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Figure (6.13): General data for calculating SWH   

 After inserting the general information about solar water heaters we 

attain to the distribution solar water heaters shown in figure 6.14 

 

 

 

 

 

 

 

Figure (6.14): Number of solar collectors  

 To calculate the saving percentage in air-conditioning by controlling 

the inside thermostat of the room, we can show the steps in the following 

figure 6.15, which contains two windows: general information and saving 

calculations. 

C

H

- - - - 32 1 -

- - - - 65 33 -

- - - - 97  66 -
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Figure (6.15): The interface of cooling calculations 

 Air-conditioning window general information can be inserted by 

pressing on the special icon as shown in figure 6.16  

 
Figure (6.16): Air-conditioning window general information 

          The saving and the simple payback period can be achieved by 

pressing on its own button, as shown in figure 6.17. 
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Figure (6.17): Air –conditioning saving 

        To improve the boiler efficiency in order to reduce the diesel 

consumption we can use the following window as shown in figure 6.18. 

 
Figure (6.18): Boiler efficiency improvement 

 From the program oxygen can be achieved by inserting the general 

information in special window as shown in figure 6.19 
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Figure (6.19): Oxygen generation window 

6.6 Analysis and results 

 Using the analysis and calculations in chapter four, and comparing 

them with the programme designed for energy management opportunities 

in hospitals, it is noticeable that we achieve the same figures, and the same 

savings results accurately in short time. 

        Results show the application of proposed solutions and total annual 

savings, and simple payback period for each procedure. So the final stage is 

presented in printing the results. 
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Conclusions 

The largest barrier to energy conservation in hospitals has been 

identified as lack of internal resources and lack of internal funding 

necessary to implement energy management programs and initiatives. 

Hospitals are unique among serviceable sector in their intensity of 

energy use because of their 24-hour daily operation, special equipment 

usage, and environment comfort considerations. The efficient operation of 

hospitals, however, is vital to the health, security and safety of the 

community which they serve. An energy management program will help to 

insure the lowest possible costs of energy bills. Four hospitals have been 

chosen to take part in an experimental energy program. The goal of the 

program is reducing the end use of energy at these hospitals, and proving 

the audit concept to other hospitals in Palestine. An economic programme 

is implemented to produce huge results in energy conservation. It is 

acknowledged that energy wasting occurs throughout society.  

Governmental hospitals are the largest in energy consumption; this 

can be seen in their electrical and non-electrical bills; due to lack of 

awareness and knowledge through energy efficiency and energy 

management well. 

Identifying operation and maintenance (O&M) practices and energy 

conservation measures is particularly important in hospitals, because they 

are energy intensive. The audit focused primarily on- no and low- cost 

conservation practices and measures. The audit data collected and their 

analysis provide important information on ways to improve energy 

efficiency in hospitals and the economics of so doing. 
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It was proved and presented in this thesis that there is a great 

potential for energy savings in the Palestinian hospitals' sector by 

implementing energy conservation measures of no and low cost 

investment. Energy consumption in hospitals is huge due to non-awareness 

and lack of experience of energy management procedures; in addition to 

continous negligence of energy employment the hospitals are likewise old, 

thus inappropriate to implement energy conservation or management in 

their present conditions.  

By implementing an energy audit on energy efficiency 

improvements, including numerous diversified measurements in hospitals' 

sectors, we proved that applying the mentioned energy conservation 

measures would undoubtedly save considerable amounts in the electrical 

energy bills and fuel.            

Using efficient lighting devices, renewable energy such as solar 

water heaters instead of diesel boilers, improving the power factor, and 

adjusting properly the heating and air-condition thermostat can save in 

average 17% of energy consumption.  

It is also recommended that an energy conservation fund should be 

set up to assist with financing future energy conservation related 

investments. 
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Recommendations 

In order to encourage conservation in hospitals, direct action should 

be taken to reduce barriers to energy efficiency and also to offer incentive 

and facilitate conservation in hospitals. The recommendations are: 

1. Increase awareness of energy issues and energy conservation within the 

professional, general public and legislators, by developing of 

governmental policies, regulations, provisions and incentives to 

encourage use and investment in solar thermal technologies. 

2. Support and improve utilization of renewable energy sources especially of 

solar power as sunshine is abundant and clean source of energy. 

3. Develop legal and legislative instruments by the Palestinian legislative 

council (PLC), and related ministries, and issue legal enforcement of 

energy codes and manual practices for energy conservation and 

efficiency. 

4. Support the existing and new energy research and information centers to 

acquire the potentials in energy sector and to encourage investment and 

use of new technology and concepts of energy conservation and 

efficiency. 

5. Introduce technical training for energy conservation practices to schools, 

vocational colleges and universities. 

6. Introduce and develop training and knowledge of energy saving practices 

to the private sector, especially services. 
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7. Investigation into power factor correction. Improving power factor in 

hospitals reduces the electrical losses and increases electrical capacity in 

addition to avoiding of imposing penalties. 

8. Improved house -keeping measures in lighting system such as; 

a. always turning lights off when they are not needed. This can be 

achieved by using stickers or reminders to make employees more 

aware.  

b. regular maintenance checks of the lighting  especially cleaning of 

lamps to remove dirt. 

9. Introducing automatic control systems, with light and or proximity 

sensors and time switches. These devices reduce energy consumption by 

limiting usage of lamps to those times when lighting is actually required, 

and available daylight is insufficient. 

10.  Where possible the use of daylight to maximize the advantage to reduce 

lighting should be encouraged. 

11.  Support pilot programs and projects in sustainable energy production, 

saving, and conservation within the existing energy sector. 
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Lighting Analysis at Arab Specialty Hospital 
Appendix A 

Saving Recommended Condition   Existing Condition   
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432 0.216 1008 0.504  6 200 290 1440 0.720 2000 36 10 FL Laundry 

0 0 864 0.288 0 300 250 864 0.288 3000 36 4 FL Auto Clave 
0 0 1296 0.432 0 300 280 1296 0.432 3000 36 6 FL Kitchen 
0 0 216 0.144 0 200 150 216 0.144 1500 36 2 FL Kitchen Storage 

288 0.072 864 0.216 2 150 200 1152 0.288 4000 36 4 FL Mechanical Room 
720 0.18 1152 0.288 5 150 300 1872 0.468 4000 36 13 FL Parking 

0 0 72 0.036 0 150 100 72 0.036 2000 36 1 FL Electrical Room 
0 0 432 0.108 0 150 160 432 0.108 4000 36 3 FL Lobby 

720 0.18 0 0 5 150 250 720 0.18 4000 36 5 FL Corridor 
720 0.24 540 0.18 4 150 320 1260 0.42 3000 60 7 INC Stairs 

  
252 0.072 252 0.072 2 200 300 504 0.144 3500 36 4 FL X-Ray 

0 0 108 0.036 0 200 180 108 0.036 3000 36 1 FL Dark Room 
1440 0.36 0 0 10 300 450 1440 0.36 4000 36 10 FL Multi Purpose Hall 
720 0.144 360 0.072 4 600 700 1080 0.216 5000 36 6 FL Lab 
108 0.036 540 0.18 1 300 350 648 0.216 3000 36 3 FL Kitchen 
216 0.072 648 0.216 2 300 400 864 0.288 3000 36 4 FL Preparation 
288 0.072 288 0.072 2 150 280 576 0.144 4000 36 4 FL Lobby 
216 0.054 216 0.054 3 150 250 432 0.108 4000 18 6 FL Corridor 
0 0 720 0.144 0 600 650 720 0.144 5000 36 4 FL Lab 

1080 0.216 1260 0.252 6 100 240 2340 0.468 5000 36 13 FL Cafeteria 
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Saving Recommended Condition   Existing Condition   
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432 0.144 216 0.072 4 200 350 648 0.216 3000 36 6 FL Gift Shop 
288 0.072 576 0.144 2 300 375 864 0.216 4000 36 6 FL Optics 
432 0.144 432 0.144 4 400 600 864 0.288 3000 36 8 FL Pharmacy 
1152 0.288 504 0.126 16 200 500 648 0.162 4000 18 9 FL Reception 

0 0 180 0.12 0 100 120 180 0.12 1500 60 2 INC W.C 
720 0.24 540 0.12 4 150 320 1260 0.42 3000 60 7 INC Stairs 

136.5 0.39 136.5 0.18 3 200 400 273 0.078 3500 13 6 PL Main Entrance 

  
 

0 0 216 0.072 0 300 270 216 0.072 3000 36 2 FL Treatment 
0 0 216 0.072 0 400 390 216 0.072 3000 36 2 FL Office 
0 0 420 0.12 0 400 400 420 0.12 3500 60 2 INC Visual 

90 0.036 90 0.036 1 250 300 180 0.072 2500 36 2 FL Laser 
144 0.036 2188 0.072 1 300 360 432 0.108 4000 36 3 FL Refraction 
108 0.036 216 0.072 1 300 345 324 0.108 3000 36 3 FL Examination 

0 0 216 0.072 0 200 185 216 0.072 3000 36 2 FL Clinic 
108 0.036 216 0.072 1 200 255 324 0.108 300036 3 FL Clinic 

0 0 216 0.072 0 200 195 216 0.072 300036 2 FL Clinic 
0 0 216 0.072 0 200 187 216 0.072 300036 2 FL Clinic 

108 0.036 108 0.036 1 200 250 216 0.072 300036 2 FL Clinic 
108 0.036 108 0.036 1 200 245 216 0.072 300036 2 FL Clinic 
108 0.036 108 0.036 1 200 240 216 0.072 300036 2 FL Clinic 
108 0.036 108 0.036 1 200 260 2160.072 300036 2 FL Clinic 
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Saving Recommended Condition   Existing Condition   
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0 0 216 0.072 0 400 340 216 0.072 3000 36 2 FL Office 
0 0 216 0.072 0 400 380 216 0.072 300036 2 FL Office 
0 0 216 0.072 0 400 400 216 0.072 300036 2 FL Office 

