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               Dated: June 28, 2023
To,
Jindal Aluminium,

Bhiwandi, (MH) India
T: +91 8023-715-555 / 61 
Email: purchase@jindalaluminium.com
Kind Attn: Mr. Mohan N - Senior Associate - Purchase.
Dear Sir,

Sub: Ageing Oven for Al Profile.

We refer to your email enquiry on the above subject. In reply, we are please to submit our offer as under: 

1. Electric oven of size 4575 x 1300 x 2000 - mm with 110 kW power rating suitable for heating up to 250 deg C with max load of 3 T with motorized trolley & hinged door in front & 2 nos. of 5 hp recirculating fan at top.

Though we have given full details specification, we would like to emphasis the following:

1.
The oven is of triple wall construction with minimum of metal to metal contact to avoid Heat Bridge in structural design to minimize the conduction of heat emission.

1. We have included 1.5 mm thk MS sheet for outer, inner casing & baffle. 
2. We have included trolley suitable for carrying 3T load. The trolley movement is motorized with 0.5 hp motor.

3. We have included Rockwool slab insulation of 100 mm to give low skin temp not exceeding about 15 - 20 deg C above ambient. 

4. We have offered the oven with 110 kW power rating considering 3 T to be heated in about 2 hours time.

5. We have divided the oven into 2 zones, each zone having its own heating element, circulation fan, electrical switchgear & automatic temp control system. 
6. We have included totally enclosed tubular heater of SS 304 sheathing & filled with magnesia powder designed at black heat with surface power density not exceeding 3 watt/ sq cm.

7. We include 2 nos. of 5 hp fan with 9,000 Nm3/ hr at top to give high volume circulation per minute to achieve fine degree of temp uniformity. 

8. We have considered MS impeller & Shaft which are statically & dynamically balanced.

9. The temp is controlled automatically in Master – Slave configuration by HMI & Micro Processor based auto tuned PID Digital Temperature Controller with thyristorised control of heater, one for each zone giving high degree of temp uniformity & accuracy. This avoids the ON – OFF frequency of the contactor thereby giving longer life to the heater & contactor;.& also helps in saving power
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10. We include a safety temp controller to shut off the heating system if it over shoots the set temp & also giving an audible alarm through hooter.

11. We have included HMI, PLC with software for computer. The time temp graph for all PID Controllers can be stored in the computer (Not in our scope) & print out of the graph / Report generation can be taken any time. 

12. We have included vertical lifting counter balanced door with Electro-mechanical operation.
13. We have provided inlet for fresh air with dampers & outlet for exhaust with dampers. 

It would be of interest to you to know that we have supplied large no. of oven of various sizes & temp to various industry in India as well as overseas. A partial list of client is enclosed for your ready reference. 

We trust that we have given all the details in the enclosed offer to enable you to give full consideration. Should you need any more details or clarifications please let us know. 

Thanking you,

Yours faithfully,

For META THERM FURNACE PVT. LTD.
KIRAN KHANDELWAL

DIRECTOR
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               Dated: June 28, 2023

TECHNICAL SPECIFICATION

FOR

ELECTRIC OVEN

1.0 APPLICATION 
:
Ageing Oven for Al Profile involving heating up to a temperature of 250(C.
2.0 TECHNICAL DATA & DIMENSIONS
	Inside Chambers Dimensions ( L x W x H – mm)
	4575 x 1300 x 2000 - mm 

	Size of Trolley (L x W x H - mm)
	4475 x 1250 x 510

	Useful height above trolley - mm
	2000

	Working Temperature
	250 deg C

	Maximum Temperature
	300 deg C

	Total Charge Load
	3 T 

	Power Rating
	110 kW in 2 zones

	Recirculating Fan
	2 nos. at the top of 9,500 Nm3/ hr with 5 H.P. Motor 

	Trolley Drive
	1 no. of Trolley, Motorised with 0.5 hp motor & gear box with chain & sprocket arrangement designed with approx. fix speed of 5 m / min

	Door Drive
	1 no. of Door, Motorised with 0.25 hp motor & gear box with chain & sprocket arrangement designed with approx. fix speed of 3 – 5 m / min

	Approx. Overall Dimensions
	4775 L x 1700 W x 2400 Ht – approx


3.0
CONSTRUCTIONAL FEATURES
    3.1    Steel Casing & Insulation
: Inner & outer both of 1.5 mm MS on an angle and/or  channel frame work with 150 mm Rockwool slab on all six sides / surfaces of oven.                                                                        

3.2   
Baffle
:
On two side wall and in the roof of 1.5                                 mm MS with reinforcement.                                                       

    3.3  
Loading Trolley

:
Platform type, fabricated with heavy channel section with 2 mm top plate & 6 nos. of flanged wheels with rails inside the oven & extended outside. 

