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ITEM 

NO. DESCRIPTION UNIT QTY 
PRICE 

$ 

TOTAL 

PRICE 

Pumps & turbines workshop devices (list No. 2) 
   

 

1 Steam Power Plant, 1,5Kw 

Technical Description 
The Steam Power Plant, 1,5Kw was specially designed for technical training 
in the area of power plant engineering, and power engines and machines, 
and as a result offers numerous experiments. An oil-heated once-through 
boiler generates wet steam, a super heater provides superheated steam. 
The turbine is loaded with a generator, the energy generated is returned to 
the electricity mains. After the turbine, the steam is condensed and fed 
back to the boiler. All relevant parameters are measured using sensors 
and displayed on a clearly laid out switch panel as measured values. The 
switch panel contains a clearly laid out process schematic for the system. 
Data from the sensors can be transferred directly to a PC for further 
processing. The system is monitored and controlled using a PLC. 
A fuel tank and feed water tank are integrated into the system to form a 
self-contained unit. The feed water circuit is equipped with a complete 
feed water treatment unit that comprises a regenerating ion exchanger 
and chemical metering. The plant is supplied with comprehensive 
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documentation. It has been built in accordance with legal safety 
requirements and includes the stipulated safety devices. Due to the usage 
of an instantaneous boiler, rapid generation of steam is possible (t approx. 
5min). The boiler is type approved and does not need specific permission 
for operation according to German regulations. A supply of cooling water 
(10m³/h), or the external  cooling tower, is required for operation. 
Specification 
1-laboratory scale steam power plant 
2- oil-heated once-through boiler with electric Super heater 
3- steam turbine, vacuum or exhaust operation 
4- DC generator as turbine load 
5- water-cooled condenser 
6-feed water treatment unit 
7- LabVIEW software for data acquisition via USB under Windows 7 
8-monitoring and control of the system using an integrated PLC 
9-cooling water connection 10m³/h or  the external cooling tower required 
Required for operation 

400 V , 50 Hz , 3 phase  ,Cooling water supply 10 m³/h  

Technical Data 

Boiler 
- thermal rating: 100kW 
- max. amount of steam: 200kg/h at 10bar 
- nominal steam amount: 120kg/h at 10bar 
- max. fuel consumption: 10kg/h 
Super heater 
- output: 5,1kW, 240°C 
Single-stage impeller turbine with 2C wheel and 
hydraulic speed controller 
- output: max. 1,5kW at 3.000min-1 
Water-cooled condenser 
- cooling capacity: 100kW 
- surface area: 2,2m² 
 

Required for Operation 
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2 Cooling Tower 
Technical Description 
This cooling tower with forced draught can be integrated into the cooling 
water circuit on the Steam Power Plant, 1,5Kw. Evaporation loss are compensated 

automatically. Temperature, atmospheric humidity and water flow rate 
are measured at the inlet and outlet of the cooling tower. 
The tower is designed using corrosion-resistant materials suitable for 
outdoor use. 
The cooling tower is connected to the electrical system and water 
system in the Steam Power Plant, 1,5Kw 

Specification 
1- Wet cooling tower with fan and pump for operation with the  Steam Power Plant 
2- Corrosion resistant materials used 
3- Rota meters at inlet and outlet 
4- Combined temperature/humidity measurement 
Technical Data 
Cooling tower 
- cooling capacity: approx. 115kW 
- fan: 3900m³/h at 1450min-1 

- pump: 20m³/h 
Measuring ranges 
- temperature: -10...50°C, 0...80°C 
- pressure: 0...2,5bar, 0...4bar 
- flow rate: 0...10m³/h, 0...20m³/h 
- humidity: 2...95% 
Connections 
400V, 50/60Hz, 3 phase or 230V, 60Hz, 3 phase (Steam Power Plant ) 
Learning Objectives / Experiments 
- Energy balance 
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3 Simulation of a Two-Stage Air Compressor 
Technical Description 
This experimental unit allows variables that affect the process (such as 
capacity, dead space, flow rate and state of the intake air) to be adjusted 
from the panel. 
The simulator can model operating states up to the theoretical limits. 
The significance of the dead space and air re-expansion thus becomes 
clear. 
The measured values are transmitted directly to a PC via USB. The 
data acquisition software is included. 
 
