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MAIN FEATURES OF BANDUNG PUMP 

1. Strong and durable construction suitable for community 

use in rural areas. 

2. Dimensions and operational charateristics adapted to 

the stature and physical strength of Indonesian users. 

3. Spareparts such as cup seal, valves and cylinder liner 

widely available on the Indonesian market (Dragon type). 

**• Casting and machining can be done in Indonesia with 

sufficient quality. 

5. Easy maintenance (only 2 different sizes of simple 

spanners required). 

6. Easy installation and rugged foundation. Closed pump 

cap to prevent pollution of the well. 

7. Relatively low cost price *) 

*). Expected cost pries around Rp 15,000 (price level 

before .15 November 19?8). 

* <^v t 



Design memorandum "BANDUNG PUMP" 

1. INTRODUCTION 

In the rapidly developing rural water supply activities in 

Indonesia there will be an increasing demand for simple and 

cheap suction type hand pumps (shallow well pumps). Presently 

no such pumps are made in Indonesia which are suitable for 

community use. Most frequently used so far is the Dragon type 

pump (or lucky pump) of Japanese design which is also feenu-

factured locally in several places. This pump is provided with 

a force connection and is consequently of a rather complicated 

design. Some simple pump types (such as the Godok) are made in 

Indonesia, but they are not considered strong enough for the he­

avy requirements of community use. Furthermore, some foreign ma­

de pumps are imported (such as the Dempster) on an ad-hoc project 

basis. There is thus apparently a need for a handpump which can 

meet with the following requirements : 

£. Suction type handpump of simple design (shallow well type). 

b_. Strong and durable construction suitable for community use. 

£. Possibility for manufacture in Indonesia by a number of 

manufacturers. 

jd. Limited and simple maintenance requirements. 

_e. Possibility to obtain those parts which require frequent 

replacement easily on the Indonesian market (such as cups, 

valves and cylinder liners). 

jf. Easy operation by the Indonesian people, including women 

and children. 

£. Cheaper than the Dragon type pump of comparable good manu­

facture. 

After a carefull study of the existing pump types as developed 

or proposed in different countries of the world, the conclusion 

was drawn that none of those fully suited the requirements. Con­

sequently an attempt was made to design such a pump. 
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The design as presented herein is based on (experience with) 

existing pump types and the available literature (see Annex 1). 

No attempt has been made to experiment with new constructions 

or materials, but rather to compile the best properties of se­

veral pump types in one design, and to adapt it to the prevai­

ling Indonesian market conditions. 

The above mentioned requirements need some further clarification 

as set forth in the next paragraph. 



2. EVALUATION OF CRITERIA 

2.1. Pump type * 

The pump type shall be a simple suction hand pump. Since there is 

no requirement to force the water to higher levelstthe top of the 

pump need not to be sealed, but just to be protected against po­

ssible contamination. 

2.2. Construction 

Community use often implies heavy usage. For example, assuming a 

use during 6 hours per day and 40 pump strokes per minute, the 

yearly number of pump strokes exceeds 5 million. Apart from parts 

which can be easily replaced, the pump should be able to withstand 

this nee during many years. A cast iron or steel pump body was thus 

selected. It shall be possible to anchor the pump to a concrete or 

wooden base, to avoid the pump breaking from the riser pipe. 

2.?. Local manufacture 

In Indonesia sufficient capabilities are available for reasonable 

quality casting and machining work. Availability of raw materials 

is no major problem. The fabrication of rubber or plastic parts is 

possible within reasonable quality limits. The design shall be 

adapted to reasonable limits of these possibilities. 

2.4. Maintenance requirements 

Regular maintenance which is unavoidable in any case, should be 

minimizod and shall be possible with simple tools (only a few 

spanners) and without special skill. 

2.5« Replacement parts 

Since the new pump will (in the beginning) be made in limited 

quantities only, the distribution of spareparts will be a major 

problem. Spareparts for the Dragon type pump are widely available 
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on the Indonesian market and for the most part are also manufac­

tured in Indonesia* The new pump is therefore designed in such 

way that for parts which need most frequent replacement (cup seals,-

bottom and plunger valves, cylinder liner), Dragon type spareparts 

can be used. . ' . .; $-. • ' 

Operation 

Easy operation is given full attention. The average demand of a 

family in rural areas is assumed at about 0.3 ra% With a pump ca­

pacity of about 1 to 2 m3/h this requires daily 10 to 20 minutes 

of pumpir.s for one or more of the family members. During this time 

an average person can be expected to deliver a power of about 50 

Watt or 0.07 HP. 

It haH been observed that people prefer on hand pumpn a stroke 

length of the handle of bO to 50 cm, depending on the size of the 

user, and a level at the middle of the stroke of about 65 to 70 cm 

above the ground. If the operation is relatively light, movement 

will be done with the arm only. For heavy operation also the body 

may be used (back movement) or the body only (stiff arm operationK 

This makes little difference in the required level of the handle. 

Normally, a frequency of hO to 60 strokes per minute is found 

convenient and a force on the handle of 10 kgf is considered 

normal in Indonesia. 

Price 

The newly proposed pump should be considerably cheaper than the 

prevailing Dragon type pump, assuming a same level of quality of 

casting and machining. It will be more expensive than other makes 

of simple pumps, which, however, are not suitable for community use. 

In this way it is expected that the new pump will find its own pla­

ce on the market in addition to existing pump types. 

1 
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'%•• ERGONOMICS/MECHANICAL ASPECTS 

With the selection of Dragon type of cylinder the diameter of 

the plunger and cylinder is given and is about 9»G cm. Assu­

ming a maximum lift of 6 m the discharge is about 1.** m3/n 

or 22 1/min. (see Annex 2). 

The static force on the plunger at 6 m lift is about bO kgf. 

Dynamic forces resulting from acceleration of water masses and 

mechanical parts and hydraulic headloeses in the suction pipe 

and the pump are relatively small and therefore neglected. In 

order to limit the force on the handle to 10 kgf the advantage 

must be 1:'». Given a Btroke of the handle of ^0 cm, the average 

travel of the plunger will be about 10 cm (which is much less 

than on most existing handpumps), resulting in a displacement 

of 0.7 liters per stroke. To obtain the possible discharge of 

23 1/min, the frequency of strokes will have to be 2? = Z>7 

per minute (assuming the slip S at 0.1). 

This is close to the desired frequency (see par. 2.6.). At lower 

values for the lift, the discharge of the pump can be higher (see 

Annex 2) and so is the number of pump strokes. 

With the stroke length and advantage thus determined and the 

required level of the handle over the ground given, the main 

data are established required for a design adapted to the physi­

cal characteristics of the users, (see Fig. 1) 

tf 



'«. FURTHER DESIGN CONSIDERATIONS 

*f.1. Spout 

The spout should be long enough to reach the opening of a "kendi" 

(Indonesian type of water jar). Preference is given to a vertical 

' (downward) outflow of the water. The Dragon type pumps have a more 

or less horizontal spout which has the disadvantage that the di­

rection of the outflowing water depends on the force of pumping 

which makes it difficult to fill kendis. 

*f.2. Pump cap 

The pumpcap is designed to be strong enough to transmit the forces 

excercised on the fulcrum by the handle. Because the pumprod has 

some lateral movement, the opening in the pumcap is closed with a 

sliding plate to prevent contamination of the inside of the pump. 

'4.7>. Cylinder liner , 

The pump body has been designed to accept either the standard 

Dragon type steel cylinder liner or a PVC liner. The prototypes 

are fitted out with a PVC liner. These linershave to be made at 

special order because of the non-standard pipe size. However, 

this liner can be relatively easily and cheaply made. 

In case the PVC cylinder liner does not prove satisfactory under 

certain circumstances or can not rapidly be obtained, the usual 

Dragon type liner can be used. 

.̂*». Pump Base" 

One of the most common shortcomings of available pumps is that 

they can not be . properly mounted on the foundation. The result 

is that the pump may easily break off from the suction pipe. The 

proposed pump is designed with a base which can be easily and so­

lidly anchored to either a concrete or wooden foundation. 
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Furthermore the pump base accents a well casing of up to b inch 

diameter thus preventing any waste water from entering in the 

well, (See figure 2). ? 

'•.J, Bearings } 

In accordance with available research data the bearings are de­

signed in such way that the force on the projected bearing sur­

face is not more than 7 kgf/cm2. This requires a projected sur­

face of 7 cm2 for the fulcrum bearing. Lubricating holes are pro­

vided. 

! **.6; Casting and machining 

A precondition was that manufacturing of the pump could be done 

to sufficient quality standards in available foundries and machine 

shops in Indonesia. 