108 0.036 108 0.036 1 400 450 216 0.072 300036 2 FL Office 
0 0 216 0.072 0 400 395 216 0.072 300036 2 FL Office 

108 0.036 108 0.036 1 400 440 216 0.072 300036 2 FL Office 
144 0.036 144 0.036 1 200 280 288 0.072 4000 36 2 FL Educe 
144 0.036 144 0.036 1 300 370 288 0.072 4000 36 2 FL Records & Sec 

0 0 432 0.144 0 500 480 432 0.144 3000 36 4 FL Ophthalmic Ward 
864 0.288 216 0.072 16 150 330 648 0.216 3000 18 12 FL Corridor 
360 0.09 288 0.072 5 200 300 648 0.162 4000 18 9 INC Waiting 

0 0 360 0.12 0 150 155 360 0.12 3000 60 2 FL W.C 
540 0.18 720 0.24 3 150 240 1260 0.42 3000 60 7 INC Stairs 

  
 

216 0.144 216 0.144 4 200 320 432 0.288 1500 36 8 FL Theatre 
288 0.072 288 0.072 2 200 280 576 0.144 4000 36 4 FL Rest Room 
216 0.072 108 0.036 2 300 365 324 0.108 3000 36 5 FL Recovery 
108 0.036 108 0.036 1 200 265 216 0.072 3000 36 2 FL Nurse's Room  
108 0.036 108 0.036 1 150 210 216 0.072 3000 36 2 FL M. Chan 

0 0 540 0.108 0 600 550 540 0.108 5000 18 6 FL Lab 
108 0.036 216 0.072 1 300 370 324 0.108 3000 36 3 FL Semi Collection 
0 0 288 0.072 0 200 190 288 0.072 4000 36 2 FL Sweat 



 116

Saving Recommended Condition   Existing Condition   
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216 0.072 0 0 2 200 310 216 0.072 3000 36 2 FL Clinic 
0 0 216 0.072 0 200 180 216 0.072 300036 3 FL Clinic 
0 0 216 0.072 0 200 150 216 0.072 300036 2 FL Clinic 
0 0 216 0.072 0 400 360 216 0.072 3000 36 2 FL Office 

216 0.072 0 0 2 400 450 216 0.072 3000 36 2 FL Office 
216 0.072 0 0 2 400 480 216 0.072 3000 36 2 FL Office 
180 0.072 0 0 2 200 245 180 0.072 2500 36 2 PL Storage Equipment 
864 0.216 0 0 12 150 330 864 0.216 4000 18 12 FL Corridor 
288 0.072 288 0.072 2 150 255 576 0.144 4000 36 4 FL Corridor 
960 0.240 1200 0.3 4 200 380 2160 0.540 4000 60 9 INC Waiting 

0 0 108 0.036 0 300 270 108 0.036 3000 36 1 FL F. Changing 
540 0.180 720 0.24 3 150 250 1260 0.42 3000 60 7 INC Stairs 

 Third Floor 
 

162 0.108 162 0.108 3 200 300 324 0.216 1500 36 6 FL Theatre 
216 0.144 216 0.144 4 200 310 432 0.288 1500 36 8 FL Theatre 
216 0.144 108 0.072 4 200 285 324 0.216 1500 36 6 FL Theatre 

0 0 180 0.072 0 400 370 180 0.072 2500 36 1 FL Sterile Supply 
0 0 216 0.072 0 200 176 216 0.072 3000 36 2 FL Nurse's Room  

108 0.036 108 0.036 1 200 230 216 0.072 3000 36 2 FL Patient Room 
144 0.036 144 0.036 1 200 244 288 0.072 4000 36 2 FL Sweat 
0 0 2160.072 0 200 190 2160.072 3000 36 2 FL Patient Room 

108 0.036 108 0.036 1 200 260 216 0.072 3000 36 2 FL Patient Room 
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Saving Recommended Condition   Existing Condition   
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216 0.072 0 0 2 200 290 216 0.072 3000 36 2 FL Patient Room 
0 0 216 0.072 0 200 210 216 0.072 3000 36 2 FL  Patient Room 

108 0.036 108 0.036 1 200 260 216 0.072 3000 36 2 FL Patient Room 
0 0 216 0.072 0 300 220 216 0.072 3000 36 2 FL Staff Room 
0 0 180 0.072 0 400 310 180 0.072 2500 36 2 FL Registry Room 

288 0.072 576 0.144 2 200 280 864 0.216 4000 36 6 FL Waiting 
720 0.18 0 0 10 150 300 720 0.18 4000 18 10 FL Corridor 
144 0.036 288 0.072 1 150 270 432 0.108 4000 36 3 FL Corridor 
144 0.036 432 0.108 1 150 190 576 0.144 4000 36 4 FL Lobby 

0 0 108 0.036 0 300 150 108 0.036 3000 36 1 FL F. Changing 
540 0.18 720 0.24 3 150 210 1260 0.42 3000 60 7 INC Stairs 

 Roof Floor 
54 0.036 162 0.108 1 150 220 216 0.144 1500 36 4 FL Chiller Room 
720 0.24 540 0.18 4 150 250 1260 0.42 3000 60 7 INC Stairs 

21922.56.615      49869      Total 
 
                                                                                 Total Load                                                                                      Total Saving 
 

 

 

Total Saving = 21,922.5 kWh x 0.73 NIS/kWh = 16,003.425 NIS 
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Lighting Analysis at Rafidiah Hospital  
(Appendix B) 

 Existing Conditions Recommended Conditions        Saving  
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Lobby-corridor FL 36 26 4000 0.936 3744 115 150 0 0 0.936 3744 0 0 
Boiler room FL 36 4 4000 0.144 576 100 200 0 0 0.144 576 0 0 
Waiting hall FL 40 50 3000 2 6000 118 200 0 50(FL40-FL36) 1.8 5400 0.2 600 

Emergency-Ex 
corridor FL 40 12 4000 0.48 1920 320 150 6 6(FL40-FL36) 0.216 864 0.264 1056 

The Mosque FL 40 4 4000 0.16 640 64 100 0 4(FL40-FL36) 0.144 576 0.016 64 
Waiting hall-internal FL 36 24 3000 0.864 2592 115 200 0 0 0.864 2592 0 0 
Pharmacy corridor FL 36 7 4000 0.252 1008 190 150 3 4(FL40-FL36) 0.144 576 0.108 432 

Pharmacy FL 40 15 4000 0.6 2400 318 300 0 15(FL40-FL36) 0.54 2160 0.06 240 
Pharmacist office FL 36 2 4000 0.072 288 390 400 0 0 0.072 288 0 0 

Clinics lobby-
corridor FL 40 20 4000 0.8 3200 145 150 0 20(FL40-FL36) 0.72 2880 0.08 320 

Waiting hall FL 36 12 4000 0.432 1728 90 200 0 0 0.432 1728 0 0 
Account corridor FL 36 11 4000 0.396 1584 185 150 3 8(FL40-FL36) 0.288 1152 0.108 432 

Blood Bank corridor FL 40 3 4000 0.12 480 85 150 0 3(FL40-FL36) 0.108 432 0.012 48 
Lab.Waiting room FL 36 6 4000 0.216 864 170 200 0 0 0.216 864 0 0 

Main lab. FL 36 36 5000 1.296 6480 620 600 0 0 1.296 6480 0 0 
Lab.-Internal 

corridor 1 FL 36 4 5000 0.144 720 370 150 2 0 0.072 360 0.072 360 

Lab.-Internal room FL 36 2 5000 0.072 360 325 300 0 0 0.072 360 0 0 
Lab.-Internal room FL 36 4 5000 0.144 720 275 300 0 0 0.144 720 0 0 
Lab.-Internal room FL 36 4 5000 0.144 720 240 300 0 0 0.144 720 0 0 

Blood Offering room FL 36 6 3000 0.216 648 250 300 0 0 0.216 648 0 0 
Lab.-Internal FL 36 12 4000 0.432 1728 150 150 0 0 0.432 1728 0 0 
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corridor 2 
WC-Lab. FL 40 1 1500 0.04 60 370 100 0 1(FL40-FL36) 0.036 54 0.004 6 

WC-Blood Bank FL 36 2 1500 0.072 108 145 100 0 0 0.072 108 0 0 
Women Mosque FL 40 2 3000 0.08 240 45 100 0 2(FL40-FL36) 0.072 216 0.018 24 

Stairs FL 36 4 3000 0.144 432 175 150 1 0 0.108 324 0.036 108 
Elevator corridor FL 36 8 4000 0.288 1152 80 150 0 0 0.288 1152 0 0 

Ambulance corridor FL 40 14 4000 0.56 2240 130 150 0 14(FL40-FL36) 0.504 2016 0.056 224 
Emergency-l corridor FL 36 20 4000 0.72 2880 235 150 6 0 0.504 2016 0.216 864 

Emergency FL 36 24 4000 0.864 3456 630 500 4 0 0.72 2880 0.144 576 
Ambulance Archive FL 40 8 4000 0.32 1280 300 300 0 8(FL40-FL36) 0.288 1152 0.032 128 

Medicines room FL 40 1 3500 0.04 140 120 300 0 1(FL40-FL36) 0.036 126 0.004 14 
Gibs room FL 40 2 4000 0.08 320 400 400 0 2(FL40-FL36) 0.072 288 0.008 32 