Specification 
1-simulated operation of a two-stage compressor system with intermediate 
cooling and after cooling 
2- modification of 9 system parameters using potentiometers 
3- software calculates: intake airflow rate, compressor stroke stage 1+2, 
pressure ratio stage 1+2, heat transfer at condensation, delivered airflow 
4- LabVIEW software for data acquisition via USB 
under  Windows XP or Windows Vista or  Windows7 

Learning Objectives / Experiments 
basic principles of the multistage compression 
process 
- special features of a multistage compressor 
- thermodynamic state variables 
- depiction of a compression process on a T-s 
diagram and on a p-V diagram 
- condensation in the intercooler and after cooler 
- on-off pressure control with hysteresis 
Technical Data 
9 potentiometers for the setting of 
- intake pressure: 0...2bar abs. 
- intake temperature: 0...100°C 
- relative humidity: 0...100% 
- coolant flow rate: 0...100kg/h at 15°C 
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- flow control valve setting: 0...100% 
- vessel, nominal pressure: 0...50bar 
- motor speed: 0...1000min-1 
- vessel capacity: 0...1000L 
- dead space: 0...100% 
Inputs and outputs 
- 16x analogue in, 1x analogue out 
- 4x digital in/out 

4 Experiments with a Piston Pump 
Technical Description 
Piston pumps belong to the group of positive displacement pumps. 
They transport the medium by a reciprocating motion of a piston in the 
pump working space, called stroke. The stroke creates a suction 
respectively vacuum effect used to deliver the water. Piston pumps are 
used when high pressures are to be generated. The flow rate of piston 
pumps is independent of the head and is determined only by speed. Its 
good suction performance is outstanding. 
The experimental unit provides the basic experiments to get to know the 
operating behaviour and the important characteristic variables of piston 
pumps. 
It  features a closed water circuit with water tank, a piston pump 
with variable speed via frequency converter and an air vessel. The piston 
of the pump is mounted in a transparent housing and can be observed 
during operation. The cycle that takes place (intake and discharge of 
water) can be shown clearly in the p-V diagram. The pulsating pressure 
curve of the pump can be damped with the aid of the air vessel. Flow 
rate and head are adjusted via needle valve and overflow valve. 
The experimental unit is fitted with sensors for pressure and flow rate. 
One pressure sensor measures the pressure at the outlet of the pump, 
another one measures the pressure in the inside of the cylinder. The 
position of the piston rod is measured by an angle sensor. This allows 
the determination of the cylinder volume. 
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Specification 
1- functioning and operating behaviour of a piston pump 
2-closed water circuit contains piston pump with variable speed via 
frequency converter, transparent water tank and air vessel 
3- transparent housing for observing the pump piston 
4- needle valve for adjusting the flow rate 
5- overflow valve for adjusting the head 
6- pulsation damping of the delivery pressure using air vessel with bleed 
valve 
7- sensors for pressure on delivery side and in the cylinder of the pump, 
flow rate and crank angle 
8-microprocessor-based measuring technique 
9- LabVIEW, unit-specific software for data acquisition and operation via 
USB under  Windows 7 
Required for operation 
230 V , 50 Hz , 1 phase 
Learning Objectives / Experiments 
- principle of operation of a piston pump 
- recording of pump characteristics 
- pressure curves of delivery pressure and 
cylinder pressure 
- influence of pulsation damping 
- p-V diagram 
- determination of efficiencies 
Technical Data 
Piston pump 
- speed: 30...180min-1,  
- max. flow rate: 135L/h, 
 - max. head: 40m 
Drive motor 
- power: 180W, , 
- speed: 1360min-1,  
Gear transmission ratio: i=7,5 
Overflow valve: 1...4bar ,  
 Measuring ranges 
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- pressure (cylinder): 0...5bar ,  
- pressure (delivery side): 0...5bar 
- crank angle: 0...360° , 
- flow rate: 0,2...6L/min 

 

