

An Indian Standard for specification of any equipment is used as an agreement document between manufacturer and purchaser. Though all the Indian Standards are voluntary in nature but can be implemented through respective ministry for mandatory compliance or can be voluntarily used by any purchaser or procuring agency as a document for technical screening of equipment to be procured.

Therefore, each and every written in requirement section of this draft standard, should be in contractual language only, which can be done through following guidelines:
As per IS 12 : 2005 “Guide for Drafting and Presentation of Indian Standards”, each sentence or requirement of standard will have words like either shall, should, can or may or combination thereof.
Where,
1. “Shall” is used for mandatory requirement (must).
e.g. All component of pasteurizer ‘shall’ be made of stainless steel.
2. ‘Can’ is used for giving information. 
e.g. This equipment ‘can’ process milk and milk products. 
Similarly,
3. “Should’ is used for recommendatory requirement.(suggestion)
4. ‘May’ is used for permission or to allow something. (permission)

Therefore, all the additional information needs to be removed and draft  needs to be modified accordingly.

Note – In terminology section, language of definition can be used.

In general, in case of any equipment standard, 

Material Requirement, Contractional Requirements, Performance Requirements, Safety Requirements and Test Methods (if required) are given.
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FOREWORD

The aim of the Standard is to ensure that equipment is designed so that, when installed and operated correctly, the milk and other liquid dairy product is heated to the specified temperature and held at that temperature for the specified time in order to avoid public health hazards arising from pathogenic organisms associated with milk and to reduce spoilage organisms, consistent with minimum chemical, physical and organoleptic changes in the product.
The Standard deals with the important aspects of the design and performance of continuous flow pasteurizer installation including controls and instrumentation. Safeguards include a flow diversion device to ensure that any product which fails to reach the specified pasteurizing temperature is automatically directed back to the raw product tank. This Standard deals with the continuous-flow pasteurizers. The Standard applies to high temperature short-time (HTST) pasteurizers operating at temperatures between 60°C and up to 100°C.





























1 SCOPE

This standard stipulates the material, constructional and security requirement for continuous flow type pasteurizer meant for milk and other liquid dairy products at temperatures between 60°C and 100°C. 

NOTE — i) This Standard does not cover direct steam heating processes such as Vacreation.
    	  ii) This Standard does not cover ultra-high temperature (UHT) systems.
 
[bookmark: DocumentType]2 REFERENCES

· ISO 14159: Safety of machinery — Hygiene Requirements for the Design of Machinery 

3 DEFINITIONS

For the purpose of this Standard, the definitions below apply.

3.1 Continuous-flow system

A system in which the product passes in continuous flow through heating and cooling equipment in order to receive the required heat treatment. Such systems usually incorporate one or more regeneration sections in which there is transfer of heat between the hot pasteurized product and incoming raw product.

3.2 Non-potable water

Any water that does not meet the definition of potable water.

3.3 Pasteurization

A heat treatment process in which every particle of the milk or liquid dairy product is heated to not less than specified temperature and held at that temperature for not less than a specified time with the aim of avoiding public health hazards arising from pathogenic microorganisms associated with milk, and of reducing spoilage organisms.

3.4 Potable water

Water that complies with ISO 10500.

4 MATERIAL

Equipment and all attachments that are in, or may come into, contact with milk and other liquid dairy product shall be manufactured from stainless steel or materials which are resistant to products being processed, non-toxic, resistant to cleaning agents and disinfection agents in normal conditions of dosage and temperature, and shall not impart a taint to milk and other liquid dairy product.	Comment by Pradeep Vishwakarma: Any particular grade should be mentioned here.

The grade of stainless steel shall be of a quality at least equivalent to the grade specified in ASTM A480/A480M, especially in regard to suitability for welding and resistance to corrosion. 

All product contact surfaces shall be smooth and free of crevices. 

Stainless steel product contact surfaces should have a surface roughness (Ra) less than or equal to 1.0 μm, where Ra is as defined in ISO 4288. Material with roughness greater than 1.0 μm may be used if cleanability is achievable because of design features.

5 CONSTRUCTION REQUIREMENTS

All equipment shall be designed and constructed to prevent contamination of the product with extraneous matter and shall be constructed so that they can be dismantled for inspection, cleaning and sanitizing or shall be designed and constructed for cleaning-in-place (CIP) with suitable provision for inspection.