The pump is designed in such way that the moulds are aa simple as 

possible and casting will not pose any problems. 

All flanges have the same bolthole circle so that they can be 

drilled accurately with only one jig. This will improve the possi­

bility to interchange parts between pumps, and ensures that repla­

cement parts will fit easily. Attention is given to the fact that 

machining is limited as far as possible and can be done with a mi* 

nimum of handling. 

^.7. Pump height 

The pump has been designed in such way that when mounted on a 

concrete block of about 20 cm height, most Indonesian users will 

find operation convenient. In case a different height is required 

(e.g. if the pump is mostly UBed by children) this can be achieved 

by adapting the dimensions of the foundation block. 

c 



Maintenance 

Only 2 different sizes of bolts and nute are beins used throughout 

the pump, BO that all maintenance can be done with the very mini­

mum of tools. The pump containts no components which require adjust­

ments or special tools. v ;: 

Parts which need more or less frequent replacement (cup seal, val­

ves, cylinder liner), are of the same dimensions as those of the 

Dragon type pump and already widely available in the Indonesian 

market. 
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5. PROTOTYPE/PRICE 

By November 1978, five prototypes of the proposed pump were 

manufactured and field testing with one or two pumps will 

start soon. Since the pump does not contain any new elements 

which are not yet used or tested elsewhere, no major defects 

are expected to show during testing . • 

The total weight of the pump is about 23 Ice, »nd it: i s expected 

that the pump can be commercially produced for a price between 

f!p 15,000 nnd Up 18,000 (pre - November 15, 1978 price level). 

This would compare favourably with the price of Rp 30,000 for the 

good quality Dragon type pump. 

Detailed workshop drawings are available upon request from the 

OTA - 33 project office. Moulds used for the manufacture of the 

prototypes ar© available at the OTA - 33 project office. 
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Annex 1. 

LITERATURE * ) . 

(1). " Hand pumps "*Technical Paper No* 10, Inter -

national Reference Centre for Community Walter 

Supply, The Hague, July 1977. 

(2)« Several reports of the Battelle Memorial Insti­

tute, Columbus; Laboratories(Concerning the De -

velopment of a shallow well pump for the Agency 

for International Development. 

(3). The New No. 6 Handpump, UNICEF, Bangladesh. 

(k)9 Report: on the Bangalore pump. 

(5). Documentation and brochures of numerous suppliers 

of hand and footpumps. 

• ) . See also bibliography in (1). 



Annex 2. 

TABLE 1. 

Pump discharge depending on total lift* 

LIFT 

( in m ) 

7 
6 
5 
k 

3 
2 

1 

DISCHARGE 

m 3 / h 1 / Bin 

1.2 

1.if 

1.7 
2.1 

2.8 

4.1 

8.3 

20 

23 
28 

35 
46 

69 
140 

Notes : 

1) Pump disoharge 

in which S 

N 

s 
H 

( 1 - S ) 
N.^. 

ra3/a 

* Slip of pump, assumed at 0.1. 

« power of pump operator, assumed 

at 50 watt ( 0.07 HP ) . 

a total pump efficiency, assumed at 

0.5. 

• specific density of water : 1000 Kg/m . 

» acceleration of gravity t 9.8 m/sec 

a pumplift in a. 

2) Pumpliftt H is vertical distance between water level in 

well and outlet of spout. 

3) Dynamic head losses in suction pipe are not coneide «d. 

It is assumed that they are covered by the pump effi -

dency. 



Annex 3. 

LI3T OF CONSTRUCTION DRAWINGS BANDUNG PUMP. 

No* Name 

505 - 01 Bandung, Punp. 

505 - 02 Body base. 

505-03 Gasket* 

505 - 0^ Body. 

505 - 05 Cylinder liner. 

505 - 06 Plunger rod* 

505 - 07 Pump cap* 

505 - 08 Handle. 

505 - 09 Pin. 

505 - 10 Plunger rod bracket. 

505-11 Anchor holt. 

505 - 12 Valve seat. 

505 - 13 Duet cover 

Note 1 A sat: of casting moulds is available at the 

OTA - 33 project office* 



Annex k. 

Prototype of Bandung Puap. 
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In rural water supply programmes often guidelines are used for the 

number of people that can be served by one hand (or foot) pump. 

Since the power of the person operating the pump is limited, the quan­

tity of water that can be pumped per minute Is limited also. This 

quantity is smaller, when the water table is lower; in other words 

when the lift is greater. In Table 1 the number of consumers is gi­

ven based on the following assumptions : I 

- power of pump operator (consumer) : 50 Watt (0.7 Hp) 

(1 operator assumed). 

- total hours of pumping per day : 6 hours. 

- consumption per capita : *f0 liters per day. 

The calculations are explained in the Annex. 

Table 2 gives some more information that can be derived from the 

same assumptions. 

From Table 1 it becomes clear that there can not be one criterium 

for the number of consumers per handpump. For shallow well pumps 

200 consumers per pump is often used, which is on the safe side. 

However, for deep well pumps the number should be (much) lower, de­

pending on the lift. With .a lift of 25 m for example, only 50 people 

can be served by one handpump under the assumed conditions. 

• 



Table 1 
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Lift in meter 

1 
2 
If 

6 

• 8 
10 

12 

15 
20 

25 

30 

to 
50 

Number of 

people served 

500 • 

500 • 

3*0 

230 

170 

1*0 ' . 

110 

90 

70 

50 

*5 
30 

25 

* Theorically more people could be eerved but practical opera­

tion limits their number to about the given figure. 

N.B. In case the number of hours of operation or the per capita 

consumption is different the number of people served can be 

adjusted on a proportional basis. 

/ 
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5! Table 

Lift 

in meter 

1 

2 

4 

6 

8 
10 

12 

15 

20 

25 
30 

40 

50 

2 

Average 

flow • 

(l/s) 

0.93 

0.93 

0.63 

0.42 

0.31 

0.25 

0.21 

0.17 

0.13 

0.10 

0.08 

0.06 

0.05 

Max. cylinder 

diameter •• 

k" 

.3" 

2" 

• 

1*" 

•• 

Type of 

pump 

Suction 

or shallow 

well type 

Lift 

or 

deep well 

type 

This is the average flow during pumping. In case 

ot a bore hole (deep well), this should also be 

the safe yield of the well. 

In case of a dug well, the daily average should 

be taken. In this case with 6 hours pumping per 

day, the' well yield shall be 6/24 = i/4 of the 

given figures. 

• • 

/ 

The diameter is based on a max. load on the plu­

nger of 50 kgf. With the.usual mechanical advan­

tage of.about 1:5, the force on the handle is 

then about 10 kgf. This handle force should be 

considered as a maximum for Indonesian users. 



I.-Pump discharge 

Q = N.̂  ............CO 

in which : 

Q a discharge in m3/s 

N = power of operator (assumed at 50 Watt) i 

t\ c total pump efficiency (assumed at 0.5) 

D a specific density of water (1000 kg/m3) 

g c gravity acceleration (9.8 m/sec2) 

H e pump lift in m 

2. Number of population to be served 

From equation (1) the number of consumers can be calculated as 

follows : -

n = 370 W.k.h 1(2) 

H.C. 

in which : 

n s number of consumer for one pump 

N = power of operator in Watt 

7 «s total pump efficiency . 

h c number of pumping hours per day " 

H * lift in m ' • 

C * per capita consumption in liters per day 

/ 
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PAET 1 - GENERAL CONDITIONS 

INTRODUCTION 
— — — — — — '* ' 

WEST JAVA RURAL WATER SUPPLY PROJECT is a project in the frame­

work of the Project Aid Agreement "between the Government of In­

donesia and the Government of the Netherlands. The projeot will 

be co-financed by the Government of the Netherlands. 

APPROVAL BY THE GOVERNMENT OF THE NETHERLANDS 

The Government of Indonesia has received a loan from the Govern­

ment of the Netherlands toward the West Java Rural Water Supply 

Project, and it is intended that proceeds of this loan will be 

applied for payments under the Contraots for which this Ihvita -

tion to Bid is issued. Payments by the Government of Indonesia 

will be made only upon approval by the Government of the Nether­

lands in accordance with the terms and conditions of the Project 

Aid Agreement and will be subject in all respeots to the terms 

and conditions of that Agreement* 

INVITATION TO BID 

The Directorate General of Communicable Diseases Control, on 

behalf of the Government of the Republic of Indonesia, invites 

Suppliers to bid on the furnishing of : 

- 300 (Thred hundred) • ordinary suction type handpumps, 

in these specifications called "Bandung Pump". 