5 Assembly & Maintenance Exercise: Centrifugal Pump 

Technical Description 
Centrifugal pumps are rotodynamic pumps and operate normally 
primed. They are in widespread use, and are deployed primarily in the 
pumping of water. Their applications include use in shipbuilding, the 
process industries and in water supply systems. They are compact and 
relatively simple in design. The water is conveyed by centrifugal force 
generated by the rotation of the pump impeller. Standard pumps are - as 
the term suggests - standard items. As a result they are 
relatively inexpensive to purchase and maintain. In the lifecycle of a 
pump, maintenance and repair work is usually required as in many cases 
pumps are not considered as pure replacement items. 
It  kit forms part of the  assembly, maintenance and 
repair practice line designed for training at technical colleges and in 
company training centers. A close link between theory and practice is 
key to the learning content. The kit is ideally suited to project based 
learning with a particular emphasis on ‘hands-on’ work. Independent 
working by the students is assisted and encouraged. Learning in a small 
team offers a useful learning format. 
It  enables a typical standard centrifugal pump to be assembled 
and maintained. Students become familiar with all the pump components 
and their modes of operation. The parts are clearly laid out in a tool box. 
Systematic assembly and disassembly of a pump is practiced. 
The instructional material details the individual steps involved in the 
exercise, and provides additional information on the areas of application, 
mode of operation and design of the pump. 
Specification 
[1] learning concept for maintenance and repair exercises on a single-stage, 
normally primed centrifugal pump with a spiral housing 
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[2] pump according to DIN 24255 
[3] enclosed pump impeller with 5 blades, designed for pure liquids 
[4] pump shaft sealing, based on the gland principle 
[5] 2 assembly aids and a complete tool set 
[6] pump parts and tools housed in a tool box 
[7] the kit forms part of the  assembly, 
maintenance and repair practice line 
Technical Data 
Single-stage centrifugal pump 
- power consumption: max. 1100W 
- max. flow rate: 19m³/h 
- max. head: 25m 
- speed: 3000min-1 
- intake connection: DN50 
- delivery connection: DN32 
- housing and impeller: grey cast iron 
Learning Objectives / Experiments 
- design and function of a centrifugal pump and its components 
- assembly and disassembly for maintenance and repair purposes 
- replacing components (e.g. seals or bearings) 
- troubleshooting, fault assessment 
- planning and assessment of maintenance and repair operations 
- reading and understanding engineering drawings 
and operating instructions 

6 Assembly & Maintenance Exercise: Screw Pump 

Technical Description 
Screw pumps are positive displacement pumps and operate in a rotary 
manner, normally primed. The pump presented here can be used for a 
number of different fluids. These include any non-aggressive fluids with 
lubricating properties, with viscosities between 2...1500mm²/s, such as 
lubricating oil, vegetable oil, hydraulic fluid, glycols, polymers and 
emulsions. Typical applications include: lubricating diesel motors; gears; 
gas, steam and water turbines; and cooling and filtration circuits in large 
scale 
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machines and hydraulic systems. 
It kit forms part of the  assembly, maintenance and 
repair practice line designed for training at technical colleges and in 
company training centers. A close link between theory and practice is 
key to the learning content. The kit is ideally suited to project-based 
learning with a particular emphasis on ‘hands-on’ work. Independent 
working by the students is assisted and encouraged. Learning in a small 
team offers a useful learning format. 
It  enables a typical screw pump to be assembled and maintained. 
Students become familiar with all the pump components and their modes 
of operation. The parts are clearly laid out in a toolbox. Systematic 
assembly and disassembly of a pump is practiced. 
The accompanying material details the individual steps involved in the 
exercise, and provides additional information on the areas of application, 
mode of operation and design of the pump. 
Specification 
[1] learning concept for maintenance and repair 
exercises on a screw pump 
[2] three-spindle screw pump with one driving spindle 
and two delivery spindles 
[3] integrated pressure limiting valve; at overpressures 
a portion of the flow is returned to the intake side 
[4] used for media with a kinematic viscosity in the range 2...1500mm²/s 
[5] pump parts and tools housed contained in a toolbox 
[6] the kit forms part of the assembly, 
maintenance and repair practice line 
Technical Data 
Screw pump 
- power consumption: max. 1350W 
- max. head: 12bar 
- displacement: 13,9cm³/spindle revolution 
- max. speed: 3600min-1 
- intake connection: DN25 
- delivery connection: DN25 
- grey cast iron housing 
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Learning Objectives / Experiments 
- design and function of a screw pump and its components 
- assembly and disassembly for maintenance and repair purposes 
- replacing components (e.g. seals) 
- troubleshooting, fault assessment 
- planning and assessment of maintenance and repair operations 
- reading and understanding engineering drawings 
and operating instructions 

