
t 5g 5' )' 
WORLD HEALTH ORGANIZATION WHO/VBC/86.930 

ORGANISATION MONDIALE DE LA SANTE ENGLISH ONLY 

WORLD HEALTH ORGANIZATION PROCEDURES AND METHODS 
FOR TESTING AND EVALUATION OF 

PESTICIDE APPLICATION EQUIPMENT 

by 

R. Baharl 

1. INTRODUCTION 

The effective, economic and safe use of pesticides for vector control in public health, 
is dependent on several factors including knowledge of the susceptibility of the vector to 
various pesticides available, selection of an appropriate formulation, judicious timing of 
application, adequate precaution against toxic hazards to man and animals, and availability 
of properly designed equipment for the application of the formulation selected. 

Since 1956, the World Health Organization has been producing specifications for 
pesticides. After the 1963 meeting of the WHO Expert Committee on Insecticides, the first 
edition of "Equipment for Vector Control", was published; it provided information on a wide 
variety of equipment that could be used for application of insecticides and gave detailed 
specifications for sprayers and dusters considered most important for vector control 
operations. This publication was revised in 1974 and consequently, the second edition of 
"Equipment for Vector Control" was issued. 

In order to confirm that the pesticide application equipment, complies with WHO 
procedures, a testing procedure was adopted. 

2. WHO TESTING AND EVALUATION PROCEDURE FOR PAE2 

In September of 1976, the WHO Expert Committee on the Engineering Aspects of Vector 
Control Operations was held. Recognizing that there are many different types and makes of 
pesticide application equipment throughout the world, the Committee agreed that some 
systematic process for equipment evaluation was required. The Committee designed and 
approved such a scheme and recommended that it be known as the "WHO Pesticide Application 
Equipment Evaluation Scheme." The outline of the scheme is given in Annex I. The Committee, 
further proposed that WHO, in co-ordination with FAO, should promote the implementation of 
this scheme. 

2.1 WHO pesticide application equipment evaluation scheme 

2.1.1 The objectives of the WHO pesticide application equipment (PAE) evaluation scheme are 
to discover whether the design of the equipment is suitable for a particular operation in 
vector control and whether it complies with existing specifications for the specific type of 
equipment. 

1 Scientist, Planning, Management and Operations Unit, Division of Vector Biology and 
Control, World Health Organization, Geneva, Switzerland 

2 PAE = pesticide application equipment. 
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In evaluating and selecting PAE the following points should be considered: 

- Suitability of equipment for the kind of vector control operations to be 
undertaken. (Both the type and the size of equipment required must be considered,) 

- Performance of equipment in the workshop and field. 

- Effects of different pesticide formulations on equipment components. 

,, - Simplicity of design, operation maintenance and servicing • 

. ~· ' " 

- Safety to operator and environment. 

Availability of spare parts of the model and servicing facilities in the 
programme area. 

- Cost of equipment, including the cost of spare parts in the programme area. 

As indicated in the outline of the scheme, the testing and evaluation of PAE has six 
stages. The stages and the related activities for each stage are as follows: 

Stage I. World-wide survey of available equipment 

The purpose of the survey is to find out the availability of the type of PAE suitable 
for a vector control programme. For carrying out this survey three approaches have been 
proposed: reviewing existing literature including reports, papers and books on PAE, 
reviewing and screening the manufacturers' advertisements and technical brochures on their 
products; and direct inquiries to manufacturers about their products. 

There is a fourth approach for receiving information on the availability of a type of 
PAE. Occasionally, a WHO member state inquires about the suitability of a newly marketed 
type of equipment in their country, thus bringing to the attention of WHO the availability of 
equipment which may possibly be suitable for vector control programmes. 

Stage II. Collection of data and selection of possibly suitable equipment for evaluation 

On the basis of the above survey, when a specific type and make of suitable equipment 
for vector control is selected, then the necessary technical data and specifications 
concerning the candidate equipment should be collected. This is usually made by reviewing 
manufacturers' brochures and available relevant technical data. 