5.1 Raw Product Balance Tank for Milk

a) Balance tank capacity shall be such so as to accommodate return line milk during diversion.  For example, 20 kilo litre per hour pasteurizer capacities, balance tank capacity shall be 500 liters.
b) The divert, leak detect, recycle, CIP line/spray ball and water lines shall be designed such as to prevent the syphonage of raw milk into the pasteurized milk or water lines. These lines shall be designed in such a way that air gap is maintained between the termination of these pipelines & the air, product overflow level. This can be accomplished by ensuring that the lines break to atmosphere at a distance equal to or greater than two times the diameter of the largest return line above the maximum flood level of the constant level tank.
c) The overflow outlet below the rim, if present, shall have a diameter at least twice the diameter of the largest raw product inlet pipe connected to the constant level tank.
d) It shall be equipped with adequate measures to prevent air entry.
e) It shall have appropriate system to control the Milk level & to stop the raw milk pump in case the level is achieved. A hygienic designed capacitive type of level sensor can be used to prevent false sensing due to foam/forth. 
f) The tank shall be free draining, with a removable cover that prevents entry of extraneous material into the tank.
g) Balance tank shall be equipped CIP spray ball to clean the Balance tank during CIP.
h) The heating & cooling return lines shall be connected with “no foam inlet design” to avoid foam & air entrapment.
j) The tank shall have the raw product inlet at a lower level than the minimum operating liquid level.
k) Balance tank overflow level shall be lower than the milk level in the pasteurizer plate pack    arrangement.
m) High level sensor location shall be below the Overflow level of the Balance Tank to stop raw        milk entry whenever level increases.


[image: ]


5.2 Heat Exchanger — It shall be designed in such a way that there is no contamination of pasteurized product by unpasteurized product.

5.3 Pressure Sensors — These shall be installed at appropriate locations in the product flow, to monitor pressure differentials and shall be temperature compensated. The pressure sensors shall have a documented accuracy, repeatability and response time in conjunction with the control system.

Pasteurizer shall be equipped with pre filters of sanitary design aspects.

PLC / HMI/ SCADA shall be used for operation and controls of pasteurizer.

5.4 Homogenization 

If homogenized variants or recombined Milk is manufactured, 

a) homogenizer of matching capacity with pasteurizer shall be equipped.
b) Homogenization in-efficiency shall be not less than 5 percent.
c) Homogenizer pressure shall be interlocked with pasteurizer FDV. 
d) Homogenizer internal recirculation line of sanitary design aspects through hygienic pressure release valve shall be provided to safe guard the equipment.
e) Dampeners shall be hygienic & cleanable.
f) Homogenizer suction pressure interlock shall be provided to maintain minimum 2.5Bar pressure. 

5.5 Provision for Flow Control in Pasteurizer 

a) Pasteurizer should be equipped with flow meter to measure and control the flow during Pasteurization as well as during CIP.
b) Diameter of the flow meter shall be same as the pipeline & installation shall complied 10DX5D requirements. 

8 HEAT TRANSFER SECURITY


8.2 Security	Comment by Pradeep Vishwakarma: These are the like instructions or guidelines for user. Therefore, it can be removed
The product integrity during heat transfer across common heat transfer surfaces shall be achieved and maintained by one of the following:
(a) Secure differential pressures—Heat transfer security shall be achieved by maintaining the following pressure differentials during pasteurization:
1) The operating pressure on the pasteurized product side of the regeneration sections shall be higher than on the raw product side.
2) The operating pressure on the product side of the heating section shall be higher than the pressure of the heating medium.
3) The operating pressure on the product side of the cooling section shall be higher than the pressure of the coolant.
NOTES:
1 The monitoring measures required are detailed.
2 Secure differential pressure systems are not designed to detect leaks but will ensure that should any leakage occur, it will not result in a public health risk.
(b) Heat transferred by a secure medium—Heat transfer (heating or cooling) using a secure medium, such as potable water can be used as long as the system ensures the secure medium remains potable throughout the length of the run. By design, the system shall ensure —
(i) there is a higher pressure on the pasteurized product side as compared to the medium during processing; and
(ii) there is a higher pressure on the medium side as compared to the unpasteurized side.
During indirect regeneration, measures need to be in place to assure medium security.

