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	cGMP Spray Drying Plant For Amphotericin B. 
(Suitable For Use On Closed Loop For Aqueous Solvent & Solvent Feeds).

	I
	BASIS OF DESIGN
	
	

	
	
	
	

	
	Finish of equipment 
	:
	Pharmaceutical cGMP with Pharma 180 grit finish

	
	CAPACITY
	
	

	
	(Methanol + Chloroform) Evaporation Rate @ 80 C inlet and  50 C outlet
	:
	5.00 Kg of (Methanol + Chloroform)/hr. 
  

	
	Product rate
	:
	As per TDS of Feed.  

	
	FEED PROPERTIES
	
	

	
	Solid  Content Range
	:
	Assumed 10%

	
	Viscosity
	:
	1 to 50 cp.

	
	Form
	:
	Solution

	
	Dissolved/Suspended Solids
	:
	Yes 

	
	Base of Receipe
	:
	(Methanol + Chloroform)

	
	pH
	:
	4 to 10.

	
	PRODUCT PROPERTIES
	
	

	
	Product Moisture
	:
	1 to 2 % LOD

	
	Max. Temp. Of Material
	:
	< 60 C

	
	Collection
	:
	Two Point 

	
	
	
	

	
	OPERATING CONDITIONS
	
	

	
	Mode of Heating
	:
	Electric Heater        

	
	Inlet Gas Temperature Range 
	:
	140 C  (max)
       

	
	Outlet Gas Temperature Range
	:
	40 to 70 C 
            

	
	Gas Heater Max. Design Temp.
	:
	150 C                        

	
	MATERIAL OF CONSTRUCTION
	For Contact Parts   

	
	Feed / Product
	:
	SS 316 L

	
	Hot Gas
	:
	SS 316 L

	
	Cold Gas
	:
	SS 316 L

	
	SITE CONDITIONS (assumed )
	
	

	
	Ambient Temperature
	:
	Min.  :-10  C     Max.  :20 C     Avg. :10 C 

	
	Humidity
	:
	70% RH at   avg. temp

	
	Altitude
	:
	< 100   M

	
	Installation
	:
	Indoor

	
	Area
	:
	Flameproof  




	II
	PROCESS DESCRIPTION

	
	

	
	The Feed from feed tank is fed to the atomisation system through a variable speed feed pump.   The atomised particles come in contact with the hot gas entering the chamber - co-current method through gas distributor.

	
	The dried product entrained with the exhaust gas is separated in a high efficiency cyclone separator and discharged in the collection bin. The exhaust gas is further passed through a bag filter having 3 micron Antistatic Nylon filter bags for further recovery of fines. 


	
	The process gas is handled by Induced draft blower. The exhaust gases from bag filter are passed through hepa filter → gas precooler & condenser of chilling plant with oxygen percentage control to desired oxygen level and for solvent condensation and recovery. The controlled gases are recirculated through the electric heater for further heating to desired temperature and drying.

The operation of the plant is carried out through a common Motor Control Center cum control panel – PLC operated with on line data / Trends logging with 2 way communication between PLC and Touchscreen.
Detailing of Equipments : 

1. Clean Room 
(Height minimum 4.2 meters from floor level to false ceiling of the Clean room)
·  Drying chamber, Cyclone, Bag Filter & collection points

· FLP Peristaltic Pump / FLP CIP pump

· Feed tank and CIP tank + solvent collection vessel 
· FLP HMI

2. Composite Room (It can be an adjacent room on either side or it can be above the clean room or below the clean room as per convenience of the client). 
· Main Control Panel, Hepa Filter,  Gas Pre Cooler & Condenser with chilling unit, FD Blower, Electric Heater, ID Blower.



	III.                                                                                                             
	SCOPE OF SUPPLY


	
	

	Spray Drying Plant is supplied as a packaged unit complete with the following :                              

	
	

	1     
	FEED SECTION                                               

	
	

	
	This section is for feeding the liquid product to the spray dryer section at controlled rate and pressure.

	
	

	2 
	GAS HEATING  SECTION

	
	

	
	This section is for heating the drying gas to the temperature required for drying.    

	
	

	3 
	DRYER  SECTION 

	
	

	
	This is a main section where actual spray drying takes place.

