [ 1, =
412 EGR Temperature 116 F [ yd

2791 EGR Valve Control 4] 3 : [

27 EGR Valve Position s 0 B [¥]

110 Engine Coolant Temperature 178 F: :

6895 Engine Exhaust Flow Rate 1379.2 kg/hr : - =
173 Engine Exhaust Temperature 450.1 F : < =

975 Engine Fan Estimated Percent Speed 4] 3 : ,/

132 Engine Intake RAir Mass Flow Rate «€—— [1351.9 kg/hr Z =

an s T 1z = [l

[Figure 4 : Snapshot Graph Setup

Item 1: Select EGR Valve Position
Item 2: Select Engine Intake Air Mass Flow Rate
Item 3: Select Show Graphed Only

7. Click your cursor in the middle of the MAF line while the EGR Valve was Closed as shown in Figure 5

8. Record the MAF value ( Intake Air Mass Flow Rate) . This is the total Mass Air Flow (MAF) value with the EGR Valve closed
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E Recorded Signal Playback - KN563312_Air_Management Test 2018 10 18 14 45 07_484en_US.slk
- e — F - - o

——
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o

Engine Type: International A26 (2017 - )
vehice Identification Number: 3HSDWTZR9KN563312

Transmission Type: Manual
Total Vehicle Distance: miles
Total Engine Hours:  hr

Software Identification: RABXSKMA
Engine Serial Number: 124KM2Y4504292
Rated Power: hp
Total Fuel Used: gal

1. Click Cursor Here & Save Screenshot as JPG... ] [ Print Screenshat...
1,400 00 <€~ EGR Valve Open
1,200 a0 MAF Value w/EGR Valve Closed
1,000
= =00 5 Bo
2 soo 40 =GR Valve Position (Ya)
400 ===Engine Intale Al Mass Flow Rate (kag/hr)
20
200
o o
|
50,000 100,000 150,000 200,000
Time
00:30.230 0
TIID Mame \_- Value Units Graph
27 EGR Valve Position N\ |o 3 Ed
132 Engine Intake Air Mass Flow Rate [1351.9 kg/hr z

R 2. Record MAF Value with EGR Vavle Closed

Figure 5: MAF Value with EGR Valve Closed

Item 1: Click Cursor Here
Item 2: Record the MAF Value with EGR Vavle Closed

9. Click your cursor in the middle of the MAF line while the EGR Valve was Open as shown in Figure 6

10. Record the MAF value ( Intake Air Mass Flow Rate) . This is the total Mass Air Flow (MAF) value with the EGR Valve Open
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Recorded Signal Playback - KN363312_Air_Management_Test 2018 10 18 14 45 07_484en_US.slk [ =NRE é}
Engine Type: International A26 (2017 - ) Software Identification: RABXSKMA
Vehide Identification Mumber; 3HSDWTZRIKNS563312 Engine Serial Mumber: 124KM2Y4504292
! Transmission Type: Manual Rated Power: hp
Total Vehide Distance: miles Total Fuel Uzed: gal
Total Engine Hours:  hr
1. Click Cursor Here\[ Save Screenshot as JPG... ] [ Print Screenshot. ..
—
1,400 100 1| o miaon = , <€~ EGR Valve Open
1,200 - MAF Value w/EGR Valve Open
1,000 ! / S
R g0
2 g0 40 / S— J =—EGR Valve Position (%)
00 | _ { = I Engine Intale Air Mass Flow Rate (kg/hr)
20 ' !
200 EGR VE,E:E Closed \
[l o] o] !
] 50,000 140,000 150,000 200,000
Time
01:24.230 )
‘I’|ID Mame \- Value Units | Graph
27 EGR Valve Position 1'\ 99.4 % ¥l
132 Engine Intake Air Mass Flow Rate W |341.6 kg/hr Z
“\ 2. Record MAF Value with EGR Vavle Open
Figure 6: MAF Value with EGR Valve Opened
Item 1: Click Cursor Here
Item 2: Record MAF Value with EGR Valve Open

Calculating MAF Value difference with EGR Valve Closed and EGR Valve Opened:

11. Using your 2 recorded MAF values, 1. MAF with EGR Valve Closed and 2. MAF with EGR Valve Open
12. Use this formula to calculate the difference in percentage or use the calculator below :

Using recorded values from example :

