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1. [bookmark: _Toc105585104][bookmark: _Toc68183715]Scope
[bookmark: _Hlk103349113]The document specifies the test method for knapsack sprayer. it shall be applicable to lever operated, compression type and engine or electric drive knapsack power sprayer intended for use in agriculture.

2. [bookmark: _Toc68183716][bookmark: _Toc105585105]Normative References
The following document is indispensable for application of this document. For dated references, only the edition cited shall be applied. For undated references, the latest edition of the referenced document shall also apply (including any amendment).
         Vocabulary ISO 5682-1:1996, Equipment for crop protection — Spraying equipment — 	Part 1: Test methods for sprayer nozzles
[bookmark: _Hlk105590229]ISO 19932-2:2013, Equipment for crop protection — Knapsack sprayers — Part 2: Test methods
3. [bookmark: _Toc68183717][bookmark: _Toc105585106]Terms and Definitions
For the purposes of this standard, the terms and definitions given in BTS xxx: 2022 – Knapsack sprayer – Basic Requirements and the following apply:
4. [bookmark: _Toc105585107][bookmark: _Toc68183718]General condition of test
4.1 The sprayer  for the test shall be new and in running condition. 
4.2 The test shall be conducted in place where there is with no influence of wind or sunlight.
4.3 Water should be used as the testing liquid. It should be clean and free from solids.
4.4 The manufacturer or supplier shall provide specification of sprayer consisting items listed, as well as any further data required.
4.5 The sprayer shall be operated as per manufacturer instruction manual .
4.6 The measuring instruments shall be inspected and calibrated.
4.7 During the strap test, the strap shall be dropped from height of 200 mm with the help of vertical guide. The device shall not affect the impact force of the dropped sprayer.
4.8 During the drop test, the sprayer shall be dropped from a height of (600 ± 20) mm onto a flat level surface with a help of vertical guide. The device shall not affect the impact force of the dropped sprayer.

5. [bookmark: _Toc68183719][bookmark: _Toc105585108]Test Items and Methods
5.1 [bookmark: _Toc68183720][bookmark: _Toc105585109]Verification of structure
The objective of this test is to confirm the specifications of knapsack power sprayer given by the manufacturer. The items shall be verified are as per the Annex A.

5.2 [bookmark: _Toc105585110][bookmark: _Toc68183721]Safety test
The objective of this test is to ascertain the safety features of the knapsack sprayer. It shall be performed as given below,
a) Verify safety devices.
b) Check the caution labels.
c) Check the instruction and operation manual.
d) Verification of personal protective equipment 
e) materials of construction of different components 
5.3 [bookmark: _Toc105585111](Performance test)
The objective of this test is to verify the following performance parameters: 

[bookmark: _Toc105585113]5.3.2 Stability test
The Objective of the test is to check the stability of sprayer at different position

Position the empty sprayer on a flat hard surface with an incline of 8.5° ± 0.2° so that the load carrying straps are facing down the slope. Set any lever and the lance in their park position. If there are no park positions, set the lever in its highest position with the lance down the slope. Check the stability of the sprayer by rotating it at 90° intervals. Repeat the test with the spray tank filled to the nominal volume. Record any position in which the sprayer is not stable.
[bookmark: _Hlk102468108]
[bookmark: _Toc105585114]5.3.3 Strap load test
The Objective of the test is to inspect the quality and load bearing property of the straps
*If the empty mass of the sprayer is over 7 kg the test shall be carried out with the sprayer empty.

[bookmark: _Toc105585115]5.3.4 Emptying
The Objective of the test is to inspect the amount of liquid remaining in the spray tank after complete emptying.

[bookmark: _Toc105585116][bookmark: _Hlk105662927]5.3.5 Absorbency of carrying straps
The Objective of the test is to inspect the absorbency capacity of the straps and it can be performed by completely immersing the straps in water for 2 min. Remove the straps from the water, shake off surplus liquid and hang freely to drain for 10 min and re-weigh.

[bookmark: _Toc105585117]5.4 Operation test
[bookmark: _Toc105585118]5.4.1 test items
1. drop test
2. Pressure test
3. Leakage test
4. Spray liquid output 
5. Stoppage loss test
6. Noise test                      (engine operated sprayer )
7. Vibration test
[bookmark: _Hlk102470465]
[bookmark: _Toc105585119]5.4.2  Drop test
Objective: to examine the structural integrity of a product
 

5.4.3 [bookmark: _Toc105585120]Pressure test
Objective: to ensure the safety, reliability, and leak tightness of pressure systems and it shall be performed rising the pressure level two times the rated maximum pressure or until the pressure relive valve opens for 30s.

Test condition:
· Lever-operated sprayers to be tested shall first have been subjected to the drop test
· spray liquid tank lid needs to be removed for lever-operated and engine / motor-driven sprayers.
· spray liquid tank lid needs to be closed for Compression sprayers

[bookmark: _Toc105585121]5.4.4 Leakage test
Objective: to check the leakage of the product component under maximum pressure. It shall be performed at inclined position of 45 degree and horizontal position for 60 second and at upright position for 300 second.

Test condition:
· sprayers to be tested shall first have been subjected to the pressure test
· [bookmark: _GoBack]test should be carried out on a complete sprayer and needs to completely empty at the start of the test

[bookmark: _Toc105585122]5.4.5 Spray liquid output
The objective of test to measure the output discharge of the sprayer at the optimum spray pressure specified by  manufacture .Record the spray liquid output (q) and calculate the percentage deviation σ from the values specified by manufacture(qms) using the equation :
σ =  100 %
[bookmark: _Toc105585123]5.4.6 Stoppage loss
To evaluate the  loss of liquid during stoppage of spraying is minimized. Record the volume emitted within 5 s after spray shut-off .