7 Assembly & Maintenance Exercise: Piston Pump 

Technical Description 
Piston pumps are positive displacement pumps and operate in an 
oscillatory manner, normally primed. At constant speed, their 
characteristic is an almost vertical straight line; at different pressures the 
volumetric flow remains approximately constant. 
The pump presented here is a dual-action piston pump. This means 
that each piston stroke is both an intake and delivery stroke. Typical 
applications of the pump dealt with here are the pumping of drinking and 
service water for domestic use, in agriculture, shipping, industry and 
gardening centers. 
it kit forms part of the  assembly, maintenance and 
repair practice line designed for training at technical colleges and in 
company training centers. A close link between theory and practice is 
key to the learning content. The kit is ideally suited to project-based 
learning with a particular emphasis on ‘hands-on’ work. Independent 
working by the students is assisted and encouraged. Performing in a 
small team offers a useful learning format. 
it enables a typical piston pump to be assembled and maintained. 
Students become familiar with all the pump components and their modes 
of operation. The parts are clearly laid out in a tool box. Systematic 
assembly and disassembly of a pump is practiced. The instructional 
material details the individual steps involved in the exercise, and 
provides additional information on the areas of application, mode of 
operation and design of the pump. 
Specification 
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[1] learning concept for maintenance and repair 
exercises on a double-acting piston pump 
[2] air vessel to compensate for pressure surges 
[3] integrated safety valve returns a portion of the flow 
back to the intake side in event of overpressure 
[4] piston rod seal based on the gland principle 
[5] pump drive via V-belt pulley 
[6] pump parts and tools housed in a tool box 
[7] the kit forms part of the assembly, 
maintenance and repair practice line 
Technical Data 
Piston pump 
- max. flow rate: 1000L/h 
- max. head: 60m 
- max. power consumption: 370W 
- drive via V-belt, motor speed: 1450min-1 
- intake connection: 1" 
- delivery connection: 1" 
Learning Objectives / Experiments 
- design and function of a piston pump and its components 
- assembly and disassembly for maintenance and repair purposes 
- replacing components (e.g. seals or bearings) 
- troubleshooting, fault assessment 
- planning and assessment of maintenance and repair operations 
- reading and understanding engineering drawings 
and operating instructions 

8 Assembly & Maintenance Exercise: Diaphragm Pump 

Technical Description 
Diaphragm pumps are positive displacement pumps and operate in an 
oscillatory manner, normally primed. Since diaphragm pumps operate 
absolutely leakage-free, they are particularly suitable - provided the 
appropriate pump materials are used - for handling aggressive fluids 
such as acids and caustic solutions as well as radioactive, combustible, 
odorous and toxic liquids. Another advantage is that they can run dry. 
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Diaphragm pumps are often used for volumetric metering (metering 
pumps). 
The materials used in the construction of the diaphragm 
pump employed here make it particularly suitable for use in chemical 
engineering. It is equipped with a stroke length adjuster, and is deployed 
as a metering pump. 
it kit forms part of the  assembly, maintenance and 
repair practice line designed for training at technical colleges and in 
company training centers. A close link between theory and practice is 
key to the learning content. The kit is ideally suited to project-based 
learning with a particular emphasis on ‘hands-on’ work. Independent 
working by the students is assisted and encouraged. Learning in a small 
team offers a useful learning format. 
it enables a typical diaphragm pump to be assembled and 
maintained. Students become familiar with all the pump components and 
their modes of operation. The parts are clearly laid out in a toolbox. 
Systematic assembly and disassembly of a pump is practiced. 
Specification 
[1] learning concept for maintenance and repair 
exercises on a single-diaphragm pump 
[2] diaphragm and push rod directly linked 
[3] flow setting by manual stroke length adjustment 
(including during operation) 
[4] manual drive with crank instead of a drive motor 
[5] pump parts and tools housed in a tool box 
[6] the kit forms part of the  assembly, 
maintenance and repair practice line 
Technical Data 
Diaphragm pump 
- flow rate: 0...2,4L/h 
- max. head: 100m 
- nominal stroke rate at 50Hz: 156min-1 
- power consumption: max. 90W 
- intake connection: DN5 
- delivery connection: DN5 
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- pump materials 
pump body: Polypropylene (PP) 
double-ball valves: PP/glass fibre-reinforced plastic 
valve balls: glass 
valve seals: FPM 
drive diaphragm: PTFE-lined 
Learning Objectives / Experiments 
- design and function of a diaphragm pump and its components 
- assembly and disassembly for maintenance and repair purposes 
- replacing components (e.g. seals or bearings) 
- troubleshooting, fault assessment 
- planning and assessment of maintenance and repair operations 
- reading and understanding engineering drawings 
and operating instructions 