	
	

	4 
	EXHAUST GAS  SECTION   

	
	

	
	This section comprises of equipment for product fines recovery for best yields.

	
	

	5
	OXYGEN CONTROL AND SOLVENT CONDENSATION / COLLECTION SYSTEM 

	
	

	
	This section comprises of equipment for Oxygen percentage control and chilling plant with pre cooler & solvent condenser for solvent condensation and separation from the gases to be recirculated.

	
	

	
	

	6  
	INSTRUMENTS AND CONTROL SECTION  

	
	

	
	This section is comprises of Control Panel and field mounted instrumentation is for easy, safe and automatic operation of the Spray dryer from HMI.  

	
	

	
	

	
	


	1 
	FEED SECTION 


	· 
	Feed Day Tank 

	
	

	
	The feed day tank is fabricated in Stainless Steel SS 316L and shall be self supporting.


	
	Type
	:
	Vertical with welded bottom dished end & Flanged top flat cover. 

	
	Capacity
	:
	50 litres. 

	
	Material of Construction 
	:
	SS 316 L

	
	Accessories 
	:
	N2 Inlet, Feed Inlet / Outlet Valves.


	· 
	Feed Pump 

	
	

	
	Positive Displacement Pump to feed the solution at a controlled rate with variable speed drive.     


	

	Type Construction 
Make
	:

:
	FLP  Peristaltic Pump 

Flow Tech

	
	Pressure ( maximum )
	:
	 2  kg/cm2  

	
	Material of Construction
	:
	Pump head :- Industrial Plastic 

	
	Tube
	:
	All pharmed solvent compatible silicon tubing.


	· 
	Feed Tubing

	
	

	
	Feed tubing from the feed pump to spray nozzle is SS 316 L tubing.


	· 
	Spray System 

	
	

	
	Two Fluid Pressure Nozzle
:    0.5 / 0.7/1.0/1.2 mm orifice (Co – Current) 
                                                            Two fluid spray nozzle.

	
	

	     
	 Material of Construction             
	: 
	SS 316 L

	
	 Accessories 
	:
	Auto D Blocking system


	2 
	GAS HEATING SECTION


	· 
	Inlet Gas Filter

	
	

	
	A Hepa filter Freudenberg Make, with 99.99% efficiency upto 0.3 μ , micro glass fiber , suitable upto 2000C  max. with DPT  provided across hepa filter.  The filter element is housed in SS 316L frame.  The assembly is complete with cold gas ducting 89 mm OD x 2 mm Thk. SS 316L with inside EP.



	· 
	Indirect Gas Heater (Electrical)

	Electric heaters are housed in Stainless Steel AISI304 casing for heating the ambient air to the required inlet temperature. The electrical heater system is installed in parallel with steam heater, for use in case of steam supply failure.



	1) Type 
	:
	FLP Electrical

	2) Mounting
	:
	Vertical

	3) Material of Construction
	:
	Stainless Steel AISI 304 for process air contact parts, heating elements of incolloy 800 alloy.

	4) Heat Insulation  
	:   
	Pre-Insulated

	a) Mattress
	:
	Cera wool hand woven 100 mm thick.

	b) Cladding
	:
	Carbon Steel

	5) Design Temperature

6) Electrical Heater 

7) Accessories 
	:

:

:
	210° C

28 HP (21 KW)

Thyristor control.


	· 
	Hepa Filter After Electrical Gas Heater – 01 No.

	
	

	
	A Hepa filter 0.3 micron between electrical gas heater and inlet to gas distributor of drying chamber is provided.  The filter element is housed in SS 316 frame.  The assembly is complete with cold gas ducting. A FLP DPT is provided across Hepa Filter.


	 3
	SPRAY DRYER SECTION


	· 
	Gas  Distributor  

	       
	Hot gas distributor is located on top of the Spray Chamber for distributing the gas uniformly across the Spray Dryer in the swirl fashion.

	
	Type             
	:
	Special distribution plate tangential entry

	
	Material of Construction
	:
	Stainless Steel 316L ,   3 mm thk                

	
	Heat Insulation  
	:
	

	
	    Mattress
	:
	Cera wool 100mm, density 12 kg/m³.