<. 
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The pumps shall be furnished according to Section II : 

TECHNICAL SPECIFICATIONS and the Drawings, which are part of 

this Invitation to Bid. 

BID SUBMISSION 

The Bid shall consist of five (5) copies each of the follo'jing 

docuiiients : 

- Bids made on the prescribed forma. 
- Shop "drawings 
- Standards to which the goods the Supplier proposes to 
furnish do comply 

- Delivery schedules 
- Manufacturer information 
- Manufacturer experience 
- Manufacturer's warranty 

The five (5) copies shall consist of one (l) copy marked ori­

ginal and four (4) photo copies. 

If there is any discrepancy the original will prevail over the 

copies. 

The Bid documents shall he handed over personally in a sealed 

enveloppe before to : 

Government of the Republic of Indonesia 

Ministry of Public Health 

Directorate of Communicable Diseases Control 

BID PRICES 

The Bid prices shall be stated in Indonesian Rupiahs and shall 

be firm and binding for a period of one hundred twenty (120) 

calender days from the above mentioned date of submission. 
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SHOP DRAWINGS 

All shop drawings needed to manufacture the Bandung Pump are 

attached to this Invitation to Did. 

In case the Supplier has remarks to these drawings he is obliged 

to add a complete set of 3hop drawings with liis Bid in five;fold 

regarding the Bandung Pump. 

Thn ahopdrawings for the ]''C pinup shall bo submitted by tho . 

Supplier in fivo fold with the Bid anyway. The lather mentioned 

shop drawings include : drawings, manufacturer's brocliuros, parts 

lists, graphs and operating instructions* 

STANDARDS 

The Supplier shall clearly state the standards to which the goods 

he proposes to furnish do comply. 

If the Supplier proposes to furnish goods which meet internatio­

nally accepted standards, not referred in these TECHNICAL SPECIFI­

CATIONS but at least equivalent to those specified herein, he 

shall submit with his Bid the copies of these standards. 

DELIVERY SCHEDULE 

Both the Bandung Pumps and the PC pumps, in total ̂thre« Jauadred 

(300) pumps, shall be delivered to the Government stores of the 

Provincial Health Service, Jalan Pasteur 25, Bandung, within 120 

days after the receipt of the Notice to Proceed. 

The pumps may be delivered in batches, with a minimum of 150 pumps 

per batch. 

Two weeks in advance of every shipment written notice shall be 

given to the above mentioned Service. 

The Supplier shall indicate in his Bid the way of shipment and the 

number of batches. 



1.9. MANUFACTURER INFORMATION 

The Supplier shall indicate, opposite each item listed in 

form B, the name and location of the manufacturer of the equipment 

or material proposed to be furnished. 

The Supplier shall list the items in accordance to the components 

of the goods proposed. 

1.10. MANUFACTURER EXPERIENCE 

The Supplier Bhall complete form C giving information on manufac­

turer's experiences since 1972. 

1.11. MANUFACTURER'S WARRANTO 

The words "MANUFACTURER'S WARRANTO" mean a written assurance by 

the Supplier as sole and only responsible, that materials found 

to be damaged or defective or failing to meet the requirements 

of the "TECHNICAL SPECIFICATIONS" even if such materials are 

supplied by his subcontractor or agent, will be replaced or re­

paired or otherwise corrected at his own expense. Unless other­

wise specified a Manufacturer'a Warranty is not secured by a Bond 

or other Surety. 

1.12. NOTICE TO PROCEED 

This notice to proceed will be granted after the approval men­

tioned in 1.2 "APPROVAL BY THE GOVERNMENT OF THE NETHERLANDS". 

The Supplier and/or manufacturer(s) shall not do any work under 

this Invitation to Bid prior to the issue of the Notioe to 

Proceed. 
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1.13. INSPECTION AHD TESTING 

Each item of the Delivery Schedule shall, upon delive.y, be 

accompanied by a Supplier's Test Certificate statins that the 

item furnished conforms in all respects to the TECHNICAL SPE­

CIFICATIONS. 

All materials and equipment furnished under this Invitation 

to Bid shall be subjected to inspection by the Employer, or 

his repre3entative(s). Such inspection may include mill, plant, 

shop or warehouse inspection a3 required and all information 

and assistance shall be furnished by the Supplier and his ma­

nufacturers to the Employer or his representative(s). 

The Supplier shall give the following information to the 

Employer in writing s 

- when the pumps will "be cast 
- which foundry will cast 
- where the foundry is located 
- how many pumps will be cast 

1.14. PROTOTYPE 

Each foundry, oasting pumps . " ro­

under this Contract, shall submit one completely assembled, 

but untreated prototype pump to the Employer for approval, 

prior to proceed. 

The Supplier may request for the loan of either a sample pump 

or the wooden patterns, to make the prototype(a) of the Ban­

dung pump. 

Both sample pump and wooden patterns are owned by the OTA-33 

project. They should be returned immediately after use in 

good condition to the OTA-33 project. 
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f.15. GUARANTEES 

The Supplier shall guarantee, tliat all supplies furnished by 

him -under this Invitation to Bid are free of defeots in ma­

terial and workmanship for a period of one year following the 

date of issue of the certificate of completion of the fur - : 

nishing. 

1.16. INSURANCE 

The Supplier shall insurance all goods for full Bid value, 

and in the currency in which payment is to be made for the 

goods. Insurance shall provide full reimbursement in the event 

goods are lost, stolen or damaged prior the acceptance by the 

Government at the Government stores, 

1.17. PAYMENTS 

' : \ 

Every payment will be made direotly to the Supplier by the In­

donesian Government in Indonesian currenoy. 

The payments will be done as follows : 

a. Following receipt of the Notice to Proceed, the Supplier 

may, at his option, request an advance payment of up to ten 

percent (10 %) of the total bid price, excluding the costs 

of transport. 

Within thirty (30) calendar days after receipt of the re­

quest the Government will issue an authorization to pay. 
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Upon delivery of each "batch of goods to the designated sto­

rage area, the Engineer will inspect the goods on behalf of 

the Employer and if found to be in compliance with all re­

quirements, he will issue a Certificate of Preliminary Accep­

tance of the Government. 

Within thirty (30) calendar days after the written request 

"by the Supplier for payment the Government will issue an 

authorization to pay eighty percent (00 %) of the value of 

the goods (including costs of transports) contained in the 

batch concerned. 

After delivery of the last batch of goods the Engineer will 

issue a Certificate of Completion of the Rimishing. 

Within thirty (30) calendar days after . issue the final 

payment of all amounts duo to the Supplier will be made. 

c 
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TECHNICAL SPECIFICATIONS 
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PAHT II - TECHNICAL SPECIFICATIONS 

II.1. GENERAL 

The pumps shall be grey cast iron handpumps of the shallow 

well type. 

Initially they will be erected within they OTA-33 project area 

by a civil contractor. 

The pumps shall be supplied completely assembled and painted, 

packed in cardboard boxes or wooden cases, with a maxinum of 

two pumps per packing. 

Each pump shall be accompanied with a manual. 

Spare parts shall be supplied in cardboard boxes. The contents 

of each box, such as name of the part and quantity, shall be 

clearly indicated with paint or felt pen on the box. 



II. 2. MATERIAL REQUIREMENTS 

11.2.1. GENERAL : All parts shall show homogeneous structures. 

The use of fillings in any part or any mate­

rial, in order to create a smooth surface is 

not accepted. 

The surface of any part or material shall be 

as flat and straight as possible. 

Nome of the materials shall endanger the 

health of the water consumers. 

Even under the most unfavourable circumstances, 

the water drawn off the pump shall not contain 

lead or other toxio substances in quantities 

which are injurions to health, or have objective 

taste or smell, 

11.2.2, CAST IRON i The pig iron to be used as a component for grey 

cast iron, shall meet the specifications men­

tioned in table 1 as much as possible, while the 

coke shall meet the requirements of table 2. 

Silicon 

2.50 - 2.75 

2.76 - 3.00 

3.01 - 3.25 

3.26 - 3.50 

Carbon 

4.10 - 3.85 

4.05 - 3.70 

3.90 - 3.65 

3.85 - 3.60 

Manganese 

0,50 - 1.25 

0.50 - 1.25 

0.50 - 1.25 

0.50 - 1.25 

Sulphur 

0,05 max 

0.05 max 

0.05 max 

0.05 max 

Phosphorus 

0.30 - 0.50 

0.30 - 0.50 

0.30 - 0.50 

0.30 - 0.50 

Table 1. Specifications for foundry pig iron 

(values given in percentages) 

Fixed 
carbon 

88.0 min 

Volatile 
matter 

1.0 max 

Ash 
content 

12.0 max 

Sulphur 
content 

1.0 max 

Table 2. Specifications for foundry coke 

(weight by percentages) 
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All cast iron parts shall have a hardness 

within the range of 160 - 220 Brinell 

Hard noan Numbers after casting. Thia may 

be checked at any location of a part. 
• • ••••'; • 2 

>:: The tensile strength shall be 18 - 25 kg/mm . 