WHO has developed data sheets for each type of PAE presently used in vector control. A 
copy of the appropriate data sheet will be sent to the manufacturer to complete and return. 
A copy of the data sheet prepared for the hand-operated compression sprayer is attached as a 
sample (see Annex 2). 

Presently data sheets are available for the following types of sprayers: 

-hand operated compression sprayers (VBC/EPO/DS.El); 

- vechicle mounted gaseous energy aerosol generators (VBC/EPO/DS.E2); 

- back-pack motorized mist-blowers (VBC/EPO/DS.E3); 

- thermal foggers (VBC/PMO/DS.E4). 

Once the completed data sheets concerning the candidate sprayer are received from the 
manufacturer, they are reviewed. If the specifications for the type of sprayer are in 
conformity with those of WHO, the manufacturer will be requested to send a sample of their 
product, along with a completed data sheet, for laboratory evaluation (bench tests), to one 
of the WHO collaborating centres, designated for testing and evaluating PAE. 



The completing of data sheets and dispatch of a sample unit to 
centre is voluntary and there is no obligation to the manufacturer. 
the cost of transportation to and from the designated collaborating 
clearance, etc., should be borne by the manufacturer. 

Stage III. Laboratory evaluation and modification 
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The laboratory evaluation or bench tests are carried out in one of the collaborating 
centres designated by WHO for testing, evaluation and development of PAE. Up to date, four 
institutes have been designated as WHO collaborating centres (see Annex 3 for institutes 
designated for this purpose). 

On receipt of the candidate spraying equipment, together with its related data sheet 
completed by the manufacturer, the WHO collaborating centre carries out tests to confirm that 
the type and make of sprayer specifications comply with those of WHO. WHO specifications are 
prepared by taking into consideration both the "performance" as well as the material and 
dimensions that are prescribed for equipment. WHO specifications for the following types are 
already prepared: 

- hand-operated compression sprayer (Interim specifications: VBC/EQP/84.01); 

- vehicle-mounted motorized aerosol generator with gaseous .energy nozzle. (Interim 
specifications: VBC/EQP/84.02); 

-motorized knapsack mist blower (Interim specifications: VBC/EQP/84.03); 

- stirrup-pump type sprayer, single-barrel (Specifications: WHO/EQP/3.R3); 

-hand-activated plunger type duster, hand-carried (Specifications: WHO/EQP/4.R2); 

-hand-activated rotary duster, front-carried (Specifications: WHO/EQP/5.Rl); 

- single-use aerosol dispenser for the disinsection of aircraft by the "block away" 
method (Specifications: WHO/EQP/6.Rl); 

-multi-use aerosol dispenser for disinsection of aircraft (Specifications: WHO/EQP/7); 

-multi-use aerosol dispenser for disinsection of aircraft (Specification: WHO/EQP/8); 

- thermal fogging equipment (Specifications: VBC/EQP/85.04). 

In preparation of the specifications, the manufacturers' are always consulted and their 
contribution has been significant. 

On completion of the bench tests, the testing centre prepares its report. Any 
modification for improvement of sprayers that is required will be recommended to the 
manufacturer, otherwise the equipment passes the test satisfactorily. The feed-back of the 
results obtained and suggestions for improvement provided by the collaborating centre to the 
manufacturer is an important component of both laboratory and field evaluations. 

The bench tests are carried out free of charge by the collaborating centres. 

Stage IV. Assessment of laboratory results and selection of equipment for field 
evaluation 

The report of the WHO collaborating centre, including the data sheets completed by both 
the centre and the manufacturer, are forwarded to WHO for review, analysis and assessment of 
the laboratory results. If the results are found satisfactory and the centre confirms that 
the specifications of the candidate sprayer meet those of WHO, then a field trial will be 
organized. No PAE is evaluated in the field unless it has passed the laboratory test 
satisfactorily. 
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Stage V. Field evaluation 

Field evaluations are designed to establish the suitability of the equipment in vector 
control programme areas and to determine its performance, effectiveness in controlling the 
vectors, its safety to operators, and environment, and its reliability. 

