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Guidelines and Precautions

Daimler India Commercial Vehicles Pvt. Ltd., as the manufacturer of BharatBenz vehicles, publishes this body/equipment mounting directive to provide body 

manufacturers with important technical information about the basic vehicle. This information must be observed by the body manufacturer in the production 

of bodies and equipment, fittings and modifications for BharatBenz vehicles. Due to the large number of body manufacturers and body types, Daimler India 

Commercial Vehicles Pvt. Ltd., cannot take into account all the possible  modifications to the vehicle, e.g. performance, stability, load distribution, center of 

gravity and handling characteristics, that may result from the design of attachments, bodies, equipment or modifications. For this reason, Daimler India 

Commercial Vehicles Pvt. Ltd., can accept no body manufacturer liability for accidents or injuries sustained as a result of such  modifications to the vehicles if 

such modifications have a negative impact on the overall vehicle. Accordingly, Daimler India Commercial Vehicles Pvt. Ltd., will only assume liability as vehicle 

manufacturer within the scope of the design, production and instruction services which it has performed itself. The body manufacturer is bound to ensure that 

its bodies and equipment, fittings and modifications are themselves not defective, nor capable of causing defects or hazards to the overall vehicle. If this 

obligation is violated in any way, the body manufacturer shall assume full product liability. 

Daimler India Commercial Vehicles Pvt. Ltd., does not issue body/equipment approval certificates for bodies not manufactured by BharatBenz. These directives 

only supply important information and technical specifications to body manufacturers explaining how to handle the product. These body/equipment mounting 

directives are primarily intended for the professional manufacturers of bodies, equipment, fittings and modifications for our vehicles. As a result, these 

body/equipment mounting directives assume that the body manufacturer has suitable background knowledge. If you intend to mount attachments, bodies 

and equipment on or carry out modifications to our vehicles, please be aware that certain type of work (e.g. welding work on chassis components) may only be 

carried out by qualified personnel. This will avoid the risk of injury while also ensuring that the degree of quality required for the attachments, bodies, 

equipment and modifications is given.

Illustrations and schematic drawings are examples only and serve to explain the texts and tables. References to regulations, standards, directives etc. are given 

in keywords and serve for information only. Additional information is available from any of the Daimler India  commercial Vehicles Pvt Ltd authorized Dealers 

or Service Centers.
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Mechanical part 

Revision Control

2211DIV1 - 11/22 ς OF1824 related and General Updates
2211DIV2 - 03/23 ς OBD II & EVSC updates
2211DIV3 - 09/23 ς Saloon Heating update
2408DIV4 ς 08/24 ς Chassis OD part no. updated (1.1 - Dimensions)
2507DIV5 ς 07/25 ς HDB Phase 1 improvements
2508DIV6 ς 08/25 ς OF1924 added
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Å Chassis alignment & levelling

Å Body/Chassis interface

Å Cooling system

Å Air Intake system

Å Steering system

Å Pneumatic system

Å Brake system

Å Exhaust system

Å Fuel system

Å Gearbox & shifting system

Å Suspensions system

Å Climate control

Å Maintenance & access

Å Ergonomics 

Å Miscellaneous 



2
5

0
7

D
IV

5

Please always download the latest version on: 
https://www.bharatbenz.com/buses

BharatBenz Buses - Body Building Directives 
OF 1624/1824/ 1924 Bus Bodybuilding Guidelines

5

For the approval of the body dimensioning (length, wheelbase and overhangs), it is necessary that the technical and legal limits of 
total and per axle load capacity of the chassis must not exceeded, considering all operating and loading conditions (dynamic and 
static). Refer to the chapter ά!ŘƳƛǎǎƛōƭŜ Load per !ȄƭŜέ page 08.
These chassis has been developed to meet several body building conditions, making possible the best relations between the weights 
and the body dimensions. However, if it is necessary to change the dimensions of the wheelbase, it is mandatory to present a 
technical proposal for Daimler Buses India. approval in advance.

Important:

As a safety measure, the technical limitations of the chassis always prevail over local legal values for the application of ready-  
made Vehicles..

(mm) OF 1624 OF 1824 OF 1924

Wheelbase 5950mm 6850mm 6850mm

Front overhang 2305mm 2305mm 2305mm

Rear overhang 3510mm 4041mm 4041mm

Overall length 11765mm 13196mm 13196mm

For the dimensioning of the bodies, the following basic dimensions must be taken into account  (values only for initial reference):

Tab1- Basic dimensions

1.Official approval

1.1 Dimensions
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1.Official approval

For the OF 1624/1824/1924 chassis, the dimension of the rear overhang is technically limited to 60% of the wheelbase value, in 
order to  ensure the ǾŜƘƛŎƭŜΩǎ drivability in accordance with adequate weight distribution and to meet the departure angle guideline.

As the proposal drawing numbers may include different versions of the same model chassis, we use the ά½D{έ numbering to 
establish the difference between them. Always check if the proposal drawing corresponds to the version that will be assembled.

Drawingsoffered for reference:

OF 1624L  A 831 000 06 97

OF 1824L  A 831 000 61 99 

OF 1924L  A 831 000 08 60 

1.1 Dimensions

Remark:
Max. Body width allowed is 2600mm for OF1624/1824/1924 Chassis
For other drawings contact BBA of Daimler Buses India

Important:

During the dimensioning of the front overhang take into consideration the legal limits or the local operation  
conditions in order to meet the approach anglespecifications.
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The ά.ƘŀǊŀǘ.ŜƴȊ [ƻƎƻέΣ and the written expression ά.ƘŀǊŀǘ.ŜƴȊέ are Daimler Buses India trademarks. The following notes, 
referring to the use of these trademarks, embrace a worldwide level for body builders that install a body not made by Daimler on 
a BharatBenz chassis:
ω The BharatBenz logo is to be attached only on the front of the body, centered at body height for the identification of the chassis. 
The name of the body maker has to be attached at a distance from the BharatBenz, referring to the body maker, and according to 
the drawings in the  following pages.
ω The written ά.ƘŀǊŀǘ.ŜƴȊ ƭŜǘǘŜǊƛƴƎǎέ has to be used for the identification of the chassis at the front & rear part, The name of the 
body maker has to be always attached at a distance from the written ά.ƘŀǊŀǘ.ŜƴȊ ŜȄǇǊŜǎǎƛƻƴέ (see drawings).
Therefore, the BharatBenz chassis are always supplied with the chrome plated BharatBenz Logo and the chrome finish BharatBenz 
written expression for the identification of the chassis. This chrome finish logo is attached by the body maker, to the body front 
end at chassis height, in name of Daimler Buses or its  affiliated companies. The same applies to the attachment of the written 
BharatBenz expression to the rear body end at a height below the rear glass. (see drawings)

The BharatBenz trademarks ŎŀƴΩǘ be used to identify the chassis, if the complete vehicle does not comply with the quality 
specifications contained in the Daimler Buses guidelines, for body makers.