    3.4
Heating Elements
: Totally enclosed designed with low surface power density & of SS 304 tubular heaters arranged in 3 phase, 3 wire, balance star circuit.                                                                           

3.5
Blower Fan

:
2 nos of Indirect driven with impeller and shaft both of MS at top of 5 hp statically and dynamically balanced.

    
3.6
Temperature control
: Automatic in 2 zones in Master Slave configuration with HMI, PLC & each zone by a Micro Processor based Digital Auto-tune PID Digital Temperature Controller, range of 0-400(C with Thyristorised heater control.        
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4.0
ELECTRIC SUPPLY
: 
415 Volts ( 5 %, 3 phase, 50 c/s, A.C supply with 4 wire systems.

5.0
GENERAL DESCRIPTION

5.1 
The equipment offered is an electrically heated forced air circulation type oven designed for operating up to the temperature of 250 (C.  

5.2
The oven is in the form of a rectangular cubicle, consisting of two sidewalls, one top roof wall, one bottom in from of trolley, one rear wall and a vertical motorized door in front. 

5.3  The oven chamber is of triple wall construction. The outer sheet and middle sheet have thickness of 1.5 mm with intervening space of 150 mm Rockwool slab insulation to prevent thermal losses. The outer and middle sheet is suitably braced to give rigid construction. 

5.4 
The front of the oven is provided with a double wall steel construction with insulation in between and vertical counter balanced door and ceramic seals on the periphery to close the door tightly against the oven front and minimize the heat loss. 

    
5.5 
The oven bottom is trolley base which is also of double wall sheet steel with insulation of 100 mm thk in between to reduce the heat losses from the bottom and give high degree of temperature uniformity.

5.6 
The MS Baffle is provided on the two side walls and in the roof to provide guided circulation of  hot  air and  also to prevent  direct  radiation  of  heat  by  the  heater to  the  job and protection to heater.

    
5.7
The temperature of the oven shall be controlled automatically in 2 zones in Master Slave configuration working with HMI, PLC, Pt – 100 sensor and thyristorised heater control module.

6.0     
OVEN BODY
6.1 The body of the oven shall be of double wall with mild steel construction rigidly constructed with M.S. channel and angle reinforcement and having thk insulation as per above. The inner & outer frame work design of the oven are made in such a way that there shall be minimum heat conduction & thereby keeping the outer skin temp to minimum.

6.2
All the steel surfaces shall be coated with two coats of anticorrosive epoxy based primer and final painting shall be of heat resisting aluminum of 400(C on the inner surfaces and Siemens Grey or apple green or other suitable paint on outside surfaces.


6.3
Suitable lifting lugs shall be provided to facilitate lifting of oven for transportation from one place to another.   


7.0     
DOOR
7.1
The front of the oven shall be provided with vertical lifting fully counter balanced door. The door closes on the trolley front & in closed position is pressed & sealed against the Oven front to prevent heat losses. 

7.2
The vertical movement is smooth & through motor, gear box, chain & sprocket arrangement. The movement can be manual also with chain & sprocket arrangement.

7.3 
A door switch is provided to cut off the supply to the heating elements and the circulating fan, whenever it is opened or not fully closed.
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8.0
INSULATION

8.1 All the surfaces of the oven chambers shall be insulated with 100 mm thick Rockwool insulation to minimize the heat looses.

8.2 The insulation would ensure outside body temperature about 15 - 20(C above the ambient temperature leaving the vicinity of the door opening & explosion door opening.

9.0
BAFFLE WALL 

9.1
A suitable three way ducting system fabricated from MS sheet is provided so that circulated air in the oven may pass through heaters in a uniform way.

9.2 The baffle covering the heater / circulating fan shall be segmented and removable type for easy maintenance and replacement.

9.3
The baffle / duct system is provided in the two side walls and in the roof of the oven and provides guided circulation of hot air and prevent direct radiation of heat to the charge material and also act as a heater protection sheet. 