Ambulance main 
entrance FL 36 6 4000 0.216 864 150 150 0 0 0.216 864 0 0 

Information Office FL 36 2 4000 0.072 288 180 300 0 0 0.072 288 0 0 
Information Office-

rest room FL 36 2 3000 0.072 216 270 200 0 0 0.072 216 0 0 

The Central-hospital 
entrance FL 36 2 4000 0.072 288 270 200 0 0 0.072 288 0 0 

The Central-l  
entrance lNC 60 5 4000 0.3 1200 100 150 0 5(lNC 60-CFL15) 0.075 300 0.225 900 

Security room FL 36 2 4000 0.072 288 340 300 0 0 0.072 288 0 0 
X-Ray corridor FL 36 8 4000 0.288 1152 155 150 0 0 0.288 1152 0 0 

X-Ray Room FL 40 6 3500 0.24 840 75 200 0 6(FL40-FL36) 0.216 756 0.024 84 
X-Ray-WC lNC 60 2 1500 0.12 180 90 100 0 2(lNC 60-CFL15) 0.03 45 0.09 135 

Changing room lNC 60 1 3500 0.06 210 110 200 0 1(lNC 60-CFL15) 0.015 52.5 0.045 157.5 
The Archive FL 40 12 3000 0.48 1440 140 300 0 12(FL40-FL36) 0.432 1296 0.048 144 

Tahmid room FL 40 6 3000 0.24 720 300 300 0 6(FL40-FL36) 0.216 756 0.024 72 
X-Ray Room(21) FL 40 16 3500 0.64 2240 500 300 0 10(FL40-FL36) 0.36 1260 0.28 980 

X-Ray Room(21)-WC lNC 60 2 1500 0.12 180 90 100 6 2(lNC 60-CFL15) 0.03 45 0.09 135 
Changing room lNC 60 1 3000 0.06 180 105 200 0 1(lNC 60-CFL15) 0.015 45 0.045 135 
X-Ray Room(3) FL 40 10 3000 0.4 1200 103 300 0 10(FL40-FL36) 0.36 1080 0.04 120 
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X-Ray Room(3)-WC lNC 60 1 1500 0.06 90 90 100 0 1 (lNC 60-CFL15) 0.015 22.5 0.045 67.5 
Changing room lNC 60 1 4000 0.06 240 105 200 0 1 (lNC 60-CFL15) 0.015 60 0.045 180 

Scan office FL 20 8 3000 0.16 480 300 400 0 8(FL20-FL18) 0.144 432 0.016 48 
Scan room FL 20 16 3000 0.32 960 250 300 0 16(FL20-FL18) 0.288 864 0.032 96 

Ultrasonic room FL 40 6 3000 0.24 720 240 300 0 6(FL40-FL36) 0.216 648 0.024 72 
Physical therapy FL 40 8 3000 0.32 960 95 200 0 8(FL40-FL36) 0.288 864 0.032 96 

Stairs lNC 60 7 3000 0.42 1680 50 150 0 7(lNC 60-CFL15) 0.105 315 0.315 945 
Room-1 FL 40 2 3000 0.08 240 175 200 0 2(FL40-FL36) 0.072 216 0.008 24 
Room-2 FL 40 4 3000 0.16 480 140 200 0 4(FL40-FL36) 0.144 432 0.016 48 
Corridor FL 20 24 4000 0.48 1920 300 150 12 12(FL20-FL18) 0.216 864 0.264 1056 

Nursing office FL 40 4 3500 0.16 560 336 300 0 4(FL40-FL36) 0.144 504 0.016 56 
Room-3 FL 40 4 3500 0.16 560 200 200 0 4(FL40-FL36) 0.144 504 0.016 56 

Burning-changing 
room FL 40 6 3000 0.24 720 70 300 0 6(FL40-FL36) 0.216 648 0.024 72 

Burning-room 1 FL 40 6 3000 0.24 720 200 300 0 6(FL40-FL36) 0.216 648 0.024 72 
Burning-room 2 FL 40 6 3000 0.24 720 230 300 0 6(FL40-FL36) 0.216 648 0.024 72 

Burning-WC FL 40 4 1500 0.16 240 128 100 0 4(FL40-FL36) 0.144 216 0.016 24 
WC lNC 60 4 1500 0.24 360 85 100 0 4(lNC 60-CFL15) 0.06 90 0.18 270 

Elevator corridor FL 40 12 4000 0.48 1920 75 150 0 12(FL40-FL36) 0.432 1728 0.048 192 
Entrance FL 40 4 3500 0.16 560 300 200 2 2(FL40-FL36) 0.072 252 0.088 308 
Corridor FL 36 14 4000 0.504 2016 220 150 4 10(FL40-FL36) 0.36 1440 0.144 576 

Rest room FL 40 3 4000 0.12 480 196 200 0 3(FL40-FL36) 0.108 432 0.012 48 
Medicines room FL 40 2 3000 0.08 240 160 300 0 2(FL40-FL36) 0.072 216 0.008 24 
Recovery room FL 20 36 3500 0.72 2520 140 200 10 26(FL20-FL18) 0.468 1638 0.252 882 

Operation room-3 FL 36 6 3000 0.216 648 170 400 0 0 0.216 648 0 0 
Lobby-corridor FL 20 20 3000 0.4 1200 700 200 10 10(FL20-FL18) 0.18 540 0.22 660 

Operation room-1 FL 20 48 3000 0.96 2880 225 400 0 48(FL20-FL18) 0.864 2592 0.096 288 
Operation room-2 FL 20 48 3000 0.96 2880 225 400 0 48(FL20-FL18) 0.864 2592 0.096 288 

WC iNC 60 2 1500 0.12 180 81 100 0 2(lNC 60-CFL15) 0.03 45 0.09 135 
Equipment Store FL 36 2 2500 0.072 180 145 200 0 0 0.072 180 0 0 
Washing basin FL 36 2 3000 0.072 216 260 200 1 0 0.036 108 0.036 108 

Instruments Store FL 36 4 2500 0.144 360 230 200 0 0 0.144 360 0 0 
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Doctors office FL 36 4 3000 0.144 432 240 300 0 0 0.144 432 0 0 
Female changing 

room FL 36 3 3000 0.108 324 285 300 0 0 0.108 324 0 0 

Male changing room FL 36 2 3000 0.072 216 265 300 0 0 0.072 216 0 0 
Room FL 36 40 3000 1.2 4320 395 200 10 0 1.08 3240 0.12 360 

Changing rooms 
lobby FL 36 1 3000 0.036 108 270 200 0 0 0.036 108   

Management 
corridor FL 40 17 4000 0.68 2720 280 150 7 10(FL40-FL36) 0.36 1440 0.32 1280 

WC corridor FL 36 3 2000 0.108 216 400 150 2 0 0.036 72 0.072 144 
WC iNC 60 3 1500 0.18 270 195 100 0 3(lNC 60-CFL15) 0.045 67.5 0.135 202.5 

Management stairs FL 40 3 4000 0.12 480 170 150 0 3(FL40-FL36) 0.108 432 0.012 48 
Corridor FL 36 6 4000 0.216 864 197 150 2 0 0.144 576 0.072 288 

Office FL 36 4 3000 0.144 432 310 400 0 0 0.144 432 0  
Room-1 FL 36 6 3000 0.216 648 300 200 2 0 0.144 432 0.072 216 

Nursing office FL 40 2 3000 0.08 240 150 300 0 2(FL40-FL36) 0.072 216 0.008 24 
Room-2 FL 40 2 3000 0.08 480 45 200 0 2(FL40-FL36) 0.072 216 0.008 24 
Corridor FL 18 36 4000 0.648 2592 180 150 6 0 0.54 2160 0.108 432 
Room-4*3 FL 36 4*3 3000 0.432 1296 300 200 3 0 0.324 970 0.108 324 

ICU FL 40 8 4000 0.32 1280 280 400 0 8(FL40-FL36) 0.288 1152 0.032 128 
ICU—Medicines 

room FL 40 4 3000 0.16 480 260 300 0 4(FL40-FL36) 0.144 432 0.016 48 

WC*2 FL 40 1*2 1500 0.08 120 200 100 0 2(FL40-FL36) 0.072 108 0.008 12 
ICU—Entrance FL 40 2 4000 0.08 320 145 150 0 2(FL40-FL36) 0.072 288 0.008 32 

WC-corridor FL 40 1 4000 0.04 160 160 150 0 1(FL40-FL36) 0.036 144 0.004 16 
WC iNC 60 9 1500 0.54 810 55 100 0 9(lNC 60-CFL15) 0.135 202.5 0.405 607.5 

Stairs FL 40 1 4000 0.04 160 50 150 0 1(FL40-FL36) 0.036 144 0.004 16 
Second floor-Elevator 

corridor FL 36 8 3000 0.288 864 430 200 4 0 0.144 432 0.144 432 

Maternity section 
corridor FL 36 14 3000 0.504 1512 400 150 4 0 0.36 1080 0.144 432 

Maternity section- FL 40 12 3000 0.48 1440 120 150 0 12(FL40-FL36) 0.432 1296 0.048 144 
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internal corridor 1 
Incubator office FL 40 4 3000 0.16 480 297 300 0 4(FL40-FL36) 0.144 432 0.016 48 
Incubator WC iNC 60 9 1500 0.54 810 55 100 0 9(lNC 60-CFL15) 0.135 202.5 0.405 607.5 
WC corridor FL 40 2 3000 0.08 240 155 150 0 2(FL40-FL36) 0.072 216 0.008 24 

Maternity section-
internal corridor 2 FL 40 5 4000 0.2 800 485 150 3 2(FL40-FL36) 0.072 288 0.128 512 