[bookmark: _Toc105585124]5.4.7 Noise test

Objective: of this test is to determine that the noise of the power sprayer is under reasonable limit 

Test condition : to be performed for engine and electric driven power sprayer . 

The measurement shall be made without load in a sufficiently silent and open zone.
Shall be measured at a position of 50 mm away from operator’s ear.(Follow mini tiller)	

[bookmark: _Toc105585125]5.4.8 Vibration test

objective: ascertain the intensity of the vibration while operating the power sprayer at varying acceleration

Test condition: to be performed for engine and electric driven power sprayer. measurement shall be without load.

Measurement to be taken at three throttle position (Idle, middle and full throttle state).
Magnitude of vibration shall be measured from apex hand hold handle hose and lower back of  sprayer (Refer mini tiller)




[bookmark: _Annexure_A]





[bookmark: _Toc105585126]

Annexure A
Verification of Structure
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	5.3.2 stability 

	Tank Fill Condition 
	Position of sprayer 
	stability (yes/no)

	Empty 
	strap side down the slope 
	 

	
	 left side down the slope 
	 

	
	strap side up the slope
	 

	
	 right side down the slope
	 

	nominal volume 
	strap side down the slope 
	 

	
	 left side down the slope 
	 

	
	strap side up the slope
	 

	
	 right side down the slope
	 

	 

	5.3.4 Emptying 

	1.Mass of empty sprayer 
	                          g        

	2. Mass of sprayer after draining 
	                          g

	Mass of residual liquid [1-2]
	                         g

	5.3.5 Absorbency of carrying straps

	1.Mass of dry straps 
	                          g        

	2. Mass of straps after immersion
	                          g

	Mass increase (%)
	                         %


[bookmark: _Toc105585127]Annexure B

Handy/performance Test Report

[bookmark: _Toc105585128]Annexure C
Operation Test Report

	5.4.2 Drop Test 

	Damages (YES/NO) 
	 

	Remarks 
	 

	5.4.3 Pressure Test 

	Rated pressure kPa
	                          

	relieve valve opening pressure kPa   
	 

	relive valve open (YES/NO)               
	 
	 
	 

	Damages (YES/NO)                               
	 

	Remarks 
	        

	5.4.4 Leakage Test
	 

	Pressure 
	 

	Positions 
	Upright (300 s)
	45 degree (60s)
	Horizontal (60s)

	Mass of the tissue/polythene sheet before test (g)
	 
	 
	 

	Mass of the tissue/polythene sheet after test (g)
	 
	 
	 

	Leakage 
	mass(g)…...                  Volme(ml)…...
	mass(g)…...                  Volme(ml)…...
	mass(g)…...                  Volme(ml)…...

	5.4.5 Spray liquid Output 

	Rated pressure kPa 

	Nozzel Type
	 
	rated discharge l/min
	measured discharge l/min
	Deviation %

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 

	5.4.6 Stoppage loss test 
	 
	 

	a. single nozzle type 

	replication
	volume of liquid collected with in 5 sec after shut off(ml) 

	1
	 

	2
	 

	3
	 

	mean 
	 

	b. multiple nozzle boom  

	replication
	volume of liquid collected with in 5 sec after shut off(ml) 

	1
	 

	2
	 

	3
	 

	mean 
	 

	5.4.7 Noise test(for engine/electric type)  
	 

	replication
	Noise level at ear (dB)

	1
	Left 
	Right 

	2
	 
	 

	3
	 
	 

	Average 
	 
	 

	5.4.8 Vibration test(for engine/electric type)  

	throttle state 
	replication
	acceleration(m/s2)at  hand held position 

	Idle throttle state
	1
	 

	
	2
	 

	
	3
	 

	middle throttle state
	1
	 

	
	2
	 

	
	3
	 

	full throttle state 
	1
	 

	
	2
	 

	
	3
	 
















[bookmark: _Toc105585129]Annexure D
Handling Test Report

1) Ease of starting engine and usage of sprayer





2) Adjustment as per requirement



3) Ease of filling and cleaning tank solution 


4) Ease of adjusting sprayer regulator 



5) Failure or abnormalities that may be observed on the sprayer or its component parts during and after spraying 



6) Others 
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Test location  Date

Spraying head (m) :

weight of sprayer(kg)

shut of device (YES/NO)

Hose length (mm):

Power Unit 

Tank :

Tank lid /cap

Hose 

lace 

Saftey Signs:

protection of moveable parts(YES/NO) 



construction of guard quality:

Emergency Switch(YES/NO) for engine/electric type:



saftey device  

f)     Rubber boot :

Materials of construction 

Personnel Protective Equipments(Yes/No)

a)     Mask        

b)    Gloves 

c)     Goggles :

d)    Apron :

e)     Water proof hat :

Over all dimension (mm)

Length…..............................      Width.............................   Height….................................. 

manual                            pump Type….........................

petrol engine                  Pump Type …........................  Power(hp) ….......  Fule Tank(l)…..........                                                                        

diesel engine                  Pump Type ….........................  Power(hp)….......  Fule Tank(l)…..........

electric type                    Pump Type …........................    Power(V)…............

Type 

Testing organization (name and address): 



Serial Number :

Year of Manufacture :

lever operated

compression type

engine type

electric type 

Spraying capacity (l/h) :

Spray tanks pressure compensation 

means(YES/NO)

pressure-relief device(YES/NO)



front of the hand grip  to nozzel 

distance(mm) :

Tank nominal volume(l) Solution tank capacity (l) :

%tank voume : nominal volume -

hose nipple to lance hand grip (mm):

Nozzle type:

No. of nozzle 

workingPressure (kg/cm³)/bar: no.of straps 
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