10.0 LOADING TROLLEY & DRIVE SYSTEM:

10.1 Platform type trolley fabricated with heavy channel section, top covered with 2 mm thk MS sheet, fitted with wheels and rail track inside the oven with extension outside shall be provided to carry the charge in and outside the oven.

10.2 Trolley movement is through Push Button in Control Panel operating through Motor & gear Box with chain & sprocket arrangement. 

10.3 Limit switches & Mechanical stoppers are provided to limit the movement of the trolley at both ends.
11.0 HEATING ELEMENTS

11.1 
The heating elements are of high quality low watt density fully protected, Kanthal DSD wire totally enclosed in SS 304 tube & filled with magnesia powder & connected in balanced star circuit on 415 volts ( 5%, 3 phase, AC supply and designed to work continuously.

11.2 A total heater of 110 kW is arranged in 2 zones. The heaters in each group are uniformly distributed in both sidewalls. 

11.3 The electrical heating wire of the heaters are totally enclosed and does not come in contact  with air directly & avoids oxidation, hence giving long life

11.4
Interconnection of heater is carried out by a heavy copper conductor and from heater element to terminal board shall be 2.5 times the rated current capacity and shall be of heat resisting type. This shall be brought out through insulated terminal bushing and connected to strong terminal mounted on insulated plate. The terminal shall be provided with suitable lugs and numbered ferrule.

12.0 
RECIRCULATION HOT AIR FAN

12.1 
In order to provide guided circulation of hot air circulation, 2 numbers of high capacity centrifugal fans is arranged in the roof.

12.2 
The fan is designed to give high degree of temperature uniformity.
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12.3
The fans are of indirect driven with impeller and shaft both of MS, statically and dynamically balanced

12.4
We confirm that air blower shall have maximum noise level of 85 dB measured at distance of one meter from noise source with correction factor to background noise
12.5 
Fresh air inlet of suitable size near the bottom shall be provided. The inlet shall be provided with damper so that it can be set to any setting from full circulation to full exhaust.  

13.0
SAFETY DEVICES AND INTERLOCK

13.1 Door Switch: It is provided to ensure that the supply to the fan and heater is energized only when the door is fully closed.

13.2
Interlocking: Suitable interlocking between recirculating fan and heater is provided to prevent energizing the heater before the fan is switched ON.

13.3
Trolley Movement: Trolley movement is suitably interlocked with the door switch for safe operation, ie the trolley will not start to operate till the door is completely open. 

13.4 High temperature Alarm: is provided in case temperature over shooting the safe working temperature for each zone of the oven

13.5
EXCESS TEMPERATURE CONTROL: An additional digital temperature controller is provided with sensor to act as excess or over-riding temperature control for each zone
13.6 Earthling: Both the oven & panel are equipped with grounding or earthling devices system.

14.0    
AUTOMATIC TEMPERATURE CONTROL:

14.1
We included a 2 zone automatic temp control system in Master – slave Configuration with HMI having have 5 program of 16 steps & PID controllers giving control signals to the thyristoried heater control module for controlling the oven temperature precisely, one for each zone. The HMI & 2 controllers shall work in Master – Slave Configurations to give same time – temp heating profile in each zone.
14.2 
The digital temperature controller shall be operated through an Pt – 100 sensor.           

14.3 
The HMI has simultaneously displayed of process temp. & set temperature. It has the facility of one line alteration and lock for protection against unauthorized use. It can also show other parameters of the cycle. 

14.4
We include thyristorised heater control module to control heat input to the oven & consequently temperature to a very precise value through the control signal received from a micro-processor based PID program controller, one for each zone.

14.5
The heater control module consists of three pairs of back to back connected thyristors, mounted on suitable heat sink and cooling fan.

14.6
Thyristorised heater control ensures exact heat input required by the systems without making it on/off there by increasing the life of heater and electrical contactors

14.7 We include HMI of Fatek make or equivalent. All the PID controllers shall have RS – 232 outputs. Software for computer shall be provided. From computer, time temp graph can be stored & print out / Report Generation can be taken any time. 
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15.0

ELECTRICAL SWITCHGEAR / PANEL:

15.1
A floor mounting sheet steel control panel with hinged door at the front completely wired and ready for connection to the mains is supplied.