Patient room *2 FL 40 4*2 3000 0.32 960 108 200 0 8(FL40-FL36) 0.288 864 0.032 96 
Patient room *3 FL 40 6*3 3000 0.72 2160 190 200 0 18(FL40-FL36) 0.648 1944 0.072 216 
Nursing room FL 40 2 3000 0.08 240 154 200 0 2(FL40-FL36) 0.072 216 0.008 24 

WC*5 lNC 60 2*5 1500 0.6 900 96 100 0 10(lNC 60-
CFL15) 0.15 225 0.45 675 

Elevator FL 20 4 4000 0.08 320 100 100 0 4(FL20-FL18) 0.072 288 0.008 32 
Female surgery room FL 40 1 3000 0.04 120 150 400 0 (FL40-FL36) 0.036 108 0.004 12 

Female surgery 
corridor FL 40 10 2000 0.4 800 95 150 0 10(FL40-FL36) 0.36 720 0.04 80 

Patient room * 4 FL 36 4*4 3000 0.576 1728 365 200 8 0 0.288 864 0.288 864 

Patient room FL 36 3 3000 0.108 324 305 200 1 0 0.072 216 0.036 108 

Washing room lNC 60 3 2000 0.18 360 55 200 0 3(lNC 60-CFL15) 0.045 90 0.135 270 
Corridor FL 36 4 4000 0.144 576 115 154 0 0 0.144 576 0 0 

Washing room in 
corridor FL 36 1 2000 0.036 72 80 200 0 0 0.036 72 0 0 

Elevator corridor FL 40 10 4000 0.4 1600 152 150 0 10(FL40-FL36) 0.36 1440 0.04 160 
Male surgery 

corridor FL 36 8 4000 0.288 1152 93 150 0 0 0.288 1152 0 0 

Patient room –(3 
beds) FL 36 2 3000 0.072 216 185 200 0 0 0.072 216 0 0 

Patient room –(4 
beds) FL 40 2 3000 0.08 240 107 200 0 2(FL40-FL36) 0.072 216 0.008 24 

Patient room –(5 
beds) FL 36 2 3000 0.072 216 107 200 0 0 0.072 216 0 0 

Patient room –(6 
beds) FL 36 2 3000 0.072 216 170 200 0 0 0.072 216 0 0 
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Patient room (7 beds) FL 36 3 3000 0.108 324 220 200 0 0 0.108 324 0 0 
Nursing room FL 36 4 3000 0.144 432 335 400 0 0 0.144 432 0 0 

WC * 8 lNC 60 8*1 1500 0.48 720 45 100 0 8(lNC 60-CFL15) 0.12 180 0.36 540 
Room FL 36 2 3000 0.072 216 280 200 0 0 0.072 216 0 0 

Male surgery- 
Stairs FL 36 2 3000 0.072 216 100 150 0 0 0.072 216 0 0 

Waiting hall FL 40 11 4000 0.44 1760 250 200 3 8(FL40-FL36) 0.288 1152 0.152 608 

WC * 4 lNC 60 4*1 1500 0.24 360 180 100 0 4(lNC 60-
CFL15) 0.06 90 0.18 270 

Kitchen corridor *2 FL 40 1*2 2000 0.08 160 100 150 0 2(FL40-FL36) 0.072 144 0.008 32 
Patient room *8 FL 40 8*2 3000 0.64 1920 270 200 0 16(FL40-FL36) 0.576 1728 0.064 192 
Personnel office FL 40 8 2500 0.32 800 600 500 2 6(FL40-FL36) 0.216 540 0.104 260 
Nurses manager 

office FL 40 8 2500 0.32 800 450 400 2 6(FL40-FL36) 0.216 540 0.104 260 

Administrative 
manager secretary  FL 40 8 2500 0.32 800 450 400 2 6(FL40-FL36) 0.216 540 0.104 80 

Administrative 
manager office FL 40 8 2500 0.32 800 310 500 0 8(FL40-FL36) 0.288 720 0.032 40 

Medical manager 
secretary office FL 40 4 2500 0.16 400 290 400 0 4(FL40-FL36) 0.144 360 0.016 260 

Medical manager 
office FL 40 8 2500 0.32 800 600 500 2 6(FL40-FL36) 0.216 540 0.104 260 

Medical vice office FL 40 8 2500 0.32 800 650 500 2 6(FL40-FL36) 0.216 540 0.104 260 
Lectures hall FL 40 14 2500 0.56 1400 670 500 4 10(FL40-FL36) 0.36 900 0.2 500 

Copy machine 
room lNC 60 1 2000 0.06 120 145 200 0 1(lNC 60-

CFL15) 0.015 22.5 0.045 67.5 

Kitchen FL 40 66 3000 2.64 7920 350 300 10 56(FL40-FL36) 0.016 6048 0.624 1872 
Eating hall FL 40 52 2000 2.08 4160 320 200 17 35(FL40-FL36) 1.26 2520 0.82 1640 

WC –entrance FL 10 6 2500 0.06 150 300 150 2 0 0.04 100 0.02 50 
WC*2 FL 36 2*2 1500 0.144 216 240 100 2 0 0.072 108 0.072 108 
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X-Ray registering 
office FL 36 12 3000 0.432 1296 180 300 0 0 0.432 1296 0 0 

Maint. Engineer 
Office FL 36 8 3000 0.288 864 910 500 4 0 0.144 432 0.144 864 

Birth declaration FL 36 8 2500 0.288 720 500 400 2 0 0.216 540 0.072 180 
Accountant FL 36 8 3000 0.288 846 590 500 2 0 0.216 684 0.072 216 

Registration office FL 36 8 2500 0.288 720 420 400 2 0 0.216 540 0.072 180 
Accounting section 

head FL 36 7 3000 0.288 864 410 500 0 0 0.288 864 0 0 

Ext. Clinics office FL 36 14 3000 0.252 756 360 400 0 0 0.252 756 0 0 
Waiting hal FL 40 3 3000 0.56 1680 180 200 0 14(FL40-Fl36) 0.504 1512 0.056 168 
Pharmasy FL 40 2 3000 0.12 360 460 400 0 3(FL40-Fl36) 0.108 324 0.012 36 

Bathology Lab 
entrance FL 40 2 4000 0.08 320 400 200 1 1(FL40-Fl36) 0.036 144 0.044 176 

Dr. rest room FL 36 2 2000 0.072 144 530 200 1 0 0.036 72 0.036 72 
Section Secretary FL 40 4 2500 0.08 200 520 400 0 2(FL40-Fl36) 0.072 180 0.008 20 

Work shop 1 FL 36 4 2500 0.144 360 300 300 0 0 0.144 360 0 0 
Work shop 2 FL 36 4 2500 0.144 360 300 300 0 0 0.144 360 0 0 

Sewing workshop FL 36 4 2500 0.144 360 450 500 0 0 0.144 360 0 0 
Carpentry FL 36 2 2500 0.144 360 290 400 0 0 0.144 360 0 0 

Sterilization FL 40 3 2500 0.08 200 360 400 0 2(FL40-Fl36) 0.072 180 0.008 20 
Arsheef stairs FL 36 2 2500 0.108 270 210 150 1 0 0.072 180 0.036 90 

Total     51.272 163392       11.735 35000 
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Lighting Analysis at Ittihad Hospital  
(Appendix C) 

Saving Recommended Condition   Existing Condition   
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2016 0.288 4032 0.576 8 150 250 6048 0.864 7000 36 24 FL Corridor 
1008 0.144 5040 0.72 4 150 200 6048 0.864 700036 24 FL Operation corridor 
10080 1.440 17136 2.448 40 150 350 27216 3.888 700036 108 FL Corridor S5 
4032 0.576 9576 1.368 16 150 300 13608 1.944 7000 36 54 FL Kids Corridor  
1440 0.180 4320 0.54 10 200 400 5760 0.72 8000 18 40 FL Main entrance 
540 0.216 900 0.36 6 150 280 1440 0.576 2500 36 16 FL warehouse 
396 0.072 396 0.072 2 300 440 792 0.144 5500 36 4 FL Room 1 
396 0.072 396 0.072 2 300 400 792 0.144 5500 36 4 FL Room 2 
396 0.072 396 0.072 2 300 420 792 0.144 5500 36 4 FL Room 3 
396 0.072 396 0.072 2 300 460 792 0.144 5500 36 4 FL Room 4 
0 0 792 0.144 0 300 380 792 0.144 5500 36 4 FL Room 5 

1440 0.180 4320 0.54 10 150 240 5760 0.72 8000 18 40 FL Corridor 
1008 0.144 3024 0.432 4150 20040320.57670003616 FL Breeding Corridor 
2880 0.360 -1728 1.08 20 200 240 1152 1.44 8000 18 80 FL Main entrance 

0 0 792 0.144 0 300 340 792 0.144 5500 36 4 FL Room 1 
0 0 792 0.144 0 300 290 792 0.144 5500 36 4 FL Room 2 

396 0.072 396 0.072 2 300 450 792 0.144 5500 36 4 FL Room 3 
396 0.072 396 0.072 2 300 430 792 0.144 5500 36 4 FL Room 4 
3960.0723960.0722 300 430 792 0.144 5500 36 4 FL Room 5 
396 0.072 396 0.072 2 300 380 792 0.144 5500 36 4 FL Room 6 
396 0.072 396 0.072 2 300 390 792 0.144 5500 36 4 FL Room 7 
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Saving Recommended Condition   Existing Condition   
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2016 0.072 396 0.072 2 300 480 792 0.144 5500 36 4 FL Room 8 
1008 0.072 396 0.072 2 300 500 792 0.144 5500 36 4 FL Room 9 
10080 0.036 648 0.108 2 500 800 864 0.144 6000 18 8 FL Kitchen 
4032 0.720 6048 0.864 20 150 330 11088 1.584 7000 36 44 FL Kitchen corridor 