	
	Cladding MOC
	:
	SS 304


	· 
	Spray Chamber  

	
	A cylindrical vessel with flat roof and conical bottom is used as Spray Drying chamber.   The chamber is with inlet and outlet ports for hot gas and exhaust gases.  Sight / light glasses located at appropriate sides for chamber observations. An inspection door is provided on the drying chamber for inspection / cleaning. The chamber is supported on four legs with working platform – ladder.

	
	Material of Construction
	:
	

	
	Chamber
	:
	Stainless Steel   316 L

	
	Heat Insulation
	:
	Cera wool 100 mm thk.  – density 12 kg/m³.

	
	Cladding/Platform
	:
	SS 304

	
	Collection Bin below Chamber
	:
	5 lit x 01 No. with Isolation Butterfly valve

	
	Hammers 
	:
	2 Nos. pneumatic hammers each are provided on straight shell & conical portion of Spray chamber.

	
	Rupture Disc
	:
	Suitable rupture disc of Fike Make is provided with vent pipe on the top of drying chamber.


	           Instrumentation
	   :
	PT & TT- temp. sensors in FLP construction.


	4
	EXHAUST GAS SECTION

	· 
	Cyclone Separator

	
	Stainless steel high efficiency cyclone separator is provided for separating the product from gas. The product is discharged in a collection bin attached at the bottom.     

	
	Type
	:
	Tangential Entry.

	
	No. Of Unit
	:
	Mono 

	
	Material of Construction
	:   
	SS 316 L          

	
	Instrumentation
	:
	 DPT, TT- temp. sensors in FLP construction.

	
	Accessories
	:
	Product Collection bin size 10 lit with isolation butterfly valve & sight glass, 1 No. for use + 1 no. spare.


	· 
	Bag Filter – 1 No. 

	
	Multi bag, Bag filter with 3 micron Antistatic Nylon washable filter bags are provided for collecting the fine powders not separated in the cyclon. Arrangement is provided for dedusting the bags by auto application of shaking to the bags through pneumatic cylinders. A collection bin with sight glass is provided for produce collection. A sight & light glass with FLP light fitting is provided on the body of bag filter for inspection of bags during operation.

	
	Type
	:
	Multi bag, vertical cylindrical with flanged bottom cone.

	
	Material of Construction

Produce Collection Bin
	:

:   
	SS 316 L
01 no. 10 Liters capacity with butterfly valve + 01 No. Spare.     

	
	Instrumentation
	:
	DPT in FLP construction.

	
	
	
	


	· 
	Hepa Filter After Bag Filter – 01 No.

	
	

	
	A Hepa filter 0.3 micron between bag filter and ID Blower is provided.  The filter element is housed in SS 316 frame.  The assembly is complete with cold gas ducting.
A FLP DPT is provided across Hepa Filter.


	· 
	Exhaust Blower  ( ID ) 

	
	A centrifugal blower direct driven by a FLP motor is provided.  The blower is statically and dynamically balanced and is of SS 316 construction.  The blower is complete with dry mechanical seal & anti-vibration pads.

	
	Type 
	:
	Centrifugal 

	
	Make
	:
	Innovative

	
	Gas Temp
	:
	110C ( max. )

	
	Drive
	:
	Belt Driven

	
	HP
	:
	5 HP.

	
	RPM
	:
	1400 – 0 Through VFD

	
	Material of Construction    
	:
	

	
	     Housing
	:
	SS 316 

	
	     Impeller 
	:
	SS 316

	
	     Shaft
Base Frame


	:
:
	SS 316

SS 304


	· FLP Chilling Plant with SS 304 enclosure

	Details 
	
	

	Capacity in Kcal/Hr @ -40OC Evaporation.
	 