15.2
The principle components inside the panel shall include:

a)
Terminal with marking the incoming and outgoing and cables/wires 

b) Triple pole main MCCB switch interlock with the panel door.

c) Contactors for the heater circuit for each zone.

d) Fuses for control circuit.

e) SCR Fuses for Protection of Thyristors.

f) Thyristors for each zone.

g) MCCB for Short Circuit protection & ease in Heater fault detection


15.3
The following items shall be on the panel front.

a)
HMI, Digital PID temp. controllers & safety temp controller for each zones 

b)
MCB for controller, safety temp controller etc. for each zone

c)
Heater ON / OFF switch for each zone.

d)
Push Button Starter with No volt & over load Safety & Short Circuit Protection for each Fan Motor & trolley drive.

e)
One set of indicating lamps to indicate mains ON, heaters ON etc.

f)
Multifunction meter indicating Voltage, Current & Energy.

15.2
The control panel is completely wired from inside and ready for connection to the mains. The internal wiring is neatly laid down and ferruled for easy identification.

15.3
All the switchgear items shall be preferably of Siemens and Multifunction Meter of Elmeasure or equivalent make.

15.4 The control panel shall be powder coated with Siemens Grey shade.

16.0
ELECTRICAL WIRING & INTERCONNECTION:

16.1
The arrangement of supplying the power to the control panel of the oven is to be arranged by the client as per their layout.

16.2 The interconnecting wiring between the control panel & oven is to be arranged by the client as per their layout.
17.0
PAINTING:
17.1 
The oven shall be spray painted externally with one cost of rust – resisting primer surface and finished with two coats of final colour of light grey shade No. 631 of ISS -1978.

17.2 
The interior of the chamber would have finished in Heat Resisting Al paint.

17.3
Control Panel shall be powder coated in Light Siemens Grey shade.

18.0   
TEST CERTIFICATE & INSTRUCTION MANUAL:

18.1
One copy of test and guarantee certificate and technical bulletin pertaining to the bought out items like temperature controllers shall be supplied in the installation manuals.

18.2 
One sets of installation, operation and maintenance manuals of the oven shall be supplied along with the equipment’s.
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19.0 MAKE OF BOUGHT OUT ITEMS:

19.1
MCCB, Contactors, Motor Circuit Breaker & switch gears of Siemens. 

19.2
Lamps & Push Button of Siemens.
19.3
PID controller of Devanshi or equivalent
19.4
Safety temp controller of Devanshi or equivalent.
19.5
Thyristor of Swastik.

19.6
SCR fuses of Eaton.
19.7
Electric Motor of Siemens/ ABB/ CGL.

19.8
Multifunction Meter, Energymeter of Elmeasure or equivalent.

19.9
HMI of Fatek make or equivalent.

Thanking You,

For META THERM FURNACE PVT. LTD.
KIRAN KHANDELWAL

DIRECTOR
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               Dated: June 28, 2023

PRICES AND COMMERCIAL TERMS AND CONDITIONS

1.0
PRICES:


1.1
The price for supply of 1 No. Electric heating Oven with 1.5 mm casing, 110 kW power rating, 2 nos of 5 hp MS fan, motorized trolley, motorized vertical door, 2 zone controlled Control panel …
` 20,55,000/-

(Rupees Twenty Lacs Fifty Five Thousand Only)

1.2 Extra for commissioning …
` 75,000/-


2.0

PRICE BASIS: Ex- Works, Navi Mumbai with free loading in to transporters truck. No packing is envisaged for Door to Door delivery for the main furnace; however control panel shall be packed suitably.
3.0 GST: Extra @ 18%. Our GST No. is 27AAACM3219J1ZK
4.0
DELIVERY  In 12 - 16 weeks’ time from the date of approved drawings and drawings being submitted by us within two weeks of receipt of your clear and confirmed order.

5.0
INSPECTION We shall heat the oven up to working temp without any load subject to power limitation. 

6.0
PAYMENTS TERMS 30% advance with order & balance against PI.
7.0
WARRANTEE We warrantee for twelve months from the date of commissioning or twenty four months from the date of supply whichever is earlier against manufacturing defect and subject to normal wear and tear and that defect is not developed due to misuse, accident or neglect of our operating instruction.

8.0
VALIDITY: 30 days 

For META THERM FURNACE PVT. LTD.
KIRAN KHANDELWAL

DIRECTOR.
49