11.2.3. STEEL : Steel to be applied for pins shall be either 

• cold drawn (or ground) bar or non - magnetic 

stainless steel type 304. 

The Supplier is obliged to include both ma­

terials in his bid. 

The plunger rod shall be made of either 5/8" 

cold drawn bar (aBsen staal) or St 37- St 42. 

Pipes to be used for handles shall be at 

least medium class mild steel tubes 

The anchor bolts shall be made of St. 37-

Bolts and nuts shall have the ordinary trade 

quality and shall be galvanized. 

Due to deterioration of the taste of the wa­

ter pumped, greasing of the threaded part3 

inside the pump is no"t allowed. 

The anchor bolts may not be protected with 

paint or grease. 

11.2.4. G.I. PIPES : The pipes, 1-*" nominal internal diameter, shall 

be medium class galvanized iron pipes, with a 
•i 

nominal length of 6 m and provided with two 

.... threaded ends. 

Por jointing the pipes 1^" threaded, galvanized 

double sockets shall be delivered as indicated 

in Form A.1. 
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11.2.5. ROBBER : Gaskets, valves and plunger cups Bhall be 

made of natural rubber, with a hardness of 

30 - 50 3hore. 

The rubber shall resist mildew fungus and 

>' other biological attacks, as well as cyclio 

wetting and drying. 

Besides,it must be readily available on the 

. Indonesian market. 

Particularly the disc valves shall have com-

pletely flat surfaces. 

The rubber applied for the plunger cups shall 

have a long life and a low friction coeffi­

cient. Yet flexible enough to fill cylinder 

wall irregularities. 

11.2.6, PLASTIC x Valve covers or spiders shall be made of 

plastic as is usually installed in the local 

made Dragon type handpump. 

In case pvc cylinder linings and/or valve 

seats are used, these shall be made of unplas-

ticized polyvinyl choride. 

n.3. MANUFACTURER'S INSTRUCTIONS 

The Manufacturer shall draft instructions for the assembly, 

installation, lubrication and maintenance of the pumps. 

A simple step by step schedule for lubrication and maintenance 

(dally, weekly, monthly and yearly) shall be drawn up in the 

Indonesian language. 

These Instructions shall be submitted with the Bid, 
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II.4. BANDUNG PUMP 

11.4.1. GENERAL : The Bandung Pump has been designed in close coope­

ration with MIDC and ITB Bandung. It ia free to 

,/ any Supplier to use this design at any moment, even 

< if there is no supply under this Invitation to 

Bid. 

11.4.2. PERFORMANCE HEQUIBEMEHTS : 

The pumps shall be manufactured according to the 

. . Drawings and machined within the limits as indicated 

in these drawings. They shall be sturdy and suitable 

for intensive use iu village water supply systems. 

The pumps shall withstand rough handling during at 

least 5 years of operation with a minimum of main­

tenance. 

Pumps with misaligned bearings will be rejected. 

Each pump shall be supplied with four (4) anchor 

Volts. 

The pumps shall be painted with a two-layer system. 

The first layer shall be red lead primer (90 - 10). 

The finishing gloss paint shall be applied in 2 

coats in colour (s) to be indicated by the Employer* 

Prior to paint, the major burs snail be removed by 

grinding. 

IT.4.3. SPECIAL REQUIREMENTS 

II.4.3.1. Body base 

It is optional to the Supplier to provide this part with either 

a> u PYC seat or a brass seat. 

This seat shall be press fitted in the cast iron body base. 

c 
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11.4*3.2. Pomp body 

On both sides of the spout the name "Bandung Pump" shall be oast 

with dear letters* 

The body shall be provided with a steel cylinder liner (The usual 

dragon type liner can be used). 

The sleeve, which is put into the body from the bottom, shall be 

oentered with a portland cement - sand sorter (volume parts 1 1 1 ) 

as is indicated in the Drawings. 

II*4*3*3* Pump cap 

The pump cap will have to seal the top of the puap body against 

potential contamination* For that purpose the slot* to allow the 

lateral moveaent of the plunger rod in the cap* shall be covered 

witta a snail plate* as shown in the Drawings* 

11*4.3.4* Handle 

The handle shall be to* - free and as smooth aa possible* 

11*4.3* 5* jglunger rod bracket 

The down stroke of the plunger is limited by means of the bracket, 

which touches the two reinforcement ribs on the pump cup* 

II.4.3.6. Plunger 

The plunger to be installed in the B«T«̂ Mng pump is in accordance 

with the plunger as used in the local made Dragon pump* 

For that purpose the work shop drawings for these parts are not 

included in this document* 

The plunger check-valve seat in the cap holder shall be well 

machined* 
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5. REPAIR AHD MAIBTENAHCE TOOLS l 

The Supplier shall supply toolsets for repair and maintenance 

of the pomp. 

Each toolset shall be properly packed separately in a fins, wooden 

box provided with handles and padlocks* 

Each set shall consist of * 

1 po pocket measuring tape (5 a) 

1 " hammer (200 gr) 

1 " sledgehaamer (1000 gr) 

1 " adjustable spanner (length 12", month width l3/&*) 

1 set double open end spanners (5/16" - 7/8") 

1 po cold chisel (length 250 mm, hit width 25 mm) 

1 " hacksaw (suitable for saw blades length.12" width &") 

10 pes saw blades (24 teeth/inch) 

2 " pipewreaohes for pipes up to 2" 

1 po oilcan 

5 ltr lubrieatlottL oil 



PAKP III 

BIDDING DOCOMNTS 

(to be completed and submitted by the Bidder) 
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BIDDING SHEET (Bandung Pump) FORM A.1. 

ITEM 

1. 

2. 

3. 

4. 

5. 

6. ' 

7. 

7.1. 

7.2. 

7.3. 

7.4. 

7.5. 

7.6. 

7.7. 

7.8. 

7.9. 

7.10 

7.11 

7.12 

. . . . 

DESCRIPTION 

Ilandpumps with cold 
drawn pins 

Additional : 

for stainless steel pins 

Anchor bolts, with two 
nuts 

1«" fi.i« pipes 

li1* g.i. sockets 

Transports 

SPARE PARTS/TOOLS 

plunger cup 

plunger valve 

suction check valve 

pvc cylinder lining 

pins (cold drawn) 

pins (stainless steel) 

Casket 

plunger rod 

plunger rod bracket 

anchor bolts with two nuts 

complete set of bolts and 
nuts sufficient for 1 pump 

toolsets 

(see II.5.4.) 

TOTAL BID PRICE (eaccl. item 

TOTA L BID PRICE (excl. item 

QUANTITf 

300 

-

120a 

-400 

400 

.... 

50 

25 
25 
50 
50 
50 
50 

25 
25 
100 

25 
10 

« * • • 

• • • • 

2 and 7.6). 

7.5) 

UNIT 

ea 

-

ea 

6 m1 

ea 

batch 

ea 

ea 

ea 

ea 

ea 

ea 

ea 

ea 

ea 

ea 

set 

set 

• • • • 

• • • • 

UNIT 
PRICE 

• *•••• 

TOTAL 
COST 

• ••••• 

A 

B 

to be completed by the Bidder. 

Note : all prices shall include profit , taxes, etc , and be 

quoted in Indonesian Rupiah. 
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( Die Supplier shall indicate the name and location of the 

MAMJPACTORER BJFOHKATICN Manufacturer of each component of the puarp, what ever it may be) FOHK : B 

ITEK 1CANDPACTDBER ( name and locat ion ) 

* 
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Manufacturer shall give in the following list a complete 

MANUFACTURER EXPERIENCE statement of all handpumps manufactured "by him since 1972. FORM : C 

YEAR NUMBER OF 
HANDPUKPS 

• 

TYPE OF 
HAND PUMP 

SUPPLIED TO 
•1 
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F I G U R E S 
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1. .' Preface 

1.1, General 

The West Java Rural Water Supply Project is a project in the 

framework of the Project and Agreement between the Government 

of Indonesia and the Government of the Netherlands*Internatio* 

nal Water Supply Consultants IWACO B.V. have seen appointed 

as to provide consultants services for the West Java Rural 

Water Supply Project* 

As a part of these services the consultants had to prepare 

'Tenderdocuments for the Supply ef Suction Type Handpumps«, 

The Preliminary Tenderdocumente were submitted on May 22ndf 

1978. I 

The Final Tenderdocuments were submitted for tendering on 

May 23thf 1979-

1.2. Invitation to hid 

A tender for the procurement of above mentioned suppliers was 

adopted by placing an announcement at the office of the 

Directorate Hygiene and Sanitation in Jakarta. 