9 DIFFERENTIAL PRESSURE CONTROL SYSTEM	Comment by Pradeep Vishwakarma: It can also be deleted
9.1 General
The purpose of the automatic differential pressure monitoring system is to ensure the maintenance of the pressure of the pasteurized product —
(a) above that of the unpasteurized product;
(b) above the pressure of non-potable cooling medium in the cooling section; and
(c) above non-potable heating medium, where incorporated in the system to minimize the risk of contamination in the event of heat exchanger failure.

This is achieved by maintaining the following pressure differentials:
(i) Under stable process conditions, when the product is in forward-flow, the pressure on the pasteurized product side of the regeneration and product side, heating and cooling sections shall not be less than 10 kPa above the pressure on the unpasteurized product and cooling and heating media side of any common heat exchange surface.
Refer requirements in Sec #14
(ii) Where process disturbances caused during start-ups, diversions events, the pressure on the pasteurized product side of the regeneration and cooling and heating sections shall be maintained at a higher pressure than the pressure on the unpasteurized product and heating and cooling media side of any common heat exchange surface, for the duration of that disturbance.
Refer requirements in Sec #15

NOTE: To maintain the required product back pressure and/or flow rate through the heating section during diversion it may be necessary to install a back pressure inducing device in the holding tube.





11 Clarification / Separation: 
a) Plant to be equipped with clarifier / tri-processors, matching with pasteurizer capacity to have 100% clarification of Milk.
b) Suitable lifting tackle to carryout periodic manual cleaning/ maintenance.
c) Tri-processors shall be interlocked with pasteurizer in order to achieve the required rpm at all times.
d) Use only ONE filter at a time, standby filter (if any) to be kept physically separated from the pasteurizer. 
e) If TWO filters are connected, there is risk of stagnated milk, in case of any valve leakage.
f) Also threat to CIP of the standby strainer, if operator missed to open the valve of standby strainer.



13.2 Flow Control in Pasteurizer




13.3 Equipped with Pasteurizer system that can heat the milk upto 85 deg with sensitivity of ± 2 deg C with minimum fluctuation of temperature.
a) Diversion Set point to be maintained at 85 deg C. Temperature sensor controlling FDV should be placed at Holding Coil outlet.
b) Temperature device to be maintained within ± 0.5 deg C error.
c) FDV shall be controlled by at least 2 numbers of Temperature sensors at Holding Coil Outlet. (This shall provide additional safety in case of any failure of Temperature Sensor).
d) The temperature sensors shall be of Hygienic in Design & meet the EHEDG/ 3A requirements. (Optional & highly suggested).
e) Spare empty thermowell to be placed near to the temperature sensor controlling FDV. Thermowell to be kept in a vertical position.  
f) Spare empty thermowell to be placed post Cooling PHE, to verify the cooling temperature sensor functioning periodically.
g) There should NOT be "Forward" mode option (Simulation option of FDV) in the Pasteurizer control panel / PLC.

13.4 Equipped with a holding loop to have minimum of 15 seconds holding time:
a) The holding tube shall be arranged to have a continuously upward slope (including the bends) in the direction of flow of not less than 2.1 centimeters per meter (0.25 inches per foot).
b) The holding tube length must be such that the fastest flowing particle of any milk or milk product will not leave the holding tube in less than the required holding time of min 15 sec. 3.2.3 Particle movement laminar flow turbulent flow are detailed in Figure 3

[image: 753px-Laminar_and_turbulent_flows_svg]Laminar/ Streamline flow pattern when the Reynolds number, Re is < 2100






Turbulent flow pattern when the Reynolds number, Re is > 2100



Figure: 4 [15]

         
  

Figure : 3 Particle movement laminar flow turbulent flow
c) Calculation of type of flow is detailed in the article namely “Residence time distribution in aseptic processing of particulate foods”.
d) Radial velocity & temperature profile in tube is shown below

[image: ]
Radial velocity & temperature profile in tube

e) Velocity profiles are also influenced by the radial distance in the holding tube in addition to the rheological properties (specifically the flow behavior index, n) as illustrated in  below;
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Figure 5 : Velocity and Radial distance profile in tube

f) Any piping from the outlet of the heater to the flow diversion device that has less than the required slope shall not be considered part of the holding tube.

g) The length of the holding tube shall be the length of tube from the heating section outlet to the diversion temperature sensing device.