Field trials for evaluations of PAE may be organized in collaboration with a WHO 
collaborating centre designated for this purpose or in an on-going operating project on 
disease vector control in one of the WHO member states. 

For field evaluation of .PAE, WHO has prepared guidelines. These guidelines explain in 
detail the objectives, materials and methods, organization and reporting procedures. So far 
two guidelines have been prepared. These are: 

- guideline for field trials of the hand-operated compression sprayer (WHO/VBC/84.907); 

- guideline for field trial of ground space spraying equipment (WHO/VBC/85.912); 

The purpose of these guidelines is to assist field workers in vector control programmes 
to organize field trials for the assessment of PAE. 

Once the field trial on the candiate PAE is completed, the officer in charge of the 
trial should prepare a report according to the format recommended in the guideline and submit 
it to WHO. 

Stage VI Preparation of the evaluation report 

On receipt of the field report, the responsible unit (Planning, Management and 
Organization (PMO)), Division of Vector Biology and Control (VBC), WHO, will analyse and 
compare the data received from the laboratory and field after the testing and evaluation of 
the candidate equipment. They will prepare a report on the results of the test. The copies 
of the report will then be sent to the manufacturer, supply unit of WHO, and the country or 
agency who requested the evaluation of the equipment. In case the equipment passes the 
laboratory test and field trial successfully, and with the agreement of the manufacturer, the 
report may be published in the WHO/VBC series of documents for a wider distribution. · 

It is important for the manufacturer and consumer to be aware that WHO does not issue a 
certificate of approval for any product nor does it recommend any specific make or model to 
the consumer. 

3. S~Y 

The selection of the proper type of PAE is an important factor in the effectiveness of 
vector control programmes. In order to determine whether a piece of equipment is suitable, 
it must first be tested against relevant specifications in "bench tests" which are normally 
carried out in a laboratory or workshop of a WHO collaborating centre. Once the equipment 
has successfully passed these tests, it is evaluated in the field in an operating disease 
vector control programme to determine its suitability and durability under field conditions. 

The WHO PAE evaluation scheme is devised for a systematic evaluation of candidate 
equipment to facilitate the selection of suitable equipment for vector control projects. 
Experience in the past has shown that as a result of close collaboration with manufacturers 
and the collaborating centres, spraying equipment which proves to be efficient, durable, safe 
and economical can be developed. Both industry and member countries benefit. 
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ANNEX 1 

OUTLINE OF WHO PESTICIDE APPLICATION EQUIPMENT EVAULATION SCHEME 

Stage 

I 

II 

III 

IV 

v 

VI 

Direct 
approach to 

manufacturers 

Manufacturers 

Manufacturers 

Flow Chart 

Manufacturers' 
advertisements 

WHO* 

Collaborating 
centres 

WHO* 

research 
units 

WHO* 

Reports 
and 

papers 

Activity 

Worldwide survey 
of available 
equipment 

Collation of 
date and 
selection of 
possibly suitable 
equipment for 
evaluation 

Laboratory 
evaluation and 
modification 

Assessment of 
laboratory results 
and selection 
of equipment for 
field evaluation 

Field 
evaluation 

Collation of 
laboratory and 
field results 

Preparation 
of evaluation 
reports 

* All enqu1r1es and correspondence relating to equipment 
addressed to Planning, Management and Operations, Division of 
World Health Organization, 1211 Geneva 27, Switzerland. 

evaluation should be 
Vector Biolgy and Control, 
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ANNEX2 

DATA SHEET ON PESTICIDE APPLICATION EQUIPMENT 

No. E.l 

Name and model: 