	6897 Kcal/Hr

	Cooling Medium for refrigerant
	 
	Water

	Inlet temperature
	 
	+90OC

	Temperature of Cooling media Max
	 
	-35OC

	Flow Rate of Solvent and Nitrogen
	 
	400 m3/hr

	Pressure of Solvent and Nitrogen
	 
	400 mmwc

	Flow rate of Water for Condenser
	 
	5000 LPH

	Refrigerant
	 
	404 A

	Condensing Temperature
	 
	40OC

	Evaporation Temperature Max
	 
	-40OC

	Compressor
	Make
	Frascold / Equivalent

	 
	Model
	S7-27-19.Y

	 
	Type
	Semi Hermatic Duel Stage

	Rated Power 
	 
	5.65 Kw

	Total BHP Consumed at Compressor
	 
	8 HP

	Condensor Type
	 
	Water Cooled

	Condensor MOC
	 
	MS & Copper

	Heat Exchanger Main
	Type
	SS multitube

	 
	MOC
	SS 316

	Heat Exchanger Pre-Cooler
	Type
	Spiral Plate to Plate

	 
	MOC
	SS 316

	Control Panel
	 
	Auto

	 
	PLC Make
	Delta

	 
	HMI Make
	Delta

	Electrical Panel Enclosure
	 
	Flame Proof

	 
	Aproval
	CMRI

	 
	Dimension
	780 x 540 x 267

	Weight
	 
	1200 Kg 

	Input Voltage
	 
	440 Volts 3P

	Dimension L x B x H in mm
	 
	1150 x 1145 x 1700

	Total Electrical Power Requirement
	 
	8 HP

	
	Suction Blower  ( FD )
A centrifugal blower direct driven by a FLP motor is provided.  
The blower is statically and dynamically balanced and is of SS

 316 construction.  The blower is complete with dry mechanical seal 

& anti-vibration pads.
Type 

:

Centrifugal 

Make

:

Innovative  

Gas Temp

:

110C ( max. )

Drive

:

Direct Driven
HP
:
2 HP

RPM

:

1400 – 0 Through VFD
Material of Construction    

:

     Housing

:

SS 316 
     Impeller 

:

SS 316
     Shaft
Base Frame

:
:
SS 316

SS 304


	
	

	
	· Condensate Collection Tank 

MOC                                             :- SS 316 for wetted parts & SS 304 for   

                                                non wetted parts.
Capacity                                       :- 50 Ltrs 

                                              Horizontal cylindrical self-supporting with   

                                              vent / inlet / outlet / drain nozzles & valves.


	
	Powder Duct 



Interconnecting ducting from Spray Chamber upto blower is of stainless steel SS 316L  

construction. The ducting is quick removal type provided with triclover clamps.  
CIP System

A flameproof motor driven vertical centrifugal no hold up pump with mechanical seal is provided along with CIP feed tank & CIP pop-up nozzles

	· 
	Make
	:
	CNP

	· 
	MOC of wetted parts of pump     
	:
	SS 316

	· 
	MOC of CIP feed tank
	:
	SS 316

	· 
	Capacity of CIP tanks
	:
	200 Ltrs

	· 
	Number of Popup/Nozzles
	:
	Drying Chamber :-  Rotary  ball 01 No.

	
	
	:
	01 No. on powder duct from drying chamber to cyclone.

	
	
	:
	02 nos. on cyclone

	
	
	:
	02 nos. on Bag filters


	
	INSTRUMENTS & CONTROL SECTION

	
	

	
	Control Panel – PLC & SCADA interface.

	
	An operating  /   instrument   panel with touch screen having running mimic diagram & 8 screens is provided  Control panel is prewired complete  with  necessary  electricals like relays, MCB’s,  push buttons,  indicating  lamps etc. with RS 485 port & two way communication between PLC & Touchscreen.

	
	The panel has instruments mounted for automatic and manual operation. 


	
	· Panel Mounted Instrument

	       
	1 no. 
	PLC – Allen Bradley / Equivalent .

	
	1 nos.
	Multi function meter

	
	1 no.

2 nos.

01 No
1 No.
01 No.

	Hourmeter

Timers for CIP Nozzles + Hammers
Emergency switch
Chamber vacuum transmitter / N2 Atomisation Pressure transmitter

Oxygen Analyser


	
	· Locally mounted instruments in clean / FLP room.