h) Hence Holding Coil length shall be the distance between T1 & T2 as per the Figure 3

i) The holding time must be determined from the pumping rate rather than by the salt conductivity test, because of the short holding tube. The holding tube length must be such that the fastest flowing particle, of any milk or milk product, will not traverse the holding tube in less than the required holding time. Since laminar flow, the fastest flowing particle travels twice as fast as the average flowing particle, can occur in the holding tube during pasteurization of high-viscosity milk or milk products, holding tube lengths are calculated as twice the length required to hold the average flow for the time standard

j) Holding tube length in. for HTST pasteurizer systems with a pumping rate of 1 gallon (3.78 litres) per min are found in below Table 1. Refer Fig 5(a) for Holding Loop Calculation for Dairy Products whose Flow Rate type is Turbulent (Re >2100) and Fig 5(b) for Holding Loop Calculation for Dairy Products whose Flow Rate type is Streamline/ Laminar            (Re <2100)


	Sanitary Tubing Size- Outside Diameter (in.)

	
	1.0
	1.5
	2.0
	2.5
	3.0
	4.0

	Time
(sec)
	------------------------------------------------------(in.)-------------------------------------------------

	15.0
	110.83
	44.34
	23.85
	14.87
	10.15
	5.71

	25.0
	184.73
	73.88
	39.75
	24.77
	16.91
	8.51


 Table 1 : Holding Tube Length for HTST Pasteurizer Systems

k) The holding tube shall be so designed that the simultaneous temperature difference between the hottest and coldest product in any cross-section of flow at any time during the holding period will not be greater than 1° F (0.5°C), 
l) The average velocity through the holding tube shall not be less than 1.0 feet per sec (30.5 mm per sec),
m) Minimum CIP velocity through the holding tube and other pipelines shall be minimum 5.0 feet per sec (1.5 m /sec)
n) M minimum velocities during CIP and product in holding tubes are captured in Table # 3

	16 GA
O.D.
Tube 
Size
	Length
Equiv. Std.
90°
Tube Bend
	Minimum
Recommended
CIP Flow Rate
(5 feet/sec)
	Area of
Tube 
I.D.
(A)
	Minimum
Average 
Velocity at 
1 feet/sec

	in.
	in.
	GPM
	sq. in.
	GPM

	1
	3.48
	10
	0.594
	2.0

	1 ½
	4.94
	24
	1.485
	4.8

	2
	6.83
	43
	2.761
	8.6

	2 ½
	8.65
	70
	6.491
	20.4

	3
	10.48
	102
	6.491
	20.4

	4
	13.68
	180
	11.545
	36.0


Table 3 : Minimum velocities during CIP and product in holding tubes

NOTE: The Length Equivalence of a standard 90° tube bend can be deducted from the Linear Length calculation based on the number of 90° tube bends incorporated into a single or multi-loop holding tube design

o) the holding tube shall be so designed. that no portion between the inlet and the FDV temperature sensor is heated. Optionally, it may be shielded, covered or enclosed to reduce heat loss as long as the holding tube is accessible for inspection,
p) (For 20 KL Pasteurizer the Holding tube length shall be 38 meter length (dia 63.5 mm) to meet min. 16 sec holding time. The length of the holding tube shall be calculated from the bottom of the Holding Coil (where continuously upward slope of 2.1cm/m is getting started) till the Temperature sensor Controlling FDV (nearest among two). 
q) The holding tube dia shall be designed to meet turbulence velocity of min. 1.5 m/sec during CIP. (For 20 KL Pasteurizer the Holding tube dia shall be 63 mm to meet turbulence velocity of min. 1.5 m/sec during CIP).
r) Connection of the Pasteurizer PHE Heating Zone outlet to the bottom of the Holding Loop so as to have continuous upward flow.
s) Holding tube skid/length shall be in line with pasteurizer skid to have better aesthetic.

13.5 Holding Coil Contamination Control: 
a) FDV shall be automatically prevented from assuming the forward-flow position until all product-contact surfaces between the Heating Zone Outlet and Holding Tube outlet have been held at or above the required Pasteurization Temperature continuously and simultaneously for at least for 15 sec.







13.6 Equipped with flow diversion valve post holding loop in order to divert unpasteurized milk back to the balance tank
· FDV Design shall be Bacteria Tight in nature to prevent re-infection of pasteurized milk:
Option # 1: Two Single Seat FDV in Series
a) Two Single Seat FDV Valves shall be connected in series.
b) For proper functioning leak detector ports or leak escape ports (Sight Glass) are required. They permit the escape, to the atmosphere, of Under-pasteurized milk. It prevent Under-pasteurized milk from entering the forward flow line. Leakage at this point should warn the operator that the valve "O" rings are faulty. These ports must never be obstructed. These ports (poppets) must be visibly open during divert flow or shut down. The "O" rings should be routinely changed.
c) During Each Cleaning & Sanitation Cycle, Leak Detection Path and Divert Line shall be properly cleaned. This can be achieved by Intermittent opening of valves, about 35 % for each CIP Step.