MAF value with EGR Closed = 1351
MAF value with EGR Valve Open = 341

(MAF with EGR Valve Closed - MAF with EGR Valve Open) / MAF with EGR Valve Closed x 100 = MAF difference in
percentage

Shown with values from example: (1351 - 341) / 1351 x 100 = 75% (rounded)

MAF Difference Calculator :
Enter MAF Value EGR Valve Closed|
Enter MAF Value with EGR Open ||
MAF Decrease with EGR Open %

Calculate

13. Use the scale below to determine if the decrease in MAF when the EGR valve is open is within specifications.

MAF Decrease with EGR Valve Open 50% 60% 70% 80% 90%

€——MAF within specifications —-»

Answer to Step 3: Yes : End Diagnostics, Retest for SPN 2659
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14. Calculated MAF difference (decrease) when the EGR valve is opened is expected to be greater that 60% .

15. Calculated values below 60% could be an indication of an EGR valve mechanical issue and /or soot deposits either in the
EGR valve or in the inlet of the EGR cooler causing restricted EGR flow .

16 . Please follow FCAP steps after making the determination if the MAF difference (decrease) is within specifications.

Below is an example where the calculated MAF difference is below specifications and would require further inspection of the
EGR Valve and EGR Cooler: :

Recorded Signal Playback - JN227116_Air_Management_Test_2018_07_27 08_47_54_357en_US_Pre.slk o S |
— e = = ! —— =
Engine Type: International A26 (2017 -} Software Identification: RAEXSKMA
Vehide Identification Number: 3HSDZTZROIN227116 Engine Serial Number: 124KM2Y4500379
Transmission Type: Manual Rated Power: 450.0 hp
f Total Vehide Distance: 76,265.21 miles Total Fuel Used: 12,195.4 gal
Total Engine Hours: 1,859.91 hr
1Click Cursor Here Save Screenshot as PG... ] [ Print Screenshot...
\
1,200 100 - S——
(el <€~ EGR Valve Open
| ——— _ )
1,000 20 ! [~ MAF Value w/EGR Valve Closed
800 .
= &0
S eoo ]
= 40 | e 4 =—EGR Valve Position (%)
400 i ==Engine Intale Air Mass Flow Rate (kg/hr)
200 20 EGR Valve Closed -
o [u]
|
o 50,000 100,000 150,000 200,000
Time
00:31.760 )
Y]ID Name \ = |Value Units Graph
27 EGR Valwve Position \ 0 %
132 Engine Intake Air Mass Flow Rate W1147.4 - ¥kg/hr
—— 2. Record MAF Value with EGR Valve Closed

Figure 7: MAF Value with EGR Valve Opened

Item 1: Click Cursor Here
Item 2: Record MAF Value with EGR Valve Open
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=oRcl X

Total Engine Hours: 1,859.91 hr

1. Click Cursor Here [ Save Screenshot as IPG... I [ Print Screenshot...
1,200 100 e T L

€~ EGR Valve Open

L MAF Value w/EGR V:

1.000 a0

800

600 R ! f

Engine Type: International A26 (2017 - ) Software Identification: RAEXSKMA
Vehicle Identification Number: 3HSDZTZR9IN227116 Engine Serial Number: 124KM2Y4500379
Transmission Type: Manual Rated Power: 450.0 hp
Total Vehide Distance: 76,265.21 miles Total Fuel Used: 12,195.4 gal

ka/hr

a0 ! e 1 =—EGR Valve Position (Ya)

20 EGR Valve Closed

0 50,000 100,500 150,000 200,000
Time

| 01:24.259

KXY i

400 | | Engine Intal:e Air Mass Flow Rate (lkafhr) :

T | D Name { Value Units Graph

27 EGE Valve Position '\ 99.4 %

132 Engine Intake Rir Masa Flow Rate B60.6 o kg/hr

Y= "7 Hecord MAF Value with EGR Valve Ooen
Figure 8: MAF Value with EGR Valve Opened

Item 1: Click Cursor Here
Item 2: Record MAF Value with EGR Valve Open

MAF value with EGR Valve Closed = 1147
MAF value with EGR Valve Open = 860
Shown with Values from example: (1147 - 860) / 1147 x 100 = 25% (rounded)
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REPAIR STEP(s)
N/A

WARRANTY INFORMATION
Warranty Claim Coding:

Refer to the Warranty Coding Manual for Group and Noun Codes.

Standard Repair Time(s):
Refer to the SRT Manual for Repair Times

OTHER RESOURCES

Master Service Information Site
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