Invitations to bid were written in the Indonesian language. 

1»3» General briefing of prospective bidders 

An explanatory meeting was held for prospective bidders at 

the Directorate Hygiene and Sanitation office in Jakarta on 

June 15th, 1979; 7 prospective bidders were recorded to have 

received the Tenderdocuments as can be seen in Annex 1.: 

r; 
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2. Bid proposals 

2.1. Closing date for receipt of Bide 

The closing date for submission of Bids and date for opening 

the Bids was June 23th at 10.00 a.m. local time in the office 

of Directorate Hygiene and Sanitation Jalan Peroetakan Negara 

I,. Jakarta. 

2.2* Opening of Bids 

*• 

Present at the opening of the Bids were members of the tender-

committee, the Chief of Directorate Hygiene and Sanitation, 

representatires of the consultants and representatives of the 

following suppliers t 

a. P.T. CFunung Mujil. 

b. C.V. Budi Kentjana. 

c. P.T. Mastoodon Lubssi. 

d. P.T. Borimex. 

Altogether k sealed packages were submitted before 10.00 a.m. 

All envelopes of the proposals were inspected and all complied 

with the requirements. 

Envelopes were opened and Bid prices were read. 

A copy of each proposal will be given for evaluation to the 

representatives of the consultant* 

Each oopy was signed by the Chief of Directorate Hygiene 6 

Sanitation and the Chairman of the tender committee. 

c 

2»3» Principles of evaluation . »"̂ r 

Successively all proposals were subjected to the following 

evaluations x 

a. Administrative evaluation, including Bid Bond evaluation 
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and evaluation of delivery time-echedule. 

b. Technical evaluation. 

c* Financial evaluation* 

Evaluations were baaed on the conditions and requirements 

described in the Tender Documents, for the supply,of hand-

pumps, r * ••.-.-•* 

/ 



3» Remarks about the bid documents of the handpumps (Bandung type) 

3.1. P.T. Mastoodon Lubssl (Bidder 1) 

3.1.1, On page 19 FORM A.1. (Bidding sheet Bandung type handpump) of 

the tender is given a total bid price of Rp. 15*692.500,- but 

after checking, the total bid price must bee Rp. 15»'*'*2»500,-

According to the Bidding sheet FORM A.1. of the tender docu -

aents, the Bidder must give 2 (two) bid prices, bid price A 

(for cold drawn pins) and bid price B (for pumps with stain-

vless steel pins). 

3*1*2. On page 20 FORM A.". (Bidding sheet handpump with force connect­

ion) of the tender, the Bidder is given only 1 (one) total Bid 

price, what according the tender documents the Bidder must give 

2 (two) bid prices, bid price A and bid price B, for the two 

different types of pins* 

3*1*3* On page 20 FORM A.". (Bidding sheet handpump with force connect­

ion) of the tender, the items 7.1. - 7.7. must be listed bv the 

Bidder according the tender documents item II 5.3.8. " spare -

yarts ". 

3»1.*U Advice to the tender committee : 

Let the Bidder consolidate the above mentica.-*̂  differences 

in a letter. 

3»2. P.T. Borimex (Bidder 2) 

3»2.1. Page 20 FORM A.", of the tender,, 

item 1 : for the total cost of the force connection puspa ie 

written Rp. 9.150.000,- But given the quantity of 300 and tha 

unit price of Rp. 30.000,- the total costs must be Rp. 9*003*.-300,. 

This calculation difference influences only the total prlso iV 

pumps with cold drawn pumps. '-'• 
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J.2.2. Item 7.1. - 7.7-

Esteemed the Unit-Price and the total cost, the quantity of 

the spare parts for the handpump with force connection is 

taken equal to the quantity of the spare parts for the Ban­

dung type pump. 

3.2.3. The total Bid Price (excl. item 2 and 7.6.) for the handpuraps 

with force connection will change from Rp. 15»583»750,- into 

Rp. 15.433.750,- because the total costs of the handpumps 

(item 1) will change, (pumps with cold drawn pins) 
• ' . • • • ' ' 

3.2.4. 'Advice to the tender oommittee : 

Let the Bidder explain the abore mentioned differences in 

*• letter. ' " • ' » ' 

3»3. C.Y. Budi Kencana (Bidder 3)» 

3*3*1« On the Bidding sheet (Handpumps with force connection) PORM 

A.2. of the tender, the item 7.1. - 7.7. must be listed by 

the Bidder according item II 5*3*8* " spare parts " of the 

tender documents. 

3*3*2. Advice to the tender committee t 

Let the Bidder explain the above mentioned differences in 

a letter. 

3«4. P.T. Ounung Mujil (Bidder 4). 

3*4.1. On Bidding sheet (Bandung pump) FORM A.1. of the tender is 

given a total bid price for A Rp. 16.432.500,- and for B 

Rp. 16.438.750,- but after checking the calculations the t;otal 

bid price for A must be Rp. 16.439.500,- and for B Rp. 16;445.250,-

3-4.2. On Bidding sheet (Bandung pump with force connection) of the 

tender, the item 7«1« - 7«7» must he listed by the Bidder 

according item II. 5*3*8. " Spare parts " of the tender docu­

ments. 
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3«4*3* Advice to the tender eeamlttee t 

Let the Bidder explain, the above Mentioned differences 

in. a letter* 
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A* Comparison, tables of offers 

i*l, General 

In the following tables are compiled the data from, the bidding 
sheets in. order to get a quick comparison- of the different 
offers* 



Bid Price 

Bandunn pump 

Total cost 

Additional 

G.Io pipes 

sockets etc. 

Spare Parts 

Toolsets 

Total Bid Price 

(excl. item 2 

and 7.6. ) 

Total Bid Price 

(excl. item 7»5.) 

' 

Bidder 1 

P.T. Mastoodaa 
Lubssi 

300 x F.p. 29.500,- = 

Pp. 8.850.000,-

-

Pp. 5-500.000,-

Rp. 712.500,-

Rp. 380.000,-

Total Price Ace. 

the tender 

rv. 15.692.500,-

After checking : 

Pp. 15-442.500,-

V 
Only one price 
is given !I! 

Bidder 2 

P.T. Borinex 

300 x Pp. 30.000,- = 

Pp. 9.000.000,-

300 x Rp. 31.500,- = 

Rp. 9*450.000,-

Rp. 4.965.000,-

P.O. 1.446.250,-

?.?. 600.000,-

Pj>.15.848.750,-

Ro.16.361.250,-

incl. the addi­

tional price 

3idder 3 

C.V. 5udi 
Kent3ana 

300 x h. 34.OO0,- = 

P?. 10.200.000,-

-

R> 4.258.000,-

• 

sp. 1.281.500,-

*;?. 800.000,-

P> 16.50J.500,-

R?. 16.515.750,-

r 

Bidder 4 1 

P.T. Gunung 
Mujil 

300 x !?. 35.000,- = 

?•>. 10.500.000,-

*• 

Rp. 3.840.000,-

Kp. 1.329.000,-

V 800.000,-

Rp̂  16.432.500,-

After checking : 

Pp. 16.439.000,-

v 
Fp. 16.433.750,-

After checking 

Pp. 16.445.250,-

V See par. 3.1. • / See par. 3.4, 

http://16.50J.500,-
http://16.439.000,-
http://16.433.750,-


4«3» Table £ Bid Bond evaluation (handpumps) 

*•'•• 

Description 

Bid Bond 

issued by 

Expiring date 

Bid Bond 

Bidder 1 

P.T. Mastoodon 
Lubesi 

Bank Negara 

Indonesia 19*»6 

120 days after 

closing date 

of Bid 

Bidder 2 

P.T. Borimez 

Bank Buni Baya 

120 days after 

closing date 

of Bid 

Bidder 3 

O.V. Budi 
Kencana 

Bank Bumi Daya 

120 days after 

closing date 

of Bid 

Bidder h 

P.T. Gunung 
Mujil 

Bank Negara 

Indonesia 19^6 

120 days -after 

closing date 

of Bid 



4»*v .TattLe^. Administration evaluation (Handpurapsj 

No. 

1. 

2. 

3. 

I 

k. 

5. 

6. 

7. 