Note: However, this option takes additional CIP time of about 20min during Every CIP Cycle compared to Option # 2. Hence, Option # 2 is highly recommended. 

Option # 2: Single Double Seat Mix-proof Valve
a) Single Double Seat Mixproof Valve can be used as FDV.
b) Mix proof valve shall have a pressure balanced seats when on forward flow and diverted flow
c) Mix proof valve shall have a leak path which in the event of a seal failure shall not result in the pressurizing of the leak chamber (greater than 15 mm2), leak path is in clear view of operator and spillage free at change over and shall be installed on the forward-flow side of the valve seat.
d) All of the valve seats shall be cleaned in place; this can be achieved by Seat Lifting and Spray Nozzle cleaning the Leak path from inside.
e) Mix proof Double Seat Valve shall meet Hygienic Requirements. 
f) FDV top port to be connected with upstream regeneration zone & bottom port to be connected with Balance Tank through self-drain.
· Flow Diversion Valve must get activated by the 2 temperature signal outputs located at holding loop outlet to have fail safe controls.
· Flow Diversion Valve must get activated by the 2 temperature signal outputs located at cooling zone outlet to have fail safe controls.
· While positioning of the temperature sensor at the holding loop outlet, time delay for the complete shutting off the flow diversion valve is to be considered (2 seconds of holding time at maximum pasteurization capacity can be preferred). (Considering the temperature sensor response time of 3 sec, the distance between the Temperature sensor and FDV shall be about 7.01 meters for 20 KLPH pasteurizer with 63.5 mm dia holding tube). Refer fig #5
· FDV should be connected in “safe mode”. i.e. In case of air pressure less than desired level the milk get diverted to balance tank, even if the temperature at the respective zone outlet is maintained.
· FDV should be connected to the balance tank in normally closed configuration.
· FDV return line to be connected to the top of the balance tank.
· Spares of FDV like nylon seal, actuator assembly etc shall be maintained.

14 Protection of Pasteurized milk from contamination in case of plate / gasket leakage during "Production Mode"
a) Provide the Booster pump of appropriate capacity at Heating Zone inlet.
b) Install CPM (Back Pressure Valve) at cooling Zone outlet.
c) To monitor the positive pressure in the milk side, pressure transmitters / Sanitary Pressure Gauges (flush mounted with ZERO dead legs) are to be placed at cooling PHE outlet 30 cm above plate pack arrangement, Raw Milk Inlet, Secondary Hot Water Line Inlet, Cooling medium inlet. 
d) Hooter to be activated in case the Pasteurized Milk Pressure drops less than the pressure of Raw Milk / Cooling medium / Hot Water and Pasteurized Milk to be diverted to the Balance Tank in Auto Mode.
e) Maintain Positive Pressure 1 – 3 PSI, in the Pasteurized Milk Side during production, through Booster Pump & Back Pressure valve. Divert the Product for reprocessing, when the Pressure differential drops to < 1 PSI. (may be 30 sec time delay can be provided)

15 Protection of Pasteurized milk from contamination in case of plate / gasket leakage during "Diversion Mode, Startups & Clarifier / Separator Auto Desludging modes " 

a) Suitable controls to be established to maintain positive pressure during Diversion Mode, Startups & Clarifier / Separator Auto Desludging modes.

17 Cooling Temperature Controls
b) FDV (Single Seat of Hygienic Design) to be placed at cooling PHE outlet to control the Temperature < 4 deg C. (This is to have Auto Detection & Auto Control to assure the FSSAI Requirement).
c) Hooter to be activated while Pasteurized Milk Temperature raised more than 4 deg C & diverted to the Balance Tank.