340565.076     9410415.336    Total 
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Lighting Analysis at Watani Hospital  
(Appendix D) 

     Existing Conditions Recommended Conditions        Saving
Place Type Rating 

(W) 
Number Annual  

operating 
hours 

Load  
(kW) 

Consump
-tion  
(kWh) 

Replaced 
lamps 

Load 
kW 

Consump- 
tion  
(kWh) 

Load 
(kW) 

Consump-
tion  
(kWh) 

Store FL 40 9 2500 0.36 900 FL - 36 0.324 810 0.036 90 
Design S. FL 40 13 2500 0.52 1300 FL - 36 0.468 1170 0.052 130 
Design S. Inc. 60 3 2000 0.18 360 CFL - 15 0.045 90 0.135 270 
Boiler -  
room 

FL 40 2 2000 0.08 160 FL - 36 0.072 144 0.008 16 

Children 
clinic 

FL 40 50 3000 2 6000 FL - 36 1.8 5400 0.2 600 

Children 
clinic 

PL 13 12 3000 0.156 468 - - - - - 

Cancer care 
building 

PL 13 9 2000 0.117 234 - - - - - 

Cancer care 
building 

FL 4 x 20 57 2000 4.56 9120 FL - 4x18 4.104 8208 0.456 912 

Emergency Inc. 60 3 3500 0.18 630 CFL - 15 0.045 157.5 0.135 472 
Emergency FL 40 44 3500 1.76 6160 FL - 36 1.584 5544 0.176 616 
Pharmacy FL 40 18 3000 0.72 2160 FL - 36 0.648 1944 0.072 216 
X - ray FL 40 22 2500 0.88 2200 FL - 36 0.792 1980 0.088 220 
X - ray Inc. 60 1 2500 0.06 150 CFL - 15 0.015 37.5 0.045 112 
Offices FL 40 32 3000 1.28 3840 FL - 36 1.152 3456 0.128 384 
Offices Inc. 60 1 3000 0.06 180 CFL - 15 0.015 37.5 0.045 112 
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     Existing Conditions Recommended Conditions Saving   
Place Type Rating 

(W) 
Number Annual  

operating 
hours 

Load  
(kW) 

Consump-
tion  
(kWh) 

Replaced 
lamps 

Load 
kW 

Consump
- 
tion  
(kWh) 

Load 
(kW) 

Consump-
tion  
(kWh) 

Administrative 
Corridor 

FL 40 22 2500 0.88 2200 FL - 36 0.792 1980 0.088 220 

Women clinic 
building  

FL 40 62 2500 2.48 6200 FL - 36 2.232 5580 0.25 620 

Lab - Internal  
corridor 

FL 40 32 2000 1.28 2560 FL - 36 1.152 2304 0.128 256 

Lab - Internal  
corridor 

Inc. 60 4 2000 0.24 480 CFL - 15 0.06 120 0.18 360 

Men clinic 
building 

FL 40 78 2500 3.12 7800 FL - 36 2.808 7020 0.312 780 

ICU FL 40 32 3000 1.28 3840 FL - 36 1.152 3452 0.128 384 
Administrative 
manager secre- 
tary office 

FL 40 32 2500 1.28 3200 FL-36 1.152 2880 0.128 320 

Administrative 
manager secre- 
tary office 

Inc, 60 2 2500 0.12 300 CFL - 15 0.03 75 0.09 225 

Total     23.593 60442  20.442 53127 3.151 7315 
 
 

 



Energy analyzer Data  at Arab Specialty Hospital  
(Appendix E) 

Date & Time Pfti+ Avg Pf1i+ Avg Pf2i+ Avg  Pf3i+ Avg 
05/11/2006 10:21 0.93 0.9 0.96 0.9 
05/11/2006 10:31 0.93 0.89 0.96 0.9 
05/11/2006 10:41 0.93 0.9 0.95 0.9 
05/11/2006 10:51 0.93 0.9 0.95 0.9 
05/11/2006 11:01 0.94 0.92 0.96 0.92 
05/11/2006 11:11 0.94 0.91 0.96 0.92 
05/11/2006 11:21 0.94 0.92 0.96 0.91 
05/11/2006 11:31 0.93 0.9 0.96 0.9 
05/11/2006 11:41 0.93 0.89 0.96 0.92 
05/11/2006 11:51 0.92 0.89 0.96 0.9 
05/11/2006 12:01 0.94 0.9 0.96 0.92 
05/11/2006 12:11 0.94 0.91 0.96 0.93 
05/11/2006 12:21 0.94 0.91 0.96 0.93 
05/11/2006 12:31 0.95 0.92 0.96 0.94 
05/11/2006 12:41 0.94 0.92 0.96 0.94 
05/11/2006 12:51 0.94 0.92 0.96 0.94 
05/11/2006 13:01 0.94 0.92 0.96 0.93 
05/11/2006 13:11 0.94 0.92 0.96 0.93 
05/11/2006 13:21 0.94 0.92 0.96 0.93 
05/11/2006 13:31 0.94 0.93 0.97 0.93 
05/11/2006 13:41 0.94 0.92 0.96 0.93 
05/11/2006 13:51 0.94 0.92 0.96 0.92 
05/11/2006 14:01 0.92 0.88 0.95 0.9 
05/11/2006 14:11 0.92 0.88 0.95 0.9 
05/11/2006 14:21 0.92 0.88 0.95 0.9 
05/11/2006 14:31 0.92 0.88 0.95 0.9 
05/11/2006 14:41 0.91 0.88 0.95 0.9 
05/11/2006 14:51 0.93 0.9 0.96 0.9 
05/11/2006 15:01 0.92 0.9 0.95 0.89 
05/11/2006 15:11 0.91 0.88 0.94 0.89 
05/11/2006 15:21 0.91 0.88 0.94 0.89 
05/11/2006 15:31 0.91 0.88 0.94 0.89 
05/11/2006 15:41 0.91 0.88 0.94 0.89 
05/11/2006 15:51 0.9 0.88 0.94 0.89 
05/11/2006 16:01 0.9 0.87 0.94 0.89 
05/11/2006 16:11 0.9 0.87 0.93 0.9 
05/11/2006 16:21 0.91 0.88 0.94 0.91 
05/11/2006 16:31 0.91 0.88 0.94 0.9 
05/11/2006 16:41 0.92 0.89 0.95 0.9 
05/11/2006 16:51 0.93 0.92 0.95 0.89 
05/11/2006 17:01 0.92 0.91 0.94 0.89 
05/11/2006 17:11 0.91 0.89 0.94 0.9 
05/11/2006 17:21 0.91 0.89 0.93 0.9 
05/11/2006 17:31 0.91 0.9 0.94 0.9 
05/11/2006 17:41 0.91 0.9 0.94 0.9 
05/11/2006 17:51 0.91 0.9 0.94 0.9 
05/11/2006 18:01 0.91 0.89 0.94 0.91 
05/11/2006 18:11 0.91 0.88 0.94 0.9 
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05/11/2006 18:21 0.93 0.92 0.95 0.89 
05/11/2006 18:31 0.9 0.88 0.93 0.89 
05/11/2006 18:41 0.89 0.87 0.93 0.88 
05/11/2006 18:51 0.9 0.88 0.93 0.89 
05/11/2006 19:01 0.9 0.87 0.93 0.88 
05/11/2006 19:11 0.89 0.87 0.92 0.88 
05/11/2006 19:21 0.89 0.86 0.92 0.88 
05/11/2006 19:31 0.89 0.87 0.93 0.88 
05/11/2006 19:41 0.89 0.86 0.92 0.88 
05/11/2006 19:51 0.9 0.88 0.92 0.89 
05/11/2006 20:01 0.89 0.87 0.92 0.88 
05/11/2006 20:11 0.89 0.88 0.92 0.86 
05/11/2006 20:21 0.89 0.88 0.91 0.86 
05/11/2006 20:31 0.89 0.88 0.92 0.86 
05/11/2006 20:41 0.89 0.88 0.92 0.87 
05/11/2006 20:51 0.89 0.88 0.92 0.87 
05/11/2006 21:01 0.89 0.88 0.92 0.87 
05/11/2006 21:11 0.89 0.87 0.92 0.86 
05/11/2006 21:21 0.89 0.86 0.92 0.87 
05/11/2006 21:31 0.88 0.87 0.91 0.87 
05/11/2006 21:41 0.88 0.86 0.91 0.85 
05/11/2006 21:51 0.87 0.85 0.9 0.85 
05/11/2006 22:01 0.87 0.86 0.9 0.84 
05/11/2006 22:11 0.88 0.86 0.92 0.85 
05/11/2006 22:21 0.87 0.86 0.91 0.84 
05/11/2006 22:31 0.88 0.87 0.91 0.84 
05/11/2006 22:41 0.88 0.86 0.92 0.83 
05/11/2006 22:51 0.88 0.88 0.9 0.83 
05/11/2006 23:01 0.87 0.86 0.9 0.83 
05/11/2006 23:11 0.88 0.87 0.91 0.83 
05/11/2006 23:21 0.87 0.87 0.9 0.83 
05/11/2006 23:31 0.87 0.88 0.9 0.83 
05/11/2006 23:41 0.87 0.87 0.9 0.83 
05/11/2006 23:51 0.87 0.87 0.9 0.82 
06/11/2006 00:01 0.87 0.87 0.89 0.83 
06/11/2006 00:11 0.88 0.88 0.9 0.85 
06/11/2006 00:21 0.88 0.88 0.91 0.85 
06/11/2006 00:31 0.88 0.88 0.91 0.85 
06/11/2006 00:41 0.88 0.88 0.91 0.84 
06/11/2006 00:51 0.88 0.87 0.92 0.83 
06/11/2006 01:01 0.87 0.86 0.92 0.83 
06/11/2006 01:11 0.87 0.85 0.92 0.83 
06/11/2006 01:21 0.9 0.9 0.94 0.83 
06/11/2006 01:31 0.88 0.87 0.92 0.83 
06/11/2006 01:41 0.86 0.84 0.9 0.83 
06/11/2006 01:51 0.87 0.85 0.91 0.83 
06/11/2006 02:01 0.86 0.84 0.89 0.82 
06/11/2006 02:11 0.84 0.84 0.87 0.8 
06/11/2006 02:21 0.85 0.86 0.88 0.8 
06/11/2006 02:31 0.85 0.87 0.87 0.79 
06/11/2006 02:41 0.86 0.86 0.88 0.81 
06/11/2006 02:51 0.85 0.86 0.88 0.8 
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06/11/2006 03:01 0.85 0.86 0.88 0.81 
06/11/2006 03:11 0.89 0.91 0.93 0.82 
06/11/2006 03:21 0.87 0.88 0.9 0.79 
06/11/2006 03:31 0.84 0.85 0.87 0.77 
06/11/2006 03:41 0.84 0.85 0.87 0.77 
06/11/2006 03:51 0.84 0.85 0.87 0.77 
06/11/2006 04:01 0.84 0.85 0.87 0.77 
06/11/2006 04:11 0.84 0.84 0.89 0.77 
06/11/2006 04:21 0.85 0.85 0.9 0.78 
06/11/2006 04:31 0.84 0.84 0.88 0.78 
06/11/2006 04:41 0.85 0.85 0.89 0.78 
06/11/2006 04:51 0.85 0.84 0.89 0.78 
06/11/2006 05:01 0.85 0.85 0.89 0.78 
06/11/2006 05:11 0.85 0.84 0.9 0.77 
06/11/2006 05:21 0.86 0.86 0.89 0.79 
06/11/2006 05:31 0.86 0.86 0.9 0.79 
06/11/2006 05:41 0.85 0.86 0.89 0.77 
06/11/2006 05:51 0.85 0.86 0.89 0.78 
06/11/2006 06:01 0.86 0.86 0.89 0.78 
06/11/2006 06:11 0.87 0.88 0.9 0.8 
06/11/2006 06:21 0.88 0.88 0.9 0.84 
06/11/2006 06:31 0.87 0.88 0.9 0.82 
06/11/2006 06:41 0.86 0.87 0.89 0.79 
06/11/2006 06:51 0.9 0.89 0.93 0.85 
06/11/2006 07:01 0.91 0.9 0.95 0.87 
06/11/2006 07:11 0.93 0.92 0.95 0.89 
06/11/2006 07:21 0.93 0.92 0.95 0.9 
06/11/2006 07:31 0.94 0.94 0.96 0.91 
06/11/2006 07:41 0.93 0.91 0.96 0.89 
06/11/2006 07:51 0.92 0.91 0.95 0.89 
06/11/2006 08:01 0.93 0.93 0.94 0.89 
06/11/2006 08:11 0.92 0.91 0.94 0.88 
06/11/2006 08:21 0.93 0.92 0.95 0.89 
06/11/2006 08:31 0.93 0.92 0.95 0.89 
06/11/2006 08:41 0.93 0.92 0.95 0.9 
06/11/2006 08:51 0.93 0.91 0.95 0.89 
06/11/2006 09:01 0.93 0.9 0.95 0.89 
06/11/2006 09:11 0.92 0.9 0.95 0.89 
06/11/2006 09:21 0.93 0.9 0.96 0.9 
06/11/2006 09:31 0.93 0.91 0.96 0.91 
06/11/2006 09:41 0.94 0.92 0.96 0.91 
06/11/2006 09:51 0.94 0.92 0.96 0.92 
06/11/2006 10:01 0.94 0.92 0.96 0.93 
06/11/2006 10:11 0.93 0.91 0.95 0.92 
06/11/2006 10:21 0.93 0.91 0.96 0.92 
06/11/2006 10:31 0.93 0.9 0.95 0.92 
06/11/2006 10:41 0.92 0.89 0.95 0.91 
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Energy analyzer Data  at Rafidiah Hospital 
(Appendix F) 