Requirements 
• 

Bids made on 
prescribed form 

Shop drawings 

Standards to 
which the goods 
the supplies pro­
poses to furnished 
comply 

LateBt delivery of 
goods after effective 
date of notice to 
proceed 

Manufacturer infor -
mation 

Manufacturer 
experience 

Manufacturer v 

warranty 

Bidder 1 1 

P.T. Mastoodon 
Lubssi 

Conform tender 
documents 

Only manufacturer 
brochureB 

Hot specified -

120 days 

Conform tender 
documents 

Hot since 1972 
but since 1977 

Hot presented 
completely 

Bidder 2 

P.T. Borimex 

Conform tender 
documents 

Only manufacturer 
brochures 

i 

Not specified 

120 days 

Not conform ten­
der documents 

Hot since 1972 
but since 1977 

Not presented 
completely 

Bidder 3 

C..V. Budi 
Kentjana 

3andung pump 
conform ten.doc. 
pusp with f.c. 
not conf• ten. 
doc. 

Hot conform ten­
der documents 

Not specified 

120 days 

Conform tender 
documents 

Kot since 1972 
but since 1977 

Not presented 
completely 

Bidder k i-

P.T. Gunung 
Mujil 

Bandung pump 
coaform ten.doc. 
pump with f.c. 
not conf. ten. 
doc. 

Not conform ten­
der documents 

Hot specified 

120 days 

Jlot conform ten­
der documents 

Hot conform 
tender documents 

Hot presented 
completely 

I 



b.~-' Choice of materials and spareparts 

£.1. Linings of handpumps 

Just after the receipt of the offers it was advised by ITB not 

to use PVC linings in the handpunps as not yet enough experien­

ce has been gained with this type of lining within Indonesia. 

First tests do not seem to be favourable. Besides that, as steel 

liners with enamel protection are readily available on the mar­

ket the number of spare liners can be considerably lower that 

originally estimated. Insteed of **50 spare liners, it is propo-

sed'to have only 50 spar© liners per 300 handpumps. This reduc­

tion has consequences for the total prices of the spareparts. 

5"»2« Quality of pins of handpumps 

The quality of the stainless steel pins is higher than the quality 

of the cold drawn pins as this does not give a significant higher 

unit price per pump it is recommended to order pumps with stain­

less steel pins. 

As the offer from P.T. Mastoodon Lub66i offers both stainless 

steel pins and cold drawn pins (see remarks under pan, 3.1,2,) a 

price reduction of their offer of Rp 12,500 shall be applied if 

this offer is adapted to supply spare stainless steel pins only. 

S.3. Spareparts for handpumps 

5«2H» Spareparts for handpumps (Bandung type). 

The lists with type and quantity of epareparta was given in 

tenderdocuments. However, as the quantity of liners is reduced 

to 50 (see para. 7.1.) only the total price for the spareparts 

of the separate suppliers this means a reduction as given in 

table 9. 
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Table 4 t Price decrease for spare liners of Banctong punp. 

Bidder Price decrease 

1. P.T. Mastoodoa Lubssi Rp. 400,000 

2. P.T. Boriaex Rp. 825,000 

3. C.V. Budi Kencana Rp. 760,000 

U P.T. Ganung Mujil Rp. 800,000 
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6* Summary and recommenfations 

The prices for handpuaps do not vary ouch and the proposed manu­

factures are supposed to be capable to reach a high standard of 

quality* As the testing and its costs according to the specifica­

tions are included in the Bid price it can be supposed that a good 

quality will be supplied* 

After the university testing at ITB, it was adviced not to use 

PVC linings in the handpuaps as not yet enough experience is 

available in Indonesia with PVC linings* As the normal type of 

lining being steel with enamel protection is easy available in 

Indonesia, it is recommended to supply for each type of pump only 

50 linings as spare* 

As the price for the use of stainless steel pins in the handpuaps 

do not much influence the total unit price per pump, it is 

recommended to order handpuaps of which the pins consist out of 

stainless steel* 

In a number of Bids the calculations had to be adapted as calcula­

tions were noted* As these did not much influence the over all 

differences among the Bidders neither extra expiatory meetings nor 

retendering seems to be justified* 
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Taking the foregoing into consideration ve come to a prloe comparison 

as given in table A. 

Table A, comparison, of (adapted) offers 

Bidder PT.MASTOODOH PT.BORIMEX CV. BUDI pT.GUNUNQ 
Subject LUBSSI * KE&CANA MUJIL 

Dragon type (Aj 14.816.250 U.983,750 14.320.250 13.675.250 
pump 

Bandung ^ 15,030.000 15.536.250 15.755.750 15.645.250 
pump 

Total 29.846.250 30.520.000 30.075.000 29.320.500 

B % higher, 1>5 % 3>7 % 10 % u ^ % 

than A 

Price in Indonesian- Rupiahs. 

Bandung July 4th 1979-. 

Note 

As in the tender also other goods had to be supplied (asbestos roofsheets) 

the lowest Bidder for the total paokat was FT. Borimex to whom the contract 

became awarded. 

In this first tender both Dragon type handpump and Bandung pump had to be 

supplied (both 300 pieces of coch type). From the prices given in the tender-

documents can be noted that the Bandung pump vas slightly higher in price 

(1.5 % to 14.4&). However bearing in mind that the Bandung pump never had 

been produced before 9 so mouldings tools and machinery had to be made or 

adapted, this higher price is acceptable. As soon as some series of Bandung 

handpumps are produced the price of these handpumps most probably will drop 

to a lower level than the price of the Dragon type handpump. 

At present quates for a Banriung pump a prloe of - Rp. 22.500,— and for a 

Dragon pump a price of Rp* 22.500,— 

Bandung November 1980. 

Dragon pump « F.C. pump (force connection 
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Annex 1 

List of Prospective Bidders 

1* P.T. Mitah Murni Corporation. 

.1 
2. P.T. Ika Mataramo 

3* C.V. Budi Kentjana. . ;•> • 

. . • • ' . ' • ' i • 

k, R.T. Mastoodon Lubeei. 

' - • - : ' ; I 
5* P.T. Bor-imex. 

6. P.T* Daya Baru Agung. | 

7, P»T. Gunung Mujil. 

• - • ' • • • • ; • • } 

c 
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S U M M A R Y. 

During May, June and July 1979 two shallow well pumps of the so-

called "BANDUNG PUMP" have been tested in the Basic Mechanical Engineer­

ing, Agricultural Equipment and Solar Energy Laboratory of the Depart -

ment of Mechanical Engineering of the Bandung Institute of Technology. 

The pumps, which were fitted with two different liners (a PVC and an 

enamel coated liner), have been put through an endurance test of 4,5 

million pump cycles at 80 strokes per minute with a 102 mm stroke. These 

number of strokes is equivalent to approximately two years of pumping at 

a rate of 5.000 liters per day. During the test period of about 1.000 hrs 

the wear of the main parts such as cup seals, liners, valves and the 

bearings as well as the pump capacity at different pumping speeds have 

been recorded. The test results show among others that the combination 

of enamel coated liner with a good quality rubber cup seal withstands 

4>:5:.million' pump cycles, with only very limited wear of the cupr seal. The 

combination of PVC liner and rubber cup seal showed to be inferior, since 

the wear of the cup seal is not acceptable at all. Wear of the bearings 

is acceptable in particular if lubricated periodically. The performance 

of the valves and other parts Was satisfactory in all cases. Except one 

sliding plate on the opening in the pumpcap, which broke immediately 

after starting the testrun, no mechanical failures or brakedowns took 

place. 



1. 

I. OBJECTIVE 

The main objective of the work is to test the endurance strength of 

the Bandung Pump as it was stated in the agreement No.: 107/DSP-01/79. 

In this case the Basic Mechanical Engineering, Agricultural Equipment 

and Solar Energy Laboratory agreed to do the following tests : 

- Endurance test in which the following variables will be recorded: 

working hour or the number of cycles; wear of liners, the pins of 

the mechanism, cupseals and other parts; endurance strength of the 

mechanism. 

- Measurement of the power consumption and the capacity of the pumps 

at a fixed head and stroke. 