18 Data Logging of Temperature
To be equipped with temperature data logger (non -Editable type) to record Holding Coil Outlet, Hot Water, Chilled Pasteurized Milk Temperature during pasteurization and CIP .
· Refer to Pasteurizer Temperature Data logging Template. (fig 2)

Proof of FDV Operation for Forward, Diversion mode & CIP shall be recorded (un-editable type) automatically. (Holding Coil & Cooling Zone Outlet).
· Refer to Pasteurizer Temperature Data logging Template. (fig 4)

19 Utility Supports:

Cooling Medium Line (either IBT/ Glycol Water)
Cooling Water Quantity to be supplied adequately. In general Flow in the ratio of 1:2 (Chilled Milk: Cooling water) is required, However same is to be verified with Original Equipment Manufacturer. (In case of New Plant, dedicated line of Glycol water is highly recommended for each Pasteurizer to have better Productivity.)
Heating medium 
· Saturated Steam: Good Quality of Saturated Steam. (or)
· Primary Hot Water Line: Good Quality Primary Hot Water line with adequate pipe line dia and Constant Pressure.

Water Line for Standardization
· Potable Water Line of temperature 5 - 6deg C to be supplied to the Pasteurizer Balance Tank for Milk Standardization.
Compressed Air: Good Quality Dry Air with No Moisture/Oil etc.
20 Verification:
[image: Untitled]












Balance Tank Design Aspects:

Fig: 1


Pasteurizer Temperature Data Logging Template
[image: ]Fig: 2














View of Holding Coil with continuous upward slop

[image: ]Fig: 3
Distance between FDV & T3 shall be equivalent of 3 sec


Sample view of Proof of FDV operation

	DATE
	TIME
	HOLDING LOOP TEMP
	HOT WATER TEMP.
	CHLD MILK O/L TEMP.
	FDV positioning

	28-Jun-11
	13:17:12
	81.9
	83.3
	3.8
	Production

	28-Jun-11
	13:18:12
	81.7
	84.2
	3.7
	Production

	28-Jun-11
	13:19:12
	81.4
	87.6
	3.7
	Production

	28-Jun-11
	13:20:12
	80.7
	87.5
	3.6
	Production

	28-Jun-11
	13:21:12
	80.0
	86.8
	3.4
	Diversion 

	28-Jun-11
	13:22:12
	79.6
	85.3
	3.5
	Diversion 

	28-Jun-11
	13:23:12
	78.9
	86.4
	3.6
	Diversion 

	28-Jun-11
	13:24:12
	78.3
	87.1
	3.6
	Diversion 

	28-Jun-11
	13:25:12
	77.9
	87.3
	3.5
	Diversion 

	28-Jun-11
	13:26:12
	77.5
	86.1
	3.5
	Diversion 

	28-Jun-11
	13:27:12
	77.0
	85.3
	3.5
	Diversion 

	28-Jun-11
	13:28:12
	76.2
	87.1
	3.4
	Diversion 

	28-Jun-11
	13:29:12
	74.1
	87.3
	3.3
	Diversion 

	28-Jun-11
	13:30:12
	72.9
	85.6
	3.4
	Diversion Fig: 4


	28-Jun-11
	13:31:12
	71.6
	84.9
	3.4
	Diversion 

	28-Jun-11
	13:32:12
	70.7
	87.4
	3.4
	Diversion 



Holding Loop Calculation for Dairy Products whose Flow Rate type is Turbulent (Re >2100) [image: ]
Fig: 5 (a)
Fig: 5 (a)













Holding Loop Calculation Dairy Products whose Flow Rate type is Laminar (Re<2100) 
[image: ]
Fig: 5 (b)













Regenerator Flow Schematic

[image: ]Fig: 6


FDV Controlled with Double Sensors located at Holding Coil outlet
[image: ]Figure #7












Balance Tank: Self Drain connections:

[image: ]
23

image1.emf

image2.png
(2)

(b)




image3.emf

image4.emf

image5.png
PASTEURIZER CHECKING AND TESTING FREQUENCIES

Check At Da Six Annua Five Comments
commissioning monthly yearly

All pasteurizers

Compare indicating v’ v’

thermometer reading &

recorded temperatures

Operation of diversion & v’ v

alarms

Recording system v v v

operational

Check thermometer v v

calibration and recalibrate

as necessary

I'esting of heat transfer v’

surfaces (cg. plat

failure-such as pr

testing

Ileat exchanger gaskets v

Verification of holding tube v v Required at any time

by direct measurement (salt when modi

conductivity test) the pasteurizer may
result in a variation to
flowrate or volume of
holding section.

Response time v

Secure heat exc “h as double skinned plate

Check leak paths v v Corrective action must
be taken within 24 h of
a leak being identified.