1. GENERAL INFORMATION 

1. Shape 

1.2 Dimensions:* 

diameter of tank 
height of tank 
height of sprayer 

1.3 Capacity:* 

total (liquid and air) 
liquid only 

1.4 Weight*/(empty) 

2. TANK 

2.1 Material of construction 

2.2 Type of sealing 

2.3 Markings for liquid volume* 

2.4 Maximum working pressure* 

2.5 Maximum pressure tolerance 

2.6 Dimensions* of filler opening 

2.7 Pressure gauge: 

type 
scale reading 

2.8 Pressure-release device 

2.9 Shoulder straps: 

number 
material 
dimensions 

CLASSIFICATION: 

Type: compression sprayer, hand-operated. 
Use: surface spraying and larviciding with 

liquid pesticide formulations. 

* Measurements to be indicated in the metric system throughout the text. 
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2.10 Fastenings for hose: 

type 
number 

2.11 Food rest: 

type 
bearing areas 

3. AIR PUMP 

3.1 Dimensions of the pump cylinder 

3.2 Material of construction 

3.3 Type of sealing 

3.4 Number of full pump strokes to produce maximum working pressure 

3.5 Type of check valve 

3.6 Plunger shaft: 

type (solid/hollow) 
material 
dimensions 

3.7 Stop spring: 

material 
dimensions 

3.8 Dimensions of rubber bumper 

3.9 Plunger cup: 

material 
dimensions 

3.10 Plunger cup spreader: 

material 
dimensions 

3.11 Pump handle: 

type 
material 
dimensions 

3.12 Type of pump handle locking device 

4. DISCHARGE SYSTEM 

4.1 Dip tube: 

material 
dimensions 



4.2 Strainers: 

4.3 Hose: 

number 
material 
total open area of each 
aperture of openings 

material 
length 
inside diameter 

4.4 Type of hose connections 

4.5 Cut-off valve: 

type 
material 

4.6 Type and length of handle of cut-off valve 

4.7 Lance: 

material 
length 
inside diameter 

4.8 Nozzle assembly: 

weight 
material of body and cap 

4.9 Nozzle tip: 

material 
discharge rate at average working pressure 
type of spray pattern 
angle of spray 

5. OPTIONAL ITEMS 

5.1 Air-inlet valve, type 

5.2 Pressure-relief (safety) valve, type 

5.3 Regulated flow-delivery system, type 

5.4 Constant-pressure regulator, type 

5.5 Extra lances, lengths 

5.6 Swivel nozzles, type 

5.7 Gooseneck attachment, angle, and length of tubing. 

6. SPARE PARTS 

Recommended spare parts to be provided with each unit. 

7. TOOLS 
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Recommended type and number of tools supplied per number of spray pumps purchased. 
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8. PUBLICATIONS (samples to be attached) 

8.1 Manual of operation, language used 

8.2 Manual of maintenance, language used 

8.3 List of spare parts, names and code numbers 

Name and address: (manufacturer's) 

Date completed: 

Please note that results of tests recommended in Specification WHO/EQP/l.R4 are to be 
attached separately. 



List and addresses of WHO collaborating centres 
which are involved in the testing, evaluation and development of 

pesticide application equipment 

1. International Pesticide Application Research Centre (IPARC) 
Imperial College at Silwood Park 
Sunninghill 
Ascot, Berkshire, SL5 7PY 
UK 

Principal investigator: Dr G. A. Matthews 

2. Statens Jordbrugstekniske Forsog 
Bygholm 
DK-8700 Horsen 
Denmark 

Principal investigator: Dr K. G. Klausen 

3. Department of Medical Entomology* 
Martisnovsky Institute of Medical 

Parasitology and Tropical Medicine 
M. Pirogovskaya, 20 
119435 Moscow, 
USSR 

Principal investigator: Professor A. N. Alekseev 

4. Division of Medical Entomology* 
Department of Medical Sciences 
Bangkok 10100 
Thailand 

Principal investigator: Dr Boonluan Phanthumachinda 

*For field trial only 
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