Date & Time Pfti+ Avg Pf1i+ Avg Pf2i+ Avg Pf3i+ Avg 
27/01/2007 14:21 0.75 0.77 0.76 0.72 
27/01/2007 14:31 0.75 0.78 0.76 0.71 
27/01/2007 14:41 0.74 0.75 0.76 0.7 
27/01/2007 14:51 0.75 0.76 0.77 0.71 
27/01/2007 15:01 0.74 0.75 0.73 0.73 
27/01/2007 15:11 0.73 0.74 0.74 0.72 
27/01/2007 15:21 0.72 0.73 0.74 0.69 
27/01/2007 15:31 0.73 0.74 0.74 0.7 
27/01/2007 15:41 0.71 0.73 0.73 0.67 
27/01/2007 15:51 0.73 0.74 0.73 0.7 
27/01/2007 16:01 0.72 0.73 0.73 0.71 
27/01/2007 16:11 0.73 0.74 0.74 0.71 
27/01/2007 16:21 0.74 0.73 0.75 0.72 
27/01/2007 16:31 0.74 0.74 0.75 0.72 
27/01/2007 16:41 0.74 0.74 0.75 0.72 
27/01/2007 16:51 0.75 0.75 0.77 0.75 
27/01/2007 17:01 0.75 0.74 0.77 0.74 
27/01/2007 17:11 0.76 0.76 0.78 0.74 
27/01/2007 17:21 0.78 0.81 0.77 0.76 
27/01/2007 17:31 0.78 0.81 0.76 0.77 
27/01/2007 17:41 0.78 0.81 0.76 0.77 
27/01/2007 17:51 0.78 0.81 0.77 0.77 
27/01/2007 18:01 0.76 0.78 0.76 0.75 
27/01/2007 18:11 0.77 0.77 0.78 0.76 
27/01/2007 18:21 0.78 0.77 0.8 0.75 
27/01/2007 18:31 0.78 0.78 0.8 0.76 
27/01/2007 18:41 0.79 0.8 0.8 0.76 
27/01/2007 18:51 0.79 0.81 0.8 0.76 
27/01/2007 19:01 0.78 0.79 0.79 0.76 
27/01/2007 19:11 0.77 0.81 0.75 0.76 
27/01/2007 19:21 0.77 0.8 0.75 0.76 
27/01/2007 19:31 0.76 0.8 0.74 0.75 
27/01/2007 19:41 0.75 0.77 0.74 0.74 
27/01/2007 19:51 0.76 0.78 0.75 0.76 
27/01/2007 20:01 0.76 0.78 0.75 0.76 
27/01/2007 20:11 0.76 0.77 0.74 0.77 
27/01/2007 20:21 0.76 0.76 0.73 0.77 
27/01/2007 20:31 0.76 0.76 0.75 0.77 
27/01/2007 20:41 0.76 0.76 0.76 0.75 
27/01/2007 20:51 0.77 0.77 0.76 0.78 
27/01/2007 21:01 0.76 0.78 0.75 0.76 
27/01/2007 21:11 0.76 0.77 0.74 0.76 
27/01/2007 21:21 0.75 0.74 0.74 0.75 
27/01/2007 21:31 0.74 0.73 0.72 0.76 
27/01/2007 21:41 0.74 0.73 0.73 0.76 
27/01/2007 21:51 0.75 0.74 0.73 0.77 
27/01/2007 22:01 0.75 0.76 0.75 0.76 
27/01/2007 22:11 0.75 0.75 0.74 0.74 
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27/01/2007 22:21 0.74 0.75 0.72 0.74 
27/01/2007 22:31 0.74 0.75 0.71 0.75 
27/01/2007 22:41 0.74 0.73 0.72 0.76 
27/01/2007 22:51 0.74 0.77 0.71 0.74 
27/01/2007 23:01 0.73 0.74 0.72 0.74 
27/01/2007 23:11 0.75 0.74 0.73 0.77 
27/01/2007 23:21 0.73 0.74 0.73 0.73 
27/01/2007 23:31 0.74 0.74 0.75 0.72 
27/01/2007 23:41 0.73 0.74 0.73 0.71 
27/01/2007 23:51 0.72 0.72 0.73 0.7 
28/01/2007 00:01 0.74 0.73 0.75 0.73 
28/01/2007 00:11 0.73 0.73 0.75 0.73 
28/01/2007 00:21 0.73 0.72 0.74 0.73 
28/01/2007 00:31 0.73 0.72 0.76 0.72 
28/01/2007 00:41 0.74 0.73 0.76 0.73 
28/01/2007 00:51 0.73 0.72 0.76 0.7 
28/01/2007 01:01 0.72 0.71 0.74 0.71 
28/01/2007 01:11 0.72 0.72 0.75 0.7 
28/01/2007 01:21 0.72 0.72 0.77 0.68 
28/01/2007 01:31 0.72 0.71 0.79 0.66 
28/01/2007 01:41 0.72 0.71 0.79 0.66 
28/01/2007 01:51 0.72 0.71 0.79 0.66 
28/01/2007 02:01 0.73 0.72 0.78 0.7 
28/01/2007 02:11 0.73 0.71 0.78 0.7 
28/01/2007 02:21 0.72 0.7 0.76 0.71 
28/01/2007 02:31 0.71 0.71 0.71 0.71 
28/01/2007 02:41 0.7 0.7 0.7 0.69 
28/01/2007 02:51 0.7 0.7 0.7 0.69 
28/01/2007 03:01 0.7 0.7 0.7 0.69 
28/01/2007 03:11 0.7 0.7 0.71 0.69 
28/01/2007 03:21 0.7 0.71 0.71 0.69 
28/01/2007 03:31 0.71 0.71 0.71 0.7 
28/01/2007 03:41 0.71 0.71 0.72 0.7 
28/01/2007 03:51 0.71 0.7 0.71 0.7 
28/01/2007 04:01 0.71 0.7 0.71 0.71 
28/01/2007 04:11 0.71 0.7 0.72 0.71 
28/01/2007 04:21 0.71 0.71 0.71 0.72 
28/01/2007 04:31 0.71 0.71 0.71 0.71 
28/01/2007 04:41 0.71 0.71 0.72 0.71 
28/01/2007 04:51 0.72 0.71 0.73 0.71 
28/01/2007 05:01 0.72 0.72 0.73 0.71 
28/01/2007 05:11 0.72 0.72 0.73 0.7 
28/01/2007 05:21 0.71 0.72 0.72 0.71 
28/01/2007 05:31 0.72 0.72 0.72 0.71 
28/01/2007 05:41 0.72 0.72 0.74 0.71 
28/01/2007 05:51 0.73 0.74 0.74 0.71 
28/01/2007 06:01 0.73 0.73 0.74 0.71 
28/01/2007 06:11 0.74 0.74 0.77 0.71 
28/01/2007 06:21 0.72 0.74 0.74 0.68 
28/01/2007 06:31 0.73 0.72 0.76 0.69 
28/01/2007 06:41 0.75 0.76 0.76 0.72 
28/01/2007 06:51 0.76 0.78 0.78 0.73 
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28/01/2007 07:01 0.77 0.78 0.76 0.76 
28/01/2007 07:11 0.78 0.79 0.77 0.78 
28/01/2007 07:21 0.77 0.73 0.77 0.78 
28/01/2007 07:31 0.78 0.76 0.8 0.77 
28/01/2007 07:41 0.78 0.76 0.81 0.76 
28/01/2007 07:51 0.79 0.77 0.82 0.76 
28/01/2007 08:01 0.79 0.8 0.8 0.78 
28/01/2007 08:11 0.8 0.8 0.82 0.77 
28/01/2007 08:21 0.79 0.8 0.81 0.76 
28/01/2007 08:31 0.79 0.79 0.8 0.77 
28/01/2007 08:41 0.79 0.8 0.81 0.74 
28/01/2007 08:51 0.8 0.8 0.83 0.76 
28/01/2007 09:01 0.8 0.82 0.83 0.76 
28/01/2007 09:11 0.8 0.8 0.83 0.76 
28/01/2007 09:21 0.79 0.8 0.81 0.76 
28/01/2007 09:31 0.79 0.81 0.81 0.75 
28/01/2007 09:41 0.8 0.84 0.81 0.76 
28/01/2007 09:51 0.81 0.83 0.83 0.77 