Inspect the integrity of leak v

cavity visually

Seccure differential pressures

Operation of pressure v v’

differential dive

Calibrate pressure gauges v v

Positive pressure dilference v

controlling systems

Secure medium

v

Check medium integrity
(visual or conductivity)





image6.emf
Raw Milk Inlet line 

to Balance Tank 

(T7)

Reg-1 Inlet

(Raw Milk Temp)

(T

1

)

Heating Zone 

Inlet

(T

2

)

Holding Coil 

Outlet

(T

3

)

Chilling Zone Outlet

(Past Milk Temp)

(T

4

)

Hot Water 

Inlet

(T

5

)

Cooling 

Medium 

Inlet

(T

6

)

Raw Milk 

Inlet

(P

1

)

Pasteurize

d Chilled 

Milk 

Outlet

(P

2

)

Hot 

Water 

Inlet

(P

3

)

Cooling 

Medium 

Inlet

(P

4

)

Heating 

FDV Set 

Point

Cooling 

FDV Set 

Point

Differential 

Pressure 

Set Point 

B/n P2 & 

P1

Differenti

al 

Pressure 

Set Point 

B/n P2 & 

P3 and 

P2 & P4 

Flow Ratte 

Interlock 

Value

Regeneration 

Efficiency (%)

Reg Eff =

(T

2 

-T

1

) X 100/ (T

3 

-T

1

)

Set Points

Dairy Name : 

Pasteurizer No :  

Flow Rate

(in Litres per 

hour)

Date

(DD/MM/YYYY)

Time

(24:00 hrs) (Data 

to be captured 

every 10 Seconds  

as well as Every 1 

Min) 

However Option to be 

provided to change 

the frequency while 

taking the printout

Status

(Production/

Diversion/

CIP/ Water 

Pasteurization 

/ Hot Water 

Circulation)

PLC Control 

(Manager Mode /

Supervisor Mode /

Operator Mode)

Pressure Readings (in psi) Reason for 

Diversion (Low 

Heating Temp, 

High Cooling 

Temp, Low DP, 

High Flow Rate, 

Low Air 

Pressure, Power 

Failure)

Temperatures Readings (in 

0

C with Least Count 0.1°C)


image7.png




image8.emf
Flow rate 20000 LPH

Pipe OD 0.063 meters

thickness 0.0016 meters

ID 0.0598 meters

Area 0.00281 sq.m

Velocity 1.98 m/s

Density 1027 kg/m3

Dynamic viscosity 0.03 Ns/m2

Reynolds no.

4051.41 Turbulent flow

Max Velocity in holding 

loop(Vmax)

2.37

Holding coil length to achive 

4 sec holding

35.70 m

Volume at Maxflow and 

holding time

0.100 m3

Time needed for 

Temperature Sensor 

Response to FDV & 

Complete Activation

3.00 secs

Hodling Time in sec 15.0 secs

Min Distance to be  provided 

between Temp Sensor and 

Diversion Valve 

7.1

35.7

7.1

42.8

Holding loop length   in meters to achive 4 seconds Holding Time

Min Distance to be  provided  in between the FDV and Temperature 

Sensor

Total Length of the holding loop in meters till FDV 

Holding loop Calculations

Holding coil length-Calculations

63mm Dia Holding pipe
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Flow rate 5000 LPH

Pipe OD 0.038 meters

thickness 0.0016 meters

ID 0.0348 meters

Area 0.00095 sq.m

Velocity 1.46 m/s

Density 1027 kg/m3

Dynamic viscosity 0.03 Ns/m2

Reynolds no.

1740.48 Stream line flow

Max Velocity in holding 

loop(Vmax)

2.92

Holding coil length to achive 

4 sec holding

12.00 m

Volume at Maxflow and 

holding time

0.011 m3

Time needed for 

Temperature Sensor 

Response to FDV & 

Complete Activation

1.00 secs

Hodling Time in sec 4.1 secs

Min Distance to be  provided 

between Temp Sensor and 

Diversion Valve 

2.9

12.0

2.9

14.9

Holding coil length-Calculations

38 mm Dia Holding pipe

Holding loop Calculations

Holding loop length   in meters to achive 4 seconds Holding Time

Min Distance to be  provided  in between the FDV and Temperature 

Sensor

Total Length of the holding loop in meters till FDV 
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image12.png
_Holding Coi

Outlet FDV  connected to

Balance Tank without
self drain ability

Balance Tank