ω Specific Daimler buses names, as Mercedes-Benz, CITARO, TRAVEGO, SHD etc., for example, ŎŀƴΩǘ be attached to the body. The 
body maker can only use his own type designation, which should not permit any confusion with the specific Daimler Buses names. 
ω The BharatBenz key, Fuel caps and steering wheel are marked with the BharatBenz by the manufacturer and are part of the 
chassis delivery scope. Interior elements (for ex., seats, ashtrays, roof interior, etc.), which are not integrated by the chassis 
manufacturer, are forbidden to be marked with BharatBenz trademarks. 

1.2 Use of BharatBenz trademarks

Official approval



2
5

0
7

D
IV

5

Please always download the latest version on: 
https://www.bharatbenz.com/buses

BharatBenz Buses - Body Building Directives 
OF 1624/1824/ 1924 Bus Bodybuilding Guidelines

8

The bodybuilders not authorized to use the original design for the body, or to copy the original design or elements of the original 
design. The body maker will have to create an independent design, whose appearance cant be confused with the original Daimler 
design. The use of original BharatBenz parts, with significant design, such as mirrors, headlights and other elements, require, 
therefore, the express approval from Daimler Buses or from its affiliated companies.

ω The bodybuilder commits himself to permit the necessary monitoring of the product and process of the bus body quality, by a 
consultant of the Daimler Buses body builder/Affiliated company. The acceptance of the body by the body maker consultant is not 
to be considered, under any circumstances, as a reduction of responsibility of the body maker on the product/ legislation/liability 
on the body. The maker of the body will also be made responsible for the chassis, under the aspects of responsibility on the 
product, should he not attain himself to the Daimler body building guidelines and, thus, compromising the performance of the 
chassis.

Any and all markings of bus bodies, with BharatBenz trademarks, that exceed these marking guidelines, require a separate 
trademark licensing agreement with Daimler Buses and a written  authorization from Daimler Buses.

Official approval
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Pink colored area: Protected area for BharatBenz trademark. 
This space is not to be used for the attachment of any other designations.

1- Recommended position for the BharatBenz Logo.
2- Recommended position for the BharatBenz Letters.
3- Recommended position for the Bodybuilder trademarks.

Blue colored area: The space other than protected areas (pink color) can be used by the body builder for Body Manufacturer logo/ 
trademark within the scope of the brand directives.

Front View Rear View 

1

2

2

3

3

Official approval
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2 Chassis weight

The weight values presented below are only for reference. For the adequate dimensioning of the body, the correct 
weight values must be established according to the chassis composition.

FA RA
Frame weightB00.01-0142-10  

FA - Front axle

RA  - Rear axle
Tab2- Weight reference values BSVI chassis

Chassis Front axle (kg) Rear axle (kg)

OF 1624 (Non-Retarder) 3225 2425

OF 1624 (Retarder) 3375 2525

Remark:

Reference values: may vary due to the installed accessories or to the chassis composition

OF1624: Without body, with full 380ltr. fuel reservoir, with G86 SAEIII gearbox, without driver, without spare wheel, without fire 
extinguisher and toolbox, with "AdBlue®" 51ltr. tank (holding capacity of tank is 35 liters).
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2 Chassis weight

The weight values presented below are only for reference. For the adequate dimensioning of the body, the correct 
weight values must be established according to the chassis composition.

FA RA
Frame weightB00.01-0142-10  

FA - Front axle

RA  - Rear axle
Tab2- Weight reference values BSVI chassis

Chassis Front axle (kg) Rear axle (kg)

OF 1824 (Non-Retarder) 3280 2515

OF 1824 (Retarder) 3365 2665

OF 1924 (Retarder) 3365 2703

Remark:

Reference values: may vary due to the installed accessories or to the chassis composition

OF1824/1924: Without body, with full 380ltr. fuel reservoir, with G86 SAEIII gearbox, without driver, without spare wheel, 
without fire extinguisher and toolbox, with "AdBlue®" 51ltr. tank (holding capacity of tank is 35 liters).
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3 Loads allowed per axle

3.1 Loads allowed per axle

The OF chassis frames are dimensioned to form a "single" structural set together with the body. The joining points between the 
body and the chassis must be distributed to avoid concentration of tensions, and that duly absorbs all the strains applied on the 
set.  
The Body Builder must ensure that all the interface points and those that are subject to strains are built duly embedded pursuant 
to the guidelines issued by Daimler Buses India
The admissible technical loads per axle for the chassis are as follows:

Tab3- Allowed technical loads

[kg] OF 1624 OF 1824 OF 1924

Front axle 6500 7000 7000

Rear axle 10200 11500 12500

Total 16700 18500 19500

For the use of other types of tires, please check the Chassis manufacturer's specifications with regard to the load capacity limit and 
inflation pressure.

The Body Builder must also observe the weight specifications mentioned in the corresponding law. When the technically admissible 
values and the legal admissible values differ, the one that presents the smallest value must prevail.

i
Gross Vehicle Weight Rating (GVWR) = Chassis + Body + Load (passengers + luggage)
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3 Loads allowed per axle

3.2 Admissible loads per axle

To ensure the drivability of the vehicles in all operation conditions: unladen, with partial loads or fully loaded at its GVWR limit, 
the Body Builder must plan and ensure the building of the body with a load distribution plan that makes possible that the static 
load on the front steering axle(s), is equal or higher than the one specified in the table presented below.

Tab 4 - Admissible loads per axle

Parameter Description OF (All) 

Unladen with the vehicle empty/without any load 25%

Laden (GVWR) with the vehicle completely loaded /GVWR 25%
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4 Chassis frame

4.1 Arrangement 

The OF chassis have a single frame concept, of the "ladder type" and with cross members fastened by rivets or bolts. 
It is closed at the frame ends with a crossmember.