II. TIME SCHEDULE 

th 
The two complete pumps arrived in the laboratory on 12 of May 1979, 

one of which was fitted with an enamel coated liner and the other with 

a PVC liner. The testrun started on 21 of May and from 25 of May 

testing was conducted 24 hours per day without disruptions except for 

measurements. The number of cycles reached was as follows : 

5 - 31 - 1979 1 million 

6 - 10 - 1979 2 million 

6 - 20 - 1979 3 million 

6 - 28 - 1979 4 million 

7 ^ 4 - 1979 4,5 million 

As was agreed with the principal the testrun was brought to a conclusion 

after 4,5 million cycles. 
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III. PUMP TESTSTAND DESCRIPTION 
J 

For the two pumps a teststand has been built (see figures 1, 2, 3 

and 4). A DC electromotor with continuous variable speed operated the 

pumps by means of crankshaft mechanism and connecting rod, which was 

connected to the pumphandle at 50 cm from the fulcrum bearing. This 

arrangement corresponds with a fixed plunger stroke of 10,2 cm. The 

driving mechanism with the pumps was placed on a 8 meter platform. The 

two suction pipes were hanging in two "suction" drums situated about 

five meter lower in such a way that a fixed suction head of 5 meters was 

created. The output of the pumps was connected by PVC pipes to another 

two drums on the platform and plastic tubes from these drums to the 

suction drums closed the water circuit. For capacity measurements the 

suction drums were provided with transparant U-tubes in order to measure 

the water level in the drums. For the exact registration of the number 

of cycles, every pump was connected with a digital counter. 

IV. TESTING AND MEASURING PROCEDURE 

Approximately after every 300.000 pumpstrokes the ̂ following measu­

rement and observation were carried out : 

a. determination of the pump capacity at 30, 40, 50, 60, 70 and 80 

strokes per minute. This has been done by closing the outlet valves 

of the drums on the platform and measuring the time (using stopwatch) 

needed to pump 10 cm height of water out of the suction drums. 

b. determination of the electric power input (Volt, Amperes) of the 

direct current electromotor for each pump at 40, 60 and 80 strokes 

per minute. 
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c. dismantling of the pumps and measuring successively : 

- the diameter of the cup seals when still mounted in the plunger 

assemble to guarantee its circular shape. A slide gauge was used 

for this purpose. 

- the inside diameter of the liner in about the middle of the stroke. 

Every time the diameter has been measured at the same place because 

of the shape of the liners is not entirely cylindrical. An inside 

measuring device with measuring clock and outside micrometer was 

used. 

- the maximum diameter of the pin bearing holes (4 in each pump) by 

means of an inside micrometer and the outside diameter of the pins. 

d. visual inspection of the whole pump and in particular the valves, 

valve seats, seal and bolt connections. \ 
i 

V. LIMITATIONS OF THESE TESTS 

For a good interpretation of the test results the following limita­

tions have to be taken into account : 

- the head during the whole testrun, in this, case almost the same with 

the suction head, was fixed at 5 meters. 

- water as supplied by the Bandung water company (PAM) was used in a 

closed circuit pump system at a water temperature of about 28°C. 

- the durability testrun has been conducted at an increased pump speed 

of about 80 strokes per minute, about twice the speed as used manually. 

Forces on pump parts are for this reason higher than during normal use. 

- because of continuous, day and night, running of the pumps, corrosion 

was limited. 

- the pumps were running at a fixed plunger stroke of 102 mm. 
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VI. TESTRESULTS 

VI.1. Pump with PVC liner. 

Tests showed that this combination of this particular PVC 

liner and this particular rubber plunger cups is not a good 

one. Eventhough wear of the PVC liner is almost zero (not 

measurable), the wear of the cups is unacceptable. After 

about 300.000 pumpstrokes the cup diameter is decreased from 

100 mm until about 96 mm while the diameter of the liner is 

about 98 mm (Figure 5). Figure 6 shows that at low speeds of 

30, 40, or 50 strokes/minute, output of the pump is zero or 

very low. Also priming of the pump is very difficult and 

only possible at very high speeds which can not be performed 

manually. 

During pumping the forces on the handle have not been measur­

ed but the friction between the cup and liner was supposed to 

be high because of the worn out rubber was covering the liner 

and so increased the wear of the cup (rubber on rubber). To 

what extent the wear of the cup was influenced by the rough­

ness of the PVC has not been measured. 

VI.2. Pump with enamel coated liner 

This combination of rubber plunger cup with enamel coated 

liner proved to be far better. Even after 4.500.000 pump -

strokes the wear of the rubber cup was almost zero (unmeasu-

rable), just like the wear of the enamel coated liner. 
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Figure 7 shows the output of the pump:in liter/stroke versus 

the number of strokes at 40, 60 and 80 strokes per minute. 

From this graph, it can be concluded that at low speed of 40 

strokes/minute the capacity of the pump just decreased about 

15%. 

Figure 8 shows the capacity and the hydraulic efficiency of 

the pump at different speeds. As can be seen, this efficiency 

. is higher than 100% at pump speeds of higher than 52 strokes 

per minute because of mass forces which push the water up 

even when the plunger is coming down. 

VI.3. Wear of the bearings. 

Figure 9 shows the diameter in the cast iron of the piston \ 

rod bearing as well as the fulcrum bearing. After a running 

in period of about half a million strokes the diameter incre­

ase is very little provided that the bearings are lubricated 

properly. After 2,5 million cycles the bearings of one of the 

pumps were cleaned and not lubricated while the bearings of 

the other pump was oiled every 100.000 strokes as before. 

It needs no explanation how important the oil is for this 

combination of stainless steel pins in cast iron bearings. 

The test was carried out at an increased speed of 80 strokes 

per minute and the forces on the bearings are higher and so 

the wear will be much less in practice. In this case, -the-

wear of the.stainless steel pins was negligible. 
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VI.4. V a l v e s . 

There were no problems with the plunger valve as well as the 

check valve. The black rubber check valve, used in the puny? 

with the enamel liner, survived 4,4 million strokes (see fi­

gure 10) and had to be turned up. 

Valves are made heavier by putting steel wire inside. In the 

beige coloured rubber valves (Rp. 750/set) the positioning 

- of the steel in the center of the valve showed out to be 

better than in the black rubber ones. 

VI.5. Plunger cups. 

The pumps were delivered with cups of an unknown brand. In 

the enamel coated liner the wear of this cup was negligible 

even after 4,5 million cycles. In the pump with PVC liner the 

cup has been replaced several times by KAWAMOTO cups (Rp.600 

each) and cups of an unknown brand (Rp. 250 each). The last 

mentioned ones were far inferior than the first. Figure 11 

shows, for example, a cup of unknown brand after 8.000 pump-

strokes in the PVC liner pump. 

VI.6. Power requirement. 

By measuring the voltage and the amperage of the DC electro­

motor an indication of the power requirements at different 

pump speeds has been determined. At a head of 5 meter and a 

plunger stroke of 102 mm the following power requirements 

were measured : 
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strokes/minute power requirement 

40 30 Watt 

60 80 Watt 

80 120 Watt 

VI.7. Force on the handle. 

The static force on the handle was measured with a spring .•:>. 

dynamometer and showed to be about 80 Newton. 

VI.8. Other findings. 

The sliding plate on top of one of the pumps broke after 

6000 pumpstrokes. After replacement these plates survived 

the test period without any problems. 

No other brakedowns took place. Bolt connections, pump rod, 

pump base, pump cap and handle withstood the 4,5 million 

cycles on the teststand. 



Pigure 1. 

Test stand with suction 
pipes. 

i 

Figure 2. 

Close-up of the tested 
pumps. 



Figure 3 

Side view of the teststand. 

9. 
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100 

head * 5 meters. 

plunger stroke : 102 mm. 

pump speed :. 80 strokes/ 
minute. 

diameter of the 
liner 

95 I 

100.000 200.000 300.000 400.000 500.000 

number of the pumpstrokes. 

Figure 5. Wear of rubber cup in PVC liner. 

head 

plunger stroke 

• 5 meters 

102 mm. 

100.000 200.000 300.000 400.000 500.000 
number of pumpstrdkes. 

Figure 6. Capacity of the pump with PVC liner at 30, 40, 50, 60, 
70 and 80 strokes/minute. 



head : 5 rasters, 

plunger stroke : 102 mm. 

diameter liner : 96,5 mm. 

diameter cup : 96,8 mm. 

number of pumpstrokes [millions] 

Figure 7. Capacity of the pump with enamel coated liner at 40, 60 and 80 strokes/minute. 

• 
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stroke ! 102 J!m' 

head : 5 meters. 

speed : 80 strokes/minute 

piston rod 
bearing 

PISTON ROD BEARING 

3 4 4.5 , 
number of pumpstrokes [millionsJ 

Figure 9. Wear of bearings. 
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14. 

Figure 10. Check valve after 4/,4 million strokes. 