9 Assembly & Maintenance Exercise: Gear Pump 

Technical Description 
Gear pumps are piston-type rotary pumps which operate on the 
positive-displacement principle. They are simple in design, and easy to 
handle. Gear pumps can generate operating pressures of up to 40bar 
and flow rates of up to 60m³/h. Their pulse-free delivery increases 
linearly with speed. High-viscosity media (oils, paints, adhesives, etc.) 
can also be pumped. Gear pumps are sensitive to hard solid-matter 
particles in the flow. 
The materials used in the construction of the pump presented here 
make it resistant to most corrosive and aggressive chemicals. The 
plastic / metal gear wheel pairing results in relatively quiet running. 
The it kit forms part of the assembly, maintenance and 
repair practice line designed for training at technical colleges and in 
company training centers. A close link between theory and practice is 
key to the learning content. The kit is ideally suited to project-based 
learning with a particular emphasis on ‘hands-on’ work. Independent 
working by the students is assisted and encouraged. Performing 
exercises in a small team offers a useful learning format. 
It  enables a typical gear pump to be assembled and maintained. 
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Students become familiar with all the pump components and their modes 
of operation. The parts are clearly laid out in a tool box. Systematic 
assembly and disassembly of a pump is practiced. The instructional 
material details the individual steps involved in the exercise, and 
provides additional information on the areas of application, mode of 
operation and design of the pump. 
Specification 
[1] learning concept for maintenance and repair 
exercises on a gear pump 
[2] relatively quiet running owing to the plastic/metal 
gear wheel pairing 
[3] pump shaft sealing with floating ring seal 
[4] suitable for solids-free media with dynamic viscosity 
up to 0...10000mPas 
[5] pump parts and tools housed in a tool box 
[6] the kit forms part of the assembly, 
maintenance and repair practice line 
Technical Data 
Gear pump 
- power consumption: max. 2kW 
- max. flow rate: 80L/min 
- max. head: 70m 
- motor speed: 300...1750min-1 
- intake connection thread: R 1 1/4" 
- delivery connection thread: R 1 1/4" 
- pump materials 
housing: stainless steel 316 (1.4401) 
gear wheels: stainless steel 316 (1.4401)/PTFE 
wearing plates: PTFE 
bearings: PTFE 
- speed-dependent viscosities 
n=300min-1: 10000mPas, 
n=1750min-1: 3000mPas 
Learning Objectives / Experiments 
- design and function of a gear pump and its 
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                       مدير قسم الميكانيك                                                                                                  مدير المعهد 

  معتصم مردان محمد                                                                                           نهاد طارق عبد الواحد

components 
- assembly and disassembly for maintenance and 
repair purposes 
- replacing components (e.g. seals) 
- troubleshooting, fault assessment 
- planning and assessment of maintenance and 
repair operations 
- reading and understanding engineering drawings 
and operating instructions 

10 Training  on manufacture area before shipping for 2 persons for 1 week 
including accommodation , travel expense s, transportation from Iraq to the 
training site & vise versa 

    

11 Note : 
1- Operation , maintenance , and installation catalogs and CD's for all 

items above will be need  
2- One  year spare parts will be need  
3- All the above equipment must be up to date brand new and unused  
4- Guaranty to install and operate each equipment  
5- The origin must be U.S.A ,Europe 

  

  

 TOTAL PRICE 
   176000$ 
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