Chassis frame B31.00-0999-22

BSVI- OBD I & II  Phase1 improvement from 2025
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4 Chassis frame

4.2 Chassis material

The OF chassis have a single frame concept, of the "ladder type" and with cross members fastened by rivets or bolts.

Side member dimensions 

Dimensions

A. 241 mm

B. 66,5 mm

C. 7 mm

R     9 mm

Structure materials:

Tab5- Structure materials

Chassis Material Equivalent

OF All BSK 46 Stahl EN10149-2 1.0984 NBR  6665 LNE 50
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5 Chassis modifications and adjustments

5.1 First cross member adjustment

i
No changes or repositioning are possible for the first cross member of the OF chassis.

Remark:

The first crossmember was not designed to attach towing hitch/hook
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5 Chassis modifications and adjustments

5.2 5ǊƛǾŜǊΩǎ /ƻŎƪǇƛǘ

i
The OF chassis do not make possible alterations in the driver ergonomics or its position.

Remark:

Integrate the front panel (B) and the floor (A) of the Podest to the body structure:

Arrow - Direction of travel
The red area - May be modified or replaced by the Body Builder
The blue area - Must not be modified or replaced by the Body Builder

B

A

BSVI- OBD I & II  Phase1 improvement from 2025

Support added below 
accelerator pedal
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5 Chassis modifications and adjustments

5.3 Vertical adjustment of front overhang

!
The longitudinal members are fixed and cannot be adjusted.
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5 Chassis modifications and adjustments

5.4 Wheelbase modification

!
Wheelbase modifications are not allowed for OF 1624/1824/1924 chassis.

Remark:

Regarding OF chassis, the removal of the central part of the vehicle frame is not allowed to install the feed-through type luggage 
compartment in the wheelbase region.
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5 Chassis modifications and adjustments

5.5    Rear overhang extension

Remark:

The extension of the rear overhang of the OF chassis is allowed within the admissible weight limits are observed (legal and 
technical) and the constructive limits for the rear overhang. Take into consideration that the departure angle must be kept within 
the established limits.

The extension of the vehicle frame must be done according to the following technical prescriptions:
Å In the preparation of the extension, the Body Builder must provide  the addition of cross members, in adequate quantity and 

distribution to keep unchanged the vehicle frame rigidity.
Å The material used for the frame extension and for the preparation of the new cross members, fastening plates and 

reinforcement pieces, must have thickness and quality equivalent to those of the original vehicle frame, as described in the 
chapter άChassis aŀǘŜǊƛŀƭέ  page 15* .

Å The welding must be carried out as recommended in άthe chapter 3.13 - Welding techniques/welding methods - of the 
manual Guidelines for Body Building - άDŜƴŜǊŀƭ Manual".

Å After welding the vehicle frame longitudinal members, apply reinforcements symmetrically in both sides of the frame. To 
avoid cracks in the spot weld and to preserve the longitudinal members elasticity, weld or bolt the reinforcement pieces to 
the frame in the shape of beveled corner plates and, at the ends, forming a common face with the upper or lower tabs of the 
longitudinal member. Keep enough distance between the longitudinal member web and the upper and lower reinforcement 
corner plates.
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6 Chassis alignment and leveling

6.1 Chassis Levelling: 

The OF chassis must be supported on a flat horizontal floor, duly with chokes and supported on racks as per the figure below. 
They must not be subject to strains and stresses caused by the weight of the engine and the transmission.

The figure below is illustrative. 

The necessary quantity and the arrangement of the devices must be established by the Body Builder, in such a manner that the 
chassis alignment conforms the respective proposal drawings.

Chassis alignment and leveling

During the leveling process the chassis must be leveled with reference to the corresponding proposal drawing.
The devices must be supported exclusively on the vehicle frame longitudinal members. The use of mechanic components such as 
those is not allowed: engine, transmission, axles, articulations, etc. Cross members and wings must not be used as support points.
The devices used in the leveling process must be rigid enough to ensure that the movements of people on the chassis or 
dimensional variations due to its own weight, transport and storage do not compromise the process. These devices must not be 
removed until the complete fastening of the body structure on the vehicle frame.
The chassis leveling must be ensured in other directions, the longitudinal and the transverse direction.

BharatBenz Buses - Body Building Directives 
OF 1624/1824 Bus Bodybuilding Guidelines
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Frame alignment

A

B

C

D

6 Chassis alignment and leveling

6.2 Chassis Alignment:

The Body Builder must ensure the frame alignment.
For complete vehicles, it must be ensured that the misalignment between the axles does not exceed the maximum values 
indicated below:

Chassis alignment:
(A - B) = 10mm maximum 
(C - D) = 15mm maximum

!
It is the manufacturer's responsibility to prevent that the misalignment of the axles does not exceed the specified maximum 
values, to ensure the perfect drivability and stability conditions.
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7 Interface Between the Body & Chassis

7.1 Areas for body fastening

All OF chassis are not self-supporting. The assurance of its integrity is shared with the body structure.

The correct fastening of the body to the chassis is extremely important to keep the structural stability of the set, avoiding 
concentration of tensions.
The body structure must be designed and assembled in such a way that they ensure the structural stability of the bus set (chassis 
+ body) consistent with the dimension values specified in the proposal drawings of the focused chassis, and/or other technical 
information made available by Daimler Buses India.
During the development of the body, the Body Builder must pay attention to the correct applications and to the legal and 
technical limits of the final bus set (chassis + body).
ά[έ shaped supports bolted to the longitudinal member are available to facilitate the fastening of the body during the body 
building process to the OF chassis equipped with air suspension.

!
 Use of U Bolt-type Contraction is not recommended for OF Air suspension chassis. 

Welding or drilling holes in the longitudinal member and frame cross members are not allowed.

Important:

Daimler Buses India does not interfere in the structural project of the body, which is sole responsibility of its 
manufacturer. Daimler Buses India makes available fastening locations and relevant guidance to make possible the 
interface between the body and the chassis. 

The Daimler Bus chassis have been designed, tested and produced to meet the requirements of the relevant 
applications.
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Important:

The Daimler Bus chassis have been designed, tested and produced to meet the requirements of the relevant applications.