28/01/2007 10:01 0.81 0.84 0.82 0.78 
28/01/2007 10:11 0.81 0.84 0.82 0.77 
28/01/2007 10:21 0.81 0.83 0.81 0.78 
28/01/2007 10:31 0.8 0.83 0.8 0.77 
28/01/2007 10:41 0.81 0.83 0.81 0.8 
28/01/2007 10:51 0.82 0.83 0.82 0.81 
28/01/2007 11:01 0.8 0.81 0.81 0.77 
28/01/2007 11:11 0.8 0.8 0.81 0.77 
28/01/2007 11:21 0.81 0.81 0.82 0.78 
28/01/2007 11:31 0.79 0.79 0.81 0.78 
28/01/2007 11:41 0.78 0.76 0.8 0.77 
28/01/2007 11:51 0.77 0.76 0.8 0.75 
28/01/2007 12:01 0.78 0.79 0.8 0.75 
28/01/2007 12:11 0.77 0.77 0.8 0.73 
28/01/2007 12:21 0.76 0.76 0.8 0.72 
28/01/2007 12:31 0.77 0.78 0.8 0.71 
28/01/2007 12:41 0.77 0.78 0.81 0.72 
28/01/2007 12:51 0.77 0.77 0.8 0.72 
28/01/2007 13:01 0.76 0.76 0.8 0.71 
28/01/2007 13:11 0.76 0.75 0.8 0.71 
28/01/2007 13:21 0.77 0.76 0.8 0.74 
28/01/2007 13:31 0.77 0.77 0.8 0.73 
28/01/2007 13:41 0.77 0.76 0.8 0.74 
28/01/2007 13:51 0.76 0.76 0.79 0.73 
28/01/2007 14:01 0.75 0.75 0.78 0.71 
28/01/2007 14:11 0.75 0.77 0.78 0.7 
28/01/2007 14:21 0.74 0.76 0.77 0.69 
28/01/2007 14:31 0.74 0.75 0.77 0.69 
28/01/2007 14:41 0.74 0.74 0.76 0.69 
28/01/2007 14:51 0.74 0.74 0.76 0.7 
28/01/2007 15:01 0.73 0.73 0.74 0.72 
28/01/2007 15:11 0.73 0.74 0.72 0.71 
28/01/2007 15:21 0.72 0.75 0.73 0.68 
28/01/2007 15:31 0.71 0.72 0.73 0.68 
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28/01/2007 15:41 0.71 0.72 0.73 0.67 
28/01/2007 15:51 0.73 0.74 0.75 0.71 
28/01/2007 16:01 0.73 0.74 0.75 0.69 
28/01/2007 16:11 0.74 0.75 0.78 0.7 
28/01/2007 16:21 0.75 0.75 0.78 0.7 
28/01/2007 16:31 0.77 0.77 0.78 0.76 
28/01/2007 16:41 0.78 0.78 0.78 0.76 
28/01/2007 16:51 0.77 0.77 0.79 0.75 
28/01/2007 17:01 0.79 0.81 0.8 0.77 
28/01/2007 17:11 0.79 0.8 0.79 0.79 
28/01/2007 17:21 0.78 0.78 0.78 0.77 
28/01/2007 17:31 0.79 0.79 0.78 0.8 
28/01/2007 17:41 0.78 0.79 0.78 0.79 
28/01/2007 17:51 0.78 0.78 0.77 0.78 
28/01/2007 18:01 0.78 0.79 0.77 0.77 
28/01/2007 18:11 0.78 0.79 0.79 0.76 
28/01/2007 18:21 0.78 0.78 0.78 0.77 
28/01/2007 18:31 0.78 0.79 0.77 0.77 
28/01/2007 18:41 0.78 0.8 0.77 0.77 
28/01/2007 18:51 0.76 0.79 0.76 0.75 
28/01/2007 19:01 0.77 0.79 0.77 0.75 
28/01/2007 19:11 0.77 0.79 0.76 0.75 
28/01/2007 19:21 0.78 0.79 0.76 0.79 
28/01/2007 19:31 0.77 0.79 0.75 0.77 
28/01/2007 19:41 0.77 0.77 0.76 0.77 
28/01/2007 19:51 0.77 0.79 0.75 0.77 
28/01/2007 20:01 0.76 0.77 0.75 0.76 
28/01/2007 20:11 0.76 0.77 0.75 0.77 
28/01/2007 20:21 0.76 0.77 0.74 0.78 
28/01/2007 20:31 0.77 0.79 0.75 0.78 
28/01/2007 20:41 0.77 0.78 0.75 0.79 
28/01/2007 20:51 0.77 0.78 0.75 0.79 
28/01/2007 21:01 0.77 0.79 0.73 0.78 
28/01/2007 21:11 0.77 0.78 0.73 0.79 
28/01/2007 21:21 0.77 0.78 0.76 0.79 
28/01/2007 21:31 0.78 0.78 0.77 0.8 
28/01/2007 21:41 0.78 0.78 0.77 0.79 
28/01/2007 21:51 0.77 0.77 0.76 0.79 
28/01/2007 22:01 0.77 0.76 0.76 0.79 
28/01/2007 22:11 0.78 0.78 0.76 0.81 
28/01/2007 22:21 0.78 0.77 0.75 0.82 
28/01/2007 22:31 0.8 0.78 0.79 0.83 
28/01/2007 22:41 0.79 0.76 0.78 0.82 
28/01/2007 22:51 0.78 0.75 0.78 0.81 
28/01/2007 23:01 0.78 0.75 0.77 0.81 
28/01/2007 23:11 0.79 0.77 0.77 0.81 
28/01/2007 23:21 0.79 0.77 0.76 0.83 
28/01/2007 23:31 0.78 0.77 0.76 0.81 
28/01/2007 23:41 0.78 0.77 0.76 0.8 
28/01/2007 23:51 0.78 0.75 0.75 0.81 
29/01/2007 00:01 0.78 0.76 0.75 0.82 
29/01/2007 00:11 0.78 0.75 0.74 0.83 
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29/01/2007 00:21 0.78 0.76 0.74 0.82 
29/01/2007 00:31 0.78 0.76 0.74 0.83 
29/01/2007 00:41 0.78 0.75 0.75 0.83 
29/01/2007 00:51 0.78 0.74 0.77 0.83 
29/01/2007 01:01 0.77 0.75 0.74 0.82 
29/01/2007 01:11 0.77 0.74 0.75 0.81 
29/01/2007 01:21 0.77 0.74 0.74 0.81 
29/01/2007 01:31 0.77 0.75 0.74 0.8 
29/01/2007 01:41 0.77 0.75 0.76 0.8 
29/01/2007 01:51 0.77 0.74 0.76 0.8 
29/01/2007 02:01 0.77 0.74 0.76 0.8 
29/01/2007 02:11 0.76 0.74 0.75 0.8 
29/01/2007 02:21 0.77 0.75 0.77 0.8 
29/01/2007 02:31 0.77 0.75 0.77 0.78 
29/01/2007 02:41 0.77 0.76 0.78 0.78 
29/01/2007 02:51 0.77 0.75 0.77 0.78 
29/01/2007 03:01 0.77 0.75 0.77 0.8 
29/01/2007 03:11 0.77 0.75 0.76 0.8 
29/01/2007 03:21 0.77 0.75 0.76 0.79 
29/01/2007 03:31 0.76 0.75 0.76 0.79 
29/01/2007 03:41 0.76 0.74 0.75 0.78 
29/01/2007 03:51 0.76 0.74 0.75 0.77 
29/01/2007 04:01 0.76 0.74 0.75 0.77 
29/01/2007 04:11 0.76 0.74 0.76 0.78 
29/01/2007 04:21 0.76 0.73 0.75 0.79 
29/01/2007 04:31 0.76 0.73 0.75 0.8 
29/01/2007 04:41 0.77 0.73 0.76 0.81 
29/01/2007 04:51 0.77 0.74 0.76 0.8 
29/01/2007 05:01 0.78 0.76 0.77 0.81 
29/01/2007 05:11 0.78 0.75 0.77 0.82 
29/01/2007 05:21 0.78 0.75 0.76 0.81 
29/01/2007 05:31 0.78 0.75 0.77 0.82 
29/01/2007 05:41 0.78 0.75 0.76 0.82 