	
	1 No. each
01 No.

01 No.
	Inlet and outlet, produce, safety temperature FLP sensors.
Stand alone FLP Multi colour Industrial PC – Make P&F 21.5” screen size Explosive gas detector in clean room

	
	
	

	
	Audiovisual Alarm  
	
	On Instrument / MCC Panel
with linear fault   
	

	
	Inlet Temperature        
	:
	High/Low
display on 
	

	
	Outlet Temperature 
Product Temperature      
	:
:
	High / low
FLP HMI
High / low

	

	
	Motors of FD / ID Blower
Bag Filter Chocked
Atomization pressure 
	:

:
:

	Overload Trip
Alarm
High / Low

	

	          Parameter Control and  Safety Interlocks
	

	
	Heater Control    
	:
	From Inlet Gas temp. controller of PLC. 
	

	
	Heater cutoff
	:
	From inlet & outlet temperature high switch of PLC.
	

	
	Feed pump speed control
	:
	From Outlet Gas temp. controller of PLC.
	

	
	Feed pump cutoff         
	:
	From outlet temperature Low switch of PLC.
	


	           Motor Sequence  Interlocks

	
	Start up
	:
	Exhaust blower- >  Heater -> feed pump

	
	Shut down
	:
	Feed Pump -> Heater  -> Exhaust Blower 



* On line Data logging + Inlet / Outlet temperature & O2% trends.


* Facility for installation of software complaint with 21 CFR Part 11.


- Instruments.

* O2% sampler, sensor, controller 0.1% to 20.9% - Honeywell Make.
Online Data logger + inlet/ outlet/ product temperature / Oxygen % & trends, Facility for installation of software complaint with 21 CFR part 11,Scada with facility of PDF file generation, data audit, fault audit with Zenon licensed software, CD/ Dongle.
It is requested that M/s. Heka Lab, provides processor Intel i7, 6th generation, RAM 8GB DDR4 Memory, 1TB Hard Disc with storage capacity from local PC supplier for online data logging, as it will be difficult to provide service for PC from Mumbai.

Or

M/s. Heka Lab can download the data by using a pendrive, by inserting it in the socket provided on the HMI for data retrieval.
IV    Makes of Instrumentation

	Sr. No.
	Instrument
	Make 

	1
	Forced Draft Blower
	Innovative

	2
	Induced Draft Blower
	Innovative

	3
	FLP TT
	Radix

	4
	FLP sensors 
	Radix

	5
	FLP DP
	Honeywell / E & H

	6
	FLP DPT
	Honeywell / E & H

	7
	Thyristor control
	Radix

	8
	FLP Solenoid valves
	Fluidtecq

	9
	FLP Vaccum pressure indicator + transmitter
	Honeywell 

	10
	PLC
	Allen Bradley / Mitsubishi/ Equivalent

	11
	HMI
	P & F IPC (FLP)

	12
	Explosive gas detector
	Honeywell

	13
	Oxygen Analyzer
	Honeywell

	14
	Electrical Motors
	Crompton/ Hindustan


V   Utility Specifications 
	
	
	
	
	5.00 Kg/hr              
	

	
	
	
	
	Closed Loop
	

	Power
	:
	Voltage 
Frequency 
	:
	 415 V / 4 wire  / 
3 phase 50 HZ
	

	
	
	Connected Load
	
	47.00 HP              
	

	
	
	Consumed Load
	:
	32.90 HP                
	

	
	
	Motor List (hp) 
	
	
	

	
	
	Suction Blower (FD Blower)
	:
	2.00 HP
	

	
	
	Exhaust Blower (ID Blower)
	:
	5.00 HP                        
	

	
	
	Feed Pump
	:
	2.00 HP                       
	

	
	
	CIP Pump 
	:
	2.00 HP
	

	
	
	Chilling Plant
	:
	8.00 HP
	

	
	
	Electric Heater
	:
	28.00 HP
	

	
	
	
	
	
	

	
	


Space Requirement 

(The operational clearance & space for equipments other than spray drier to be added to above space requirement by M/s. HEKA LAB.)
	In Clean FLP Room
In Composite Room    
	:

:
	5000 mm L x 4500 mm W x 5000mm H
Spray Drying Chamber + Cyclone + Bag Filter + Condensate Collection tank + CIP tank + CIP Pump + FLP peristaltic pump + stand alone FLP HMI.
6000 mm L x 4500 mm W x 3500 mm H
Control panel + Electric Heater + FD Blower + ID Blower + hepa filter assy + Chilling Unit.