Daimler India recommends that bodybuilder should implement regular service/torque checks to the additional body plates added to the 
vehicle; 

7 Interface Between the Body & Chassis

7.1 Areas for body fastening

In order to make the body building process easier, interface bolted ά[έ shaped brackets are available in the frame for this purpose.

The fastening of the body structure have to be carried out directly onto these brackets with the utilization of welding processes. If, for some reason, these 

ά[έ shaped brackets are rendered useless, the fastening of the body have to be mandatorily bolted on the frame rails.

New brackets may be added to the chassis frame for body fastening, provided that they are assembled according to the Body Building Directives.

In the rear axle region, it is not allowed to insert fixed supports directly to the longitudinal members.

Body attachment plates- Front

! 
CǳǊǘƘŜǊ ǘƻ ǘƘŜ ŜǎǎŜƴǘƛŀƭ Ǉƻƛƴǘǎ όƛƴŘƛŎŀǘŜŘ ƛƴ άƻǊŀƴƎŜέύΣ ŦƻǊ ǘƘŜ ōƻŘȅ ǎǘǊǳŎǘǳǊƛƴƎ ŀƴŘ ōƻŘȅ ǎǳǇǇƻǊǘΣ ǘƘŜ .ƻŘȅ .ǳƛƭŘŜǊ Ƴǳǎǘ ŜǾŀluate the needs of his project, 
and add the necessary quantity of fastening points to the chassis.

Body attachment plates-Rear 
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7 Interface Between the Body & Chassis

7.1 Areas for body fastening

It is essential that the whole available area on the support, highlighted in blue color in the figure, is used to avoid deformation of the interface supports and 
consequently of the longitudinal members ("spring" effect) and to provide an adequate interface between the body structure and the vehicle frame

On these supports, the cross members (or extensions) of the body base structure must be welded to the upper part, associated to the "wings" that join the 
body lateral parts (side cross members or their supplementary components).

The supports assembled at the front of the rear suspension, together with the internal reinforcements of the longitudinal members, must not be eliminated. If 
body structure requires additional and/or New Body plates, then they must be produced in a single plate (without splicing) with the same material (BSK46 or 
Equivalent) and minimum thickness of 6mm. For the fastening, use 06 (six) M14x1.5x40 ς 10.9 bolts (MBB N 000000 005514) and M14x1.5 ς 10 nuts (MBB N 
000000 005662), all flanged. Use a tightening torque of 172 ± 13 Nm for the fastening and carry out the control and recording in the internal documentation. If 
the supports thickness is changed by more than 6mm, the bolts length must be increased to meet the requirements of this installation.

.ƻŘȅ ŀǘǘŀŎƘƳŜƴǘ Ψ[Ω ǇƭŀǘŜ
Body attachment plates at 

Front

Important:
if Body plate Materials specified above is not available then the Indian Equivalent materials with Min Yield strength of 500mpa to be used.
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7 Interface Between the Body & Chassis

7.2 Inadequate Regions for the Body Fastening

The chassis numbering, during the entire body building process must be properly protected.

When a supporting base and/or additional fastenings are necessary due to concentration of loads or additional strains, in order to supplement 
the fastening of the body structure to the vehicle frame, remember that some areas of the vehicle frame are not appropriate for welded 
fastenings. If such areas are used and this damages the vehicle frame, such damages are not covered by the warranty granted by Daimler Buses 
India. Under no circumstances may the Body Builder use such areas for directly welded fastenings. Any undue use of welding in these regions 
may cause the loss of the rights to the warranty and transfer of the liability.

In some areas, the fastenings may be bolted to the vehicle frame.

!
Welding or drilling holes in the longitudinal members tabs and mobile frame cross members are not allowed.
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7 Interface Between the Body & Chassis

7.2 Inadequate Regions for the Body Fastening

Below follows the indication of chassis locations where the fastening of supports is not  permissible by means of welding, being 
mandatory the utilization of bolts to attach supports to  side members.

!  

Modifications to the frame are not permitted in the highlighted areas. Welding operation is not permitted throughout the frame.

Critical areas on frame:
Å Steering box bracket
Å Spring bracket
Å Stabilizer
Å Bump Stop
Å Shock absorber
Å Cross member
Å Engine mount

OFchassis Unsuitable areas for fastening
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7 Interface Between the Body & Chassis

7.3 Frame ends

Due to the arrangement of the power train set at the front part of the OF chassis, changes of the front overhang are not allowed.
The rear overhang may be altered as explained in chapter 5.5 άwŜŀǊ Overhang 9ȄǘŜƴǎƛƻƴέ.

Frame ends
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7 Interface Between the Body & Chassis

7.4 Wheelhouses

The wheelhouses must make possible the free movement of the wheels, i.e.., the wheels must not have their movement 
prevented when they are fully turned or during the flexure of the suspension system. Foresee clearances for the steering system 
movements.
The dimensions of the wheelhouses, indicated in the respective offer drawings, must be considered as minimum reference values. 
When the wheelhouses is designed, please take into account the tires dimensions, the possible use of anti-skid chains and the 
ventilation.

Remark:
Refer to the height (C and D) updated values in the respective offer drawings, according to the adopted versions.

Front axle Rear axleWheelhouse clearance lateral 



2
5

0
7

D
IV

5

Please always download the latest version on: 
https://www.bharatbenz.com/buses

BharatBenz Buses - Body Building Directives 
OF 1624/1824/ 1924 Bus Bodybuilding Guidelines

30

7 Interface Between the Body & Chassis

7.5 Central Unit Structure

!
Not applicable.

Remark:
Regarding OF chassis, the removal of the central part of the vehicle frame is not allowed to install the luggage compartment in the 
wheelbase.
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8 Cooling system

The radiators must be kept in their original positions, so that their attachment cushions can work freely. The radiators shall be 
properly protected before carrying out any service in order to prevent damages to the fins. Do not paint the radiator.

To ensure enough air flow for the coolers, do not put stickers, plates or other adornment pieces.

!
The coolers must be kept in their initial position, in such a manner that the fastening mounts may operate freely. The air cooler must 
be protected before the execution of any services, to avoid damages to the fins. The cooler must not be painted.

Remark:
The support structure of the cooling system is self-standing, i.e., they do not need to be tied to the body. Drilling holes, trimming and 
welding are not allowed to be done in this structure and also in their support points.
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8.1 Radiator fixation structure

8 Cooling system

To assure enough air passage to the radiator, do not put labels, plates and adornment pieces.