Figure 11. Cup after 8.000 strokes in the pump with 
PVC liner. 
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D E P A R T E M E N P E R I N D U S T R I A N 

BADAN PENEUTIAN DAN PENGEM0ANGAN INDUSTO! 
BALAI PENELITIAN BAHAN-BAHAN 

- • ; (MATERIALS TESTIMG INSTITUTE) 

Jalan Sangkuriang No. 14 Tclp. 82027 - 82028 Bandung 

Alamat kauat : bpb. Tromol pos 32 

Laboratorium untuk : bahan logttni; bahan kimia; bahan organik; bahan bangunan; barang teknik. 

PENGUJIAN No. 

Report Nr. 
S 9/80/128 D. Bandung, 17 J u l ! 19 80 

Bahao/Baraog 

Material 

1 Contoh Pompa Air . 

DIBUAT UNTUK 

Bxcecuted for 

C.V. MALABAR 
Jalan Halteu Andir 30 
Bandung, dan P.T. VTC0 
Jalan Asia Afrika 9A Senayan Jakarta , 

Contoh ditcrima tanggal i -Jĵ  j u i i I 9 8 C 

Sample received on 

0 R A I A N 

HASIL PENGUJIAN 

TEST RESULT 

Telah diterima sebuah pompa a i r merk " BANDUNG PIMP" dengan permintaan untuk 
d iu j i kemampuannya. 

HASH PEKQUJIAN 

I # Tekan&n h id r a s t a t t k 

Pompa tidak bocor/pecah pada tekanan h idroa ta t ik k kg/ca2. 

J J . i)A7A HISAP 

Tekanan vacum dalam pompa mencapai - £90 mm Hg» 
III.KAPASTTAS 

Pada panjang langkah 129 mm dan kecepatan 20 - 2$ langkah permenit 
memberikan kapasitas seba^ai berikut : 

KEDALAMAN 
(m) 

0.6 
3.0 
6,0 
7.0 
8.0 

KAPASITAS 
(cc/lannkah) 

1li^0 
1203 
10U8 

966 
9U7 

EFFISIEI4SI 
(S) 
156 
129 
113 
101; 
102 

IV. KESIMPULAH 
Kemampuan pompa merk " BANDUNG PIMP" yang d lu j i memenuhl persyaratan SII 
untuk pompa a i r tangan dangkal. 

Ponel i t lan Bahan-Bahan, 



D E P A R T E M E N P E K I N O U S T U I A N 

BALA! PENELITIAN BAHAN - BAHAN 
- (MATERIALS TF.STlNCj I N S T I T U T E ) 

Jl. Sannkuridiiu No. 14 Tcl|>. 82028 . BANDUNG 

Alitm«t Kawai bpb. Tiomol Poa 32 

Labora tori urn untuk : bahan logam; bahan kimia;'halian orounik; l»ahan bangunan; baiang taknik 

IM.NYCUOIKAN No. 

Report Nr. 

3 9/79/tOI - C. Bandung. 1 Nopumbor ID 79 

Bahan/Baring 
* • » « 

Malarial 
' Pompa Air* 

DIBUAT UNTUK 

Excticuted lor 
: Dinaa Keoehatun Prop. DT I Jabar Direktorat P;JM 
• Jalon Prof* Ityckwan 49 Bandung, nonurut uuratnya No* 

2/0873-5/79» tanggal 15 Oktober 1979. 

Conioh Uiurima tanofjal i \\ Oktober 1979* 

Sample rocolvod on i 

HASH PENVELIDIKAM 

TEST RESULT 
1 

Uraian.1. 

Telah diterima 1 (aatu) buah ooutoh pompa air nerelc Bandung Pump dalam koadaan 
boluo die at* Atas penaintaan pungiria oontoh telah di la leu lean pengujian2 berdaaarkaa 
Technical Specification dari pengiria oontoh* 

TTaall pemarlkoaan: 

Begian2 pompa. dilepaa keaudian dilakukan pemorlkaaan2* 

1* Bagian Logan* 

1*1, Pemeriksaan visual • 

Secare visual, bagian2 yang dituang dibuat dari besi tuang kelabu, permukaan-
nya terllhat rata dan tidak terlihat adanya cacat2 tuangan. Pada permukaun 
badan pompa terdapat sedildt llang2 renik, bagian2 lainnya cukup balk. 
Bagian badan pompa (aillnder) dipasang sebuah ailinder berlapis email dan 
direkat dongan semen* Lapisan email terlihat cukup halua, tidak tordapat • . 
bagian email yang menyerpih. 
Bahan pin dari baja stainless non magnetik. 
Batang plunger dari batan? baja diameter 16,0 mm (5/8")• dikerjakan meoln 
cukup halua, tidak dllapia chrom.. ____ . , . . . . , 
Batang handle dari besi tuang. ' • "•''/• '..-.. 

1.2* Percobaan patah (fracture test). 

Bagian2 pompa yang dibuat dari tuangan dipecahkan kemudlan diperikaa kendaan 
bidang patahannya. Bidang2 patahannya pada umumnya memperlihatkan butir2 
cukup halua, berwarna kelabu yang menunjukkan jenis besi tuang kelabu dan ti­
dak terdapat cuuat2 tuang. . < 

-2-. 



I \ . 
BALAI PENELITSAN BAHAN - BAHAN 

PENYELIDIKAN No. S 9/79/1OI - C. TU«. 1 ijopeober 1979 H*ljm«n ke - 2 -

1.3* Porcobaan kekoraaan Brinoll. 

Bagian2 yane dibuat dari boai luang aemunnya uda 8 banian, menunjukkan nilai 
v.' kokoruaan Jlriuoll : 2 0 0 - 2 6 0 . 

Uuhan pin monunjukkan nilai kekoraoan ftrinoll 270 — 200« 
Uatang plunder uienunjukkun nilai kwkoraauu Drinell 140 - 150. 

Catatan t Percobaan kekeraaan Rrinoll dilakukan dengan peluru diameter 2,5 nn», 
beban 107,5 kg dan wakfcu 15 dotik. 

y . 
2* Ragian karet t 

Bagian2 yang dibuat dari karet menpunyal s i fat2 mekanik aebagai berikut » 

< 

Kekeraaan (Duro A) I 

Kuat tarik (kg/mra2) 1 

Regang putus ( eJ> ) 1 

Keauaan (ar/kgn) 1 
Kasa Jenia (g/cm ) 1 

Segar 

1 7 1 - 7 3 
t 0,532 
t 160 

\ 7,21 

1 1,37 

Direndaa dalaa 
*»ir s 3x24 jam 

7 1 - 7 5 

0,613 

207 

8,24 

Dipanaakan 70 C 
3x24 jam 

7 2 - 7 8 

0,623 
140 

8,63 

'•4 

KLep karet penmiTcnannya rata, terdapat eedikit cacat cetakan* 

3. Bagian dari plaatik. , 

Bagian2 yang terbuat dari plaatik terbuat dari loir density poly-ethylene. 

KESIMPULANl '•„'..."/ - ~"~ .'7~^~~ 
Derdasarkan hasil2 pemeriksaan tersebut diatas, maka contoh pompa air merek Bundling 
pump* bagian2 logejunya dapat dinyatakan m&mctnuni ayaxat2 yang diniiita, dwugan 
perhatian bahva permukaan bagian badan poinpa uengandung liang2 renik (poroaitiea) da 
batang plungernya tidak dilapiu dongan chrom. 

odj/sns. 

ai Peneli4ian Bahan2, 

IP. 090001492 

/ 
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PUMP FACTORIES 

Up to now the "Bandung Pump" used in the West Java Rural Water Supply 

Project 0TA-33/J-7 are produced by 2 factories* 

1) Pump factory : Batur - Jaya 

Address s Batur Ceper - ELaten 

Central - Jaya 

Ihe factory produced 300 peces type "Bandung Pump" for the OTA-33 

project* 

For the test result of the "Bandung Pump" executed by the Balal 

Penelltlan Bahan-bahan (see chapter 6), 

Several Bandung Pump are Installed in rural areas and the utility 

after an average using time of 1& year looks good* * 

2) Pump factory : CV. Malabar 

Address : Jalan Halteu Andir 30 

.Bandung - Jabar 

For the test results of the "Bandung Pump" executed by the Balai 

Penelltlan Bahan-Bahan Bandung (see chapter 6)« 

At present the same type of pump (Bandung Pump) is produced under other 

or even without any brand name by C*V. Malabar* 



PRODUCTION OF THE SHALLOW WELL 

"BANDUNG" HANDPUMP AT THE PUMP 

FACTOR! " BATUR JAIA • 

BATUR CEPER - KT.ATKN 

CENTRAL - JAVA 

Photo's By : 

Dr. I T . Sri Hardjoko Wirjomaxtono 

Mechanical Engineering Department 

Institut Technologi Bandung* 
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