Utilities are specified at average ambient conditions.  
	
	
	
	
    M/s. HEKA LAB  

	*Instrument Air
	:
	@ 6 kg/cm2 for pneumatic Hammers & pneumatic cylinders.
	

	*Electrical Supply 
	:
	440 volts x 50 Hz – 3 phase 

                               – 4 wire                                        
	

	*Nitrogen 
	:
	@ max 5 to 6 m³/hr. and 6 bar procure of purity 99.99%  
	

	· Cooling tower water for Condensor of refrigeration compressor 
	:
	3500 Lph @ 2.5kg/cm².
	

	· Documentation
	:
	I.  Manuals and procedures: Recommended manuals for Operation, and Maintenance.

 II. Drawings: Engineering drawings-GA Drawing & P&ID.

III. Factory acceptance Test (FAT) Certificates

01. Material specifications and test certificates.

02. Certificates of Hydro test.

03. Calibration Certificates for the 

       Instruments/ gauges used for testing.

04. Guarantee/warranty certificates for the Equipment and bought out items.


	


VI  Spares supply alongwith the equipment.
· Spare set of Gaskets – 02 Sets

· Spare atomisation tips for spray nozzle – 01 Set

· Spare set of dry scrubber bags – 02 Sets

· Spare set of cleaning brushes – 02 Sets

· Spare sets of pharmed Silicon ‘ O’ Rings for spray nozzle – 24 Sets

· Spare all pharmed silicon tube for peristaltic pump – 09 Sets

(9mm OD x 6mm ID x 4.0 mt. long; each)

· Spare hepa filter elements – 02 Nos.
	VII     BATTERY LIMITS                                                   


	· 
	Feed
	:
	At the inlet of Feed  tank         

	· 
	Product
	:
	At the bottom of the cyclone / bag filter.

	· 
	Electricity
	:
	At the Panel (MCC & ICP) incoming.

	· 
	Instrumentation Air
Nitrogen                        
	:

:
	At air header inlet.

At N2 header Inlet

	· 
	Steam
	
	At steam header Inlet


	EXCLUSIONS


	· 
	All statutory, legal, government formalities and permissions for the erection and operation of plant. 

	· 
	All civil, structural, foundation work including platforms, ladders, catwalks piperack, supports etc. required for the plant.

	· 
	All piping work beyond battery limits.

	· 
	Unloading, storing of the equipment at site.

	· 
	Supply & installation of Electrical power / control cabling including up to control panel.

	· 
	Any other item not specifically included in this offer.


	VIII   GUARANTEE                                            


	
	We shall demonstrate the performance guarantee runs of the rated capacity for validation batch on your Amphotericin B feed, after completion of erection and testing.   This is subject to availability of uninterrupted raw materials, utilities, plant operators and workers.                                                         

	
	

	
	CAPACITIES 

	
	Evaporation rate of (Methanol + Chloroform @ 80 °C inlet and  50  °C outlet
	5.00 Kg of (Methanol + Chloroform) @  80 °C inlet and  50  °C outlet.

	
	
	

	
	Tolerance on capacity
	±  2%


	WARRANTY                                            

	The drying plant is warranted for trouble free operation, mechanical workmanship and material for a period of 12 months from the date of commissioning or 18 months from the date of dispatch, whichever is earlier. The warrantee is valid subject to routine proper maintenance of plant by you.

	The standard warrantee clause of original manufacturer shall be applicable for all the  boughtout  items like blowers, motor, pumps, instruments etc., The warrantee shall exclude consumable / rubbers / plastics / glass / electricals etc..  


	The warrantee shall preclude any claim direct or indirect consequential or liquidated damages arising out of said contract and our liability shall be limited to repair / replace any of the defective components at our option. 

	Special Clause :
Purchase Order once placed cannot be cancelled.

If the order is cancelled, the received advance payment against the said order shall be Set Off towards procurement of raw materials, designing and planning expenditure, we will not pay interest charges on the advance payment.




Thanking You,

Your’s Faithfully, 
For Labultima Process Technologies Pvt. Ltd.

R. P. Deshmukh 
Director