!
The support structure of the cooling system ŘƻŜǎƴΩǘ need attaching to the body, in other words, it is self-supporting. Drillings, cuts 
and welding are not allowed on this structure and on its fixing points.

Sustaining structure of the radiators
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8.1 Radiator fixation structure

8 Cooling system

Foresee a clearance higher than 50 mm between the ǊŀŘƛŀǘƻǊΩǎ support structure (cooling cage and all components) and body 
(front panel/structure, engine cover, side panels, etc.) to attend possible variations in manufacturing.

A flap with enough size has to be provided in the body to allow maintenance access to the cooling system, including the 
radiators replacement. The body must permit the engine and radiators removal through the vehicle front part. Any 
reinforcements of the body that may exist in this area should be removable.

50mm
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8.2    Radiator compartment

8 Cooling system

Due to the original configuration used in the cooling system of the OF chassis the Body Builder does not have to install additional 
deflectors between the coolers set and the engine, however, the body must have front openings for the coolers, as described in 
the chapter ά/ƻƻƭƛƴƎ System hǇŜƴƛƴƎǎέ page 37. 

The baffle plates have a purpose to prevent the recirculation of hot air that comes from the engine compartment.

If this requirement is not complied with, the effectiveness of the engine cooling system may be compromised.

Not satisfying this requirement results in the compromising of the engine cooling system performance.

During the production of air baffle plates, the following points must be taken into consideration:

Due to the movements of the cooling system, it is important to use rubber profiles and/or similar pieces to carry out the sealing 
and avoid damages to the coolers.

ÅThe plates must be detachable and the access for the maintenance of the periodical maintenance items must be ensured.

ÅLinings or rubber elements must not be supported directly on the cooler honeycomb to avoid damages.

ÅDo not carry out rework services in the cooler support structure.

! 
Ensure the sealing between the coolers compartment and the engine to avoid the recirculation of hot air. Linings or rubber elements 
must not be supported directly on the cooler lines, to avoid damaging them. Hot air from the engine compartment must not flow 
into the cold air environment where the coolers are located.

Remark:
During the manufacturing of the bodies for the OF chassis, the Body Builder can install air baffle plates at the upper and lower part 
of the cooling unit, in order not to affect the cooling system performance.
The baffle plates purpose is to avoid the recirculation of hot air in the engine compartment.

Cooling System



2
5

0
7

D
IV

5

Please always download the latest version on: 
https://www.bharatbenz.com/buses

BharatBenz Buses - Body Building Directives 
OF 1624/1824/ 1924 Bus Bodybuilding Guidelines

35

8.3 Radiator fan and air deflector

8 Cooling system

A clearance larger than 20 mm must be kept between the surface of the coolers set support structure όάŎŀƎŜέΣ including its 
components) and the body parts (engine cover, side panel, etc.), to meet the requirements of possible manufacturing variations .

The body must be equipped with an access cover to the cooling system, big enough to make possible the maintenance of the 
coolers (including replacement works).

When the body has cross members in this region that make it impossible or difficult to carry out the maintenance services, they 
must be produced in a manner that renders them removable.

Fan blade positioning 
Deflector

1 Fan blade

Minimum clearance, A = 25 mm
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8.4 Expansion tank (Coolant reservoir)

8 Cooling system

The expansion reservoir filler neck must allow free access for the refuel with a watering can, and/or automatic equipment (gun with flow control).

In case extension to filling neck, the proposal must be pre-evaluated & authorized by Daimler Buses India.

Expansion tank
1Pressure valve

2 Filler neck

!
The expansion tank (coolant reservoir) must be kept in the original position.

! 
The pressure valve of the expansion reservoir must not be modified or removed. Its seal must remain unbroken and the refuel must be made 
through the reservoir filler neck.
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8.5 Cooling system openings 

8 Cooling system

Free area of air pickup

The unobstructed air intake area must be positioned immediately in front of the radiators.

 The illustration beside shows the radiator air pick-up grille for chassis with front engine.

Tab6- Free area of air pickup

Cooling system Openings 

Chassis BSVI Minimum area (dm²)

OF1624(S/H/L) 30*

OF1824 30*

OF1924 30*

* Free openings shall be maintained relative to radiator position of the chassis.
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9.1 Engine air intake system

9 Engine air intake system

It is highly important that the engine receives enough air quantity for the combustion and air must be free of dust and impurities.

It is important that the Body intake duct is dimensioned and designed in such a manner that satisfies engine air intake needs.

During the body building process, the whole intake air system must be protected from impacts or paint residues.

!
Do not disassemble the Air intake system, If its is necessary, disassemble the air filter during the body building process, the connection hose 
between the air filter and the engine turbine must be immediately sealed after the removal of the air filter and kept that way during the entire body 
building process. Remove the seals only during the air filter installation.

!
Compressed air must not be used to clean the filter element to avoid damages.
Modifications of the air filter and air intake system lines position are not allowed, it may void the warranty of affected systems.

Air filter location Air filter 
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9.2 Air Intake Box

9 Engine air intake system

For the OF chassis (right-hand drive vehicle), the air intake box must be produced as per guidance described in the chapterά!ƛǊintakeǇƻǎƛǘƛƻƴέ

page40.

Seal the air intake box opening with the lateral of the body to ensure the air flow.

The air intake box may be disassembled to avoid damages during the chassis and body coupling process. The air filter intake must be sealed to 
avoid the penetration of residues.

9.3 Air intake opening

The body opening for air intake to the engine must have a minimum area :

Tab7- Minimum area for air intake

Chassis Air intake box Minimum area (dm²)

OF1624 RHD 4.0

OF1824 RHD 4.0

OF1924 RHD 4.0

The body opening for engine air intake shall be located in front of the filter air intake and allow  free of dust or dirt air inlet in a satisfactory 
amount for combustion, as well as ensure longer filter  element durability.
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9.4 Air intake position

9 Engine air intake system

The opening in the body that serves for the air intake for the engine must be positioned right in front of the filter air intake and make possible the 
entry of air free of dust or impurities in a quantity enough for the combustion, as well as to ensure a longer durability of the filtering element.

A new air intake box must be built and installed at the right side of the bus body. Please see the proposal below:

Air intake position

A Side view
B Bottom view

A Air pick-up (4.0 dm² free area)
B Pipe

Pipe between the box and the air cleaner 

Proposed pick-up box Proposed pick-up box

C Inside view
D 15 mm radius
E Drain
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9.5 Air filter restriction level sensor

9 Engine air intake system

The chassis are equipped with an electric sensor that indicates the restriction of the air intake system (dirty filter) with indication at the 
instrument cluster.

OF chassis are equipped with an electronic sensor for the indication of the air filter restriction level.

During the body building process, it is necessary to protect it against impacts and paint residues to avoid the air intake occurs without filtering.

Instrument cluster BS VIAir filter restriction sensor

Remark:
ÅFor BS VI vehicles the indication is given as a pop up notification on the LED screen
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10.1 Steering system

10 Steering system

No alteration must be made to the fastening of the steering to the chassis structure. The structure supports, and its respective consoles, are 
integral parts of the officially approved steering set.

The upper part of the front panel must be integrated to the body to avoid steering wheel vibrations.

Modifications in the angular transmission box structure are not allowed.

Steering Gear Box position

Special Care with the Steering System During the Body Building Process:
ÅThe steering components must be adequately protected during the welding and painting process.
ÅThe use of steering system components to carry out tests of welding electrodes and/or to connect to ground the welding equipment is strictly 

forbidden.
ÅDuring the drilling and trimming operations, take care not to damage the hydraulic line. Check for leaks the power steering system, mainly round 

the connections, when completing the installation of the body.
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10.2 Power steering reservoir

10 Steering system

Do not reposition the power steering oil reservoir as changing the original engine supports is not allowed.

It is not allowed to change the positioning and fastening of the power steering oil reservoir & its hoses, their routing as it is installed in its final 
position. Care to be ensured that the crimping of hoses(Highlighted Area below) is avoided due to addition of Body structure and during 
bodybuilding.

It is necessary to ensure the refueling access through the front cover/lid of the vehicle.

Power steering oil tank Steering Oils reservoir position
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10.3 Adjustable Steering Column

10 Steering system

!
Check the updated values in the respective proposal drawings, according to the adopted versions.

The OF 1624/1824/1924 chassis are equipped with adjustable steering column, aiming and adjusting it to the driver cockpit.

When the chassis has this feature, the Body Builder must plan the layout of the dashboard at an appropriate distance from the steering column to 
make all the adjustment positions possible.

The body panel must have a minimum clearance of 5 mm with regard to all the steering column adjustment positions.

The adjustment dimensions of the steering wheel are indicated in the respective proposal drawings, and must be considered as minimum 
reference values.
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11.1 Pneumatic outlet for auxiliary services

11 Pneumatic system

The body accessories that are pneumatically actuated such as the horn, the doors actuation and other pneumatic devices, must not be connected 
directly to the service or parking brake circuits, or their air reservoirs.

The location of the Auxiliary compressed air tank for the accessories is highlighted in below picture for OF1624/1824/1924 chassis.

Bodybuilder must assemble the multiport  connector or suitable adapter while taking air supply to auxiliary devices.

Positioning of the Auxiliary tank on OF1624chassis
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11.2   Pneumatic hosing (connection plates)

11 Pneumatic system

!
Not applicable.
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11.3   APU (Air Processing Unit)

11 Pneumatic system

The position of the APU (Air Pressure Unit) set is the definitive one, and must not be altered. Prepare access for the removal, to facilitate the 
maintenance.

Provide an ά!έ clearance of 30mm on the APU set to make its removal possible

!
Do not start the engine while the APU (Air Pressure Unit) control pipe is removed.

Clearance over APU

A      Clearance of 30mm

A
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11.4  Compressors

11 Pneumatic system

The chassis compressors are actuated by gears and are coupled to the engine.
In the production of the engine cover/hood, it is necessary to provide access to the upper part of the compressor.

Air compressor
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12.1 Brake system

12 Brake system

The chassis brake system must not be changed.
During the body building processes, the systems must be duly protected.

Do not insert derivations in the brake circuits, as the use of the connections previously made available in the chassis for the 
actuation of the pneumatic components as described in the chapter άtƴŜǳƳŀǘƛŎ Connection for auxiliary ǎŜǊǾƛŎŜέ page 45 is 
compulsory.

The Body Builder must carry out inspections to identify possible leakage and/or damages in the components after the completion 
of the body installation process.

Before the dynamic assessments are carried out, all the systems must be duly reviewed and corrected as a safety measure. If 
doubts arise, contact Daimler Buses India.

Parking Brake Adjuster Lever

The parking brake actuation lever is supplied in the chassis in a provisional position. The Body Builder must provide for its 
fastening in a visible and practical place, of easy access to the driver, foreseeing also the need to use it in emergency cases.

It must also be positioned in a place that makes impossible its accidental or undue access. The complete travel of the lever must 
be free from interferences.

Service Brake Pedal

The service brake pedal is assembled in its definitive position in the chassis, however the Body Builder must ensure its free travel, 
without interferences such as from wiring harnesses, lines, trim parts, floor, etc.

Parking brake lever 
1. Actuated brake
2. Released brake

Parking brake lever position
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12.2  Retarder

12 Brake system

The chassis may be equipped with Electromagnetic retarder (Telma) as a special variant.

It is an aggregate particularly suitable for vehicles that operate in hilly regions or places that have mixed topographic conditions. Its application 
will result in a significant increase in the durability of the brakes system (mainly the brake pads and linings) and mechanical components in 
general.

During the installation of the instrument cluster of chassis equipped with retarder, the position of the actuation controls must be planned taking 
into consideration in such a manner that the driver is able to reach them easily avoiding ergonomic problems and interferences.

LǘΩǎ operation must not interfere with the Body dashboard or any component near by.

RetarderRetarder lever in the Combination switch 

In the assembly of Tourist coaches, the luggage compartment structure or Sheet metal panels or Body floor (Plywood) must be at least 100mm 
above the Chassis longitudinal members. 

Thermal isolation materials must also be added to the Right, Left and Top sides and on the retarder.
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12 Brake system

!
Add thermal isolation to the wiring harnesses, lines, and other components of the body that are susceptible to high temperatures.

!
The fuel lines must not be positioned in the inner part of the vehicle frame in the retarder region. Ensure that the fuel lines routes are kept at the 
external part of the frame as installed in the original chassis keeping them at a safe distance from the heat sources.

!
Information related to the fastening of the electronic control unit and other instructions related to the electric part, are included in the manual 
ά.ƻŘȅ Building DǳƛŘŜƭƛƴŜǎέ ς Specific electric/electronic Part, in the chapter 17 ς ά¢ŜƭƳŀ wŜǘŀǊŘŜǊέ.

!
The batteries compartment must be placed behind the front axle.
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13.1 Exhaust system

13 Exhaust system

The genuine part of the chassis, from the engine until to the muffler/catalytic converter (including), must not be changed.

13.2 Exhaust System counter Pressure

Carry out the counter-pressure measurement, in the case the original exhaust pipes length is extended, and the values obtained must be smaller 
than:

Å280 mbar for chassis with BSVI  engines.

!
Further  information  is  described  in  the  Body  Building  Directives  - General  Part,  in chapter 3.23 - Exhaust System.

Exhaust system
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Exhaust outlet pipe

13 Exhaust system

13.3  Exhaust outlet position

OF BSVI chassis exhaust system does not requires any tail pipe extension by Bodybuilder until unless local legislation demands or situation prevails.

In the case of exhaust pipe extension, the pipe added by the Body Builder must have a diameter equal or greater than the one of the genuine 
component.

The fastening of such extension to the body must be made by means of elastic elements identical to the original ones supplied with the chassis.

When extending the pipes, it is necessary to take care to prevent that the exhaust gases back pressure does not exceed the established limit, 
according to ά9ȄƘŀǳǎǘ {ȅǎǘŜƳέ. 

For the assembly of Exhaust outlet, the body project must foresee an orifice for the exhaust pipes, with minimum clearance of 20 mm to avoid 
interferences. According to the material used in the production of the body structure, it is necessary to study the necessity of adopting protections 
to avoid damages caused by heat.

In the production of line extension, the movements of some components must be taken into account, such as: axles, transmission shafts, etc.

!
Do not reposition or rotate the exhaust tail pipe orientation. 
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13 Exhaust system

13.4  Exhaust gas treatment system

13.4.1 AdBlue®" Tank

The BS6 chassis are equipped with an "AdBlue®" tank plus a pump, necessary to meet the  legislation requirements.

When necessary, the "AdBlue®" line and pump may be removed during the body building process and must be properly stored 
and identified. 

13.4.2 Protection of "AdBlue®" Tank

To avoid system contamination, it is mandatory that contaminants do not come in contact with the solution. It is necessary to 
carefully preserve the after treatment system and related components during the installation of the implements and bodies to 
avoid contact with contaminants.

During the installation of bodies, the system should remain closed (including breathers) to preserve covers, nozzles, and 
connections. Protective plugs (rubber) can be used on genuine covers,  improving security against damages to system 
components.

During the handling of after treatment system components, they should remain closed and protected (with genuine covers and 
other protections).Besides, they should be kept away from contaminants such as fuel, oil, grease, dust, dirt, metal residues and 
detergents.

!
The catalytic converter must not be removed during the body building process.

During the body building the catalytic converter must be protected from mechanical impacts to avoid damaging the sensors etc. 

After treatment systems are extremely sensitive to potential impurities contained in "AdBlue®" solution.

To avoid the contamination during the vehicles' refuel or utilization, properly protect the "AdBlue®" tank fitting to avoid residue built-up by 
installing access covers on the side and on the mud flap.

BS 6 chassis are equipped with an "AdBlue®" tank
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13 Exhaust system

13.4  Exhaust gas treatment system
13.4.3 ά!Ř.ƭǳŜ ϯέ Pump

The "AdBlue®" pump must not be removed from its original position, even if changes in the "AdBlue®" tank position occur.

The connection hoses between the tank, the pump and the metering valve have been defined with specific lengths for this purpose and their 
replacement is not necessary.

Arrangement of the AdBlue ® Pump
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13 Exhaust system

13.4  Exhaust gas treatment system

!The "AdBlue®" pump must not be changed from its initial position, If damages occur during the body building process, the line must be 

replaced, and the same original material characteristics must be kept.
"AdBlue®" lines must not have joints

!
In Brazil, the chemical product (urea diluted with water) is called Arla 32 (NOx Liquid Automotive Reducing Agent), in European countries it is 
called "AdBlue®", and in the USA, DEF..

!
When the "AdBlue®" reservoir line and pump connections are disassembled, it is necessary to protect them from damages and contaminations.

!
The "AdBlue®" is a chemical product (urea diluted in water) of synthetic origin, used to reduce the pollutant emissions of heavy vehicles that use 
the SCR (Selective Catalytic Reduction) system.

The "AdBlue®" fluid is produced by synthetic means, and is a transparent, basic, colorless and odorless product and is not toxic. It is not a 
dangerous substance and fits into the 1 category of danger, i.e.., the lowest risk category. however, it is very corrosive when in contact with 
some metals, including the carbon steel and presents high capillarity.
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BSIV Exhaust System 

13 Exhaust system

13.4  Exhaust gases treatment system BS6

13.4.4 άAfter treatment ǎȅǎǘŜƳέ- OF BS 6 Chassis

OF chassis are equipped with Ϧ{/wά system component, required to comply with the legislation BSVI.

The position for BS VI Fuel tank, exhaust muffler and Ad-Blue system are positioned based on ATS packaging and should not be 
disturbed by bodybuilder. 

13.4.5 Exhaust treatment system openings-

A minimum opening of 25dm2 to be provided in the Body for efficient cooling of the Exhaust system, The Perforations to be 
given on the body skirt panel/flap, its position must be exactly on the side of the muffler. 

To avoid heat & Noise transfer to Body or its components Thermal insulation to be provided.
Minimum of 300mm to be available between the exhaust system and body structure/ floor.

1020

640

850

Exhaust system-Front view

Exhaust system-Side view

Exhaust system- Complete view

Removable  shield
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13 Exhaust system

13.4  Exhaust gases treatment system BS6

13.4.6 Catalyst

SCR system

!
The catalyst/SCR system should not be removed in the body building process. During the body assembling process, the catalyst must be protected 
against mechanical impacts in order to prevent damages to the sensors, etc.

13.4.7 Turbocharger heat shield 

On the OF chassis with OM926 engine it is necessary to ensure a minimum clearance of 70mm at the engine cover to permit the removal of the 
turbocharger's heat shield.

3.NOX Reducing SCR

2.Oxidation catalyst

3.ATS Mixing pipe

5.Exhaust pipe

1.Engine to ATS
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Å The ATS unit and Exhaust pipe should not be relocated from the original position 
Å The body components near BS6 exhaust unit should be well insulated, There must be a gap between the top of 

the ATS and Body (A), as shown.
Å Similarly, There should be a minimum gap of 100mm from the muffler and body in the lateral direction (B);
Å The body skirt panel on ATS should have an perforations of minimum 25dm2  opening positioned exactly in 

front of the ATS to allow free flow air for cooling of the ATS.

A ς 300 mm min.

B ς 100 mm

Fig. ATS View from front

Plywood

Body support structure

Skirt panel

Insulation:  Superwool plus 1200 with AL foil 
Density : 128 Kg/m3
Source;  (Murugappa Morgan Thermal Ceramics Ltd.)

ATS Body side panel with 25 dm2 Openings 

13.5 Exhaust unit insulation Exhaust system

A

B
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14 Fuel system

14.1 Fuel reservoir

The chassis are supplied with the fuel tanks in their permanent position.

LǘΩǎ repositioning is not permitted. In exempted cases prior evaluation & approval of the repositioning is necessary from Body Building Advisory, 
Daimler buses India.

The fuel reservoirs installed by the body builders must follow the building norms and safety tests established for the purpose, in force in the 
respective countries, as well as the prescriptions contained in this chapter.

For the all the OF 16T/18T/19T chassis, we recommend the utilization of the original Daimler (A 400 470 1101) fuel reservoirs of 380L holding 
capacity.

Fuel Tank
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14 Fuel system

14.1 Fuel reservoir

Fuelreservoir/Chassis 380L

OF1624 4130 mm

Tab8- Original fuel reservoir position

OF 1624L Position of the reservoirs

D

14.1.1 Fuel reservoir position
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14 Fuel system

14.1 Fuel reservoir

Fuelreservoir/Chassis 380L

OF 1824 / 1924 5030 mm

Tab9- Original fuel reservoir position

OF 1824 / 1924 Position of the reservoirs

D

14.1.1 Fuel reservoir position
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14 Fuel system

14.1 Water Separator

14.1.2 Water separator filter

The fuel system has a water separator filter, which has as function to improve the quality of the fuel, making possible a better 
performance and increasing the durability of the engine. 

The body manufacturer must foresee in the Body Development project an easy access for the view and maintenance.

If the repositioning of the separator filter is necessary during Bodybuilding process, Kindly contact Daimler Buses India with 
relocation proposal. 

This new location must not make possible oil spillage on components such as the belts, exhaust pipe, cooler and other peripheral 
components, during the removal for cleaning.

The maintenance services must be carried out according to the ά.ƘŀǊŀǘ.ŜƴȊ Maintenance tƭŀƴέ or whenever a high 
concentration of water in the fuel is present.

14.1.3 Fuel System Bleeding

It is not necessary to release or disconnect the connections and lines to bleed the fuel system. If the lines between the nozzle 
and the diesel injection unit is removed, replace them with new lines to avoid leaks.

The incorrect installation of the lines in the nozzles and/or injector units may cause diesel leakage, and consequently, the risk of 
fires.

Water separator filter

Water separator filter

!
Bodybuilder must keep easy access for viewing its condition and maintenance access, side cover or flap must be openable type.
Do Not combine Water separator and Battery Box, they must be separated & drain hole to be provided in its compartment.
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14 Fuel system

14.1 Water Separator

14.1.4 Bleeding Procedure

1. Pump the fuel, using the manual pump handle 1, until you notice a strong resistance caused by the increase of the system 
pressure.

2. Actuate the starter motor, without accelerating. If the engine does not start within 20 seconds, interrupt the starter motor 
actuation and wait for at least a minute before trying again. If the engine does not start to operate, repeat the bleeding 
process.

3. Let the engine continue to operate for approximately 1 minute to eliminate the air completely from the system by the self-
bleeding process.

Water separator filter

1
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14 Fuel system

14.2 Central fuel tank

!
Not applicable.
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15 Manual gearbox

15.1 Care with the Transmission Control System

The chassis are delivered with the final configuration of the gear shifting system, no changes are allowed.

/ƘŀƴƎŜΩǎ in original position may cause hard gear shifting, more efforts to driver & other ergonomics issues. 

During development of engine hood and front panel, lever and gear shifting assembly movements shall be foreseen, taking into consideration all 
gear shifts, as well as the cushioning system  clearances of powertrain unit, thus avoiding interference.

In the shifting lever area, the assembly of the finishing pieces must be foreseen, in order to avoid  the noise, heat and impurities penetration.
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15 Manual gearbox

15.2 Gear shifting system cables length 

The gear shifting system cables are delivered in definitive length, and must not be  changed.

The Body Builder must also ensure to keep a minimum distance of 50 mm between the powertrain set (engine and transmission) and the body all 
over its perimeter.

Transmission control system movements must be foreseen in the development of the body floor structure including all possible gear shifts, as well 
as the clearance of the power train mount systems to avoid interferences.

Cable shifting system
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15 Manual gearbox

15.3  Gearshift cables - disassembly and  assembly

The gear shifting system cables must not be disassembled during body assembly  process.

15.4  Gearbox linkage cable adjustment

!
Not applicable.

15.5  Positioning of shifting lever support

The shift gate frame is supplied already in its definitive position, there are no adjustment options. 

The repositioning is not allowed.
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16 Automatic gearbox

!
Not applicable.
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17 Suspension system

Take the due precautions with the suspension when you carry out body installation works to avoid damaging the 
suspension components. During the painting and eventual welding processes, the wiring harnesses, springs, air 
bellows, lines, and pneumatic valves must be protected.

The use of suspension components (such as springs, bellows, shock absorbers and its supports) in the welding 
equipment electrodes tests is not allowed.

Take the due precautions with the compressed-air line of the suspension while cutting or drilling to avoid damaging 
them. 

Check whether there are leaks at the compressed-air line of the suspension, mainly at the connection region, after 
completing the body building.

Front Air Suspension

Rear Air Suspension

!
Do not disable the air suspension level regulating valve rods during the transport.

!
The body must make possible the removal and installation of the leaf spring of the front and rear suspension.

17.1 Care with suspension system 