29/01/2007 05:51 0.77 0.75 0.72 0.81 
29/01/2007 06:01 0.77 0.76 0.73 0.81 
29/01/2007 06:11 0.78 0.74 0.76 0.82 
29/01/2007 06:21 0.78 0.77 0.76 0.81 
29/01/2007 06:31 0.79 0.78 0.76 0.81 
29/01/2007 06:41 0.79 0.78 0.77 0.82 
29/01/2007 06:51 0.79 0.78 0.77 0.81 
29/01/2007 07:01 0.8 0.78 0.82 0.81 
29/01/2007 07:11 0.79 0.75 0.79 0.82 
29/01/2007 07:21 0.79 0.76 0.78 0.83 
29/01/2007 07:31 0.81 0.79 0.81 0.82 
29/01/2007 07:41 0.82 0.8 0.82 0.82 
29/01/2007 07:51 0.82 0.8 0.85 0.82 
29/01/2007 08:01 0.82 0.8 0.83 0.82 
29/01/2007 08:11 0.83 0.81 0.82 0.85 
29/01/2007 08:21 0.83 0.82 0.83 0.83 
29/01/2007 08:31 0.83 0.83 0.83 0.82 
29/01/2007 08:41 0.83 0.86 0.82 0.83 
29/01/2007 08:51 0.84 0.86 0.83 0.84 
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29/01/2007 09:01 0.84 0.86 0.82 0.84 
29/01/2007 09:11 0.84 0.86 0.83 0.84 
29/01/2007 09:21 0.85 0.88 0.83 0.83 
29/01/2007 09:31 0.84 0.87 0.83 0.82 
29/01/2007 09:41 0.84 0.86 0.84 0.84 
29/01/2007 09:51 0.84 0.84 0.84 0.85 
29/01/2007 10:01 0.85 0.86 0.85 0.83 
29/01/2007 10:11 0.85 0.86 0.85 0.84 
29/01/2007 10:21 0.84 0.84 0.85 0.83 
29/01/2007 10:31 0.85 0.85 0.85 0.85 
29/01/2007 10:41 0.85 0.86 0.85 0.85 
29/01/2007 10:51 0.85 0.86 0.84 0.83 
29/01/2007 11:01 0.86 0.88 0.85 0.84 
29/01/2007 11:11 0.85 0.86 0.85 0.85 
29/01/2007 11:21 0.85 0.86 0.85 0.85 
29/01/2007 11:31 0.85 0.88 0.84 0.84 
29/01/2007 11:41 0.85 0.87 0.85 0.83 
29/01/2007 11:51 0.85 0.87 0.84 0.84 
29/01/2007 12:01 0.84 0.86 0.84 0.81 
29/01/2007 12:11 0.84 0.86 0.85 0.81 
29/01/2007 12:21 0.84 0.87 0.84 0.81 
29/01/2007 12:31 0.85 0.88 0.84 0.82 
29/01/2007 12:41 0.85 0.88 0.85 0.81 
29/01/2007 12:51 0.86 0.88 0.86 0.82 
29/01/2007 13:01 0.85 0.88 0.86 0.81 
29/01/2007 13:11 0.85 0.86 0.86 0.81 
29/01/2007 13:21 0.85 0.88 0.86 0.81 
29/01/2007 13:31 0.86 0.89 0.86 0.81 
29/01/2007 13:41 0.86 0.89 0.85 0.83 
29/01/2007 13:51 0.85 0.88 0.84 0.81 
29/01/2007 14:01 0.83 0.87 0.82 0.81 
29/01/2007 14:11 0.84 0.88 0.83 0.82 
29/01/2007 14:21 0.83 0.87 0.81 0.82 
29/01/2007 14:31 0.82 0.85 0.81 0.81 
29/01/2007 14:41 0.81 0.84 0.8 0.79 
29/01/2007 14:51 0.78 0.8 0.77 0.76 
29/01/2007 15:01 0.77 0.8 0.76 0.75 
29/01/2007 15:11 0.78 0.8 0.77 0.76 
29/01/2007 15:21 0.79 0.81 0.77 0.78 
29/01/2007 15:31 0.79 0.81 0.76 0.79 
29/01/2007 15:41 0.78 0.82 0.76 0.75 
29/01/2007 15:51 0.78 0.8 0.77 0.77 
29/01/2007 16:01 0.78 0.79 0.77 0.77 
29/01/2007 16:11 0.78 0.77 0.78 0.78 
29/01/2007 16:21 0.79 0.79 0.79 0.78 
29/01/2007 16:31 0.8 0.78 0.8 0.81 
29/01/2007 16:41 0.81 0.79 0.8 0.82 
29/01/2007 16:51 0.8 0.79 0.79 0.81 
29/01/2007 17:01 0.81 0.81 0.79 0.83 
29/01/2007 17:11 0.81 0.81 0.79 0.82 
29/01/2007 17:21 0.81 0.81 0.8 0.81 
29/01/2007 17:31 0.8 0.82 0.79 0.8 
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29/01/2007 17:41 0.8 0.82 0.79 0.79 
29/01/2007 17:51 0.8 0.81 0.79 0.79 
29/01/2007 18:01 0.81 0.81 0.8 0.81 
29/01/2007 18:11 0.81 0.81 0.79 0.83 
29/01/2007 18:21 0.81 0.8 0.79 0.84 
29/01/2007 18:31 0.81 0.81 0.79 0.84 
29/01/2007 18:41 0.82 0.82 0.8 0.84 
29/01/2007 18:51 0.81 0.81 0.8 0.84 
29/01/2007 19:01 0.81 0.8 0.79 0.84 
29/01/2007 19:11 0.81 0.79 0.79 0.83 
29/01/2007 19:21 0.81 0.81 0.79 0.82 
29/01/2007 19:31 0.79 0.8 0.78 0.8 
29/01/2007 19:41 0.8 0.82 0.78 0.8 
29/01/2007 19:51 0.8 0.82 0.78 0.8 
29/01/2007 20:01 0.8 0.81 0.78 0.8 
29/01/2007 20:11 0.79 0.81 0.77 0.79 
29/01/2007 20:21 0.79 0.8 0.77 0.79 
29/01/2007 20:31 0.78 0.79 0.76 0.79 
29/01/2007 20:41 0.79 0.8 0.77 0.79 
29/01/2007 20:51 0.8 0.82 0.77 0.8 
29/01/2007 21:01 0.79 0.81 0.77 0.8 
29/01/2007 21:11 0.8 0.81 0.79 0.8 
29/01/2007 21:21 0.8 0.81 0.78 0.81 
29/01/2007 21:31 0.8 0.81 0.78 0.81 
29/01/2007 21:41 0.8 0.82 0.78 0.81 
29/01/2007 21:51 0.8 0.82 0.78 0.81 
29/01/2007 22:01 0.8 0.82 0.77 0.81 
29/01/2007 22:11 0.8 0.81 0.75 0.82 
29/01/2007 22:21 0.8 0.81 0.75 0.83 
29/01/2007 22:31 0.8 0.81 0.76 0.82 
29/01/2007 22:41 0.79 0.82 0.74 0.81 
29/01/2007 22:51 0.79 0.82 0.73 0.81 
29/01/2007 23:01 0.79 0.81 0.75 0.8 
29/01/2007 23:11 0.78 0.8 0.74 0.79 
29/01/2007 23:21 0.78 0.79 0.74 0.8 
29/01/2007 23:31 0.79 0.81 0.74 0.8 
29/01/2007 23:41 0.79 0.8 0.75 0.81 
29/01/2007 23:51 0.78 0.78 0.74 0.81 
30/01/2007 00:01 0.79 0.78 0.74 0.82 
30/01/2007 00:11 0.78 0.79 0.73 0.8 
30/01/2007 00:21 0.77 0.78 0.73 0.8 
30/01/2007 00:31 0.77 0.78 0.74 0.79 
30/01/2007 00:41 0.79 0.78 0.77 0.81 
30/01/2007 00:51 0.79 0.79 0.76 0.81 
30/01/2007 01:01 0.78 0.78 0.76 0.79 
30/01/2007 01:11 0.78 0.78 0.75 0.79 
30/01/2007 01:21 0.78 0.78 0.76 0.79 
30/01/2007 01:31 0.77 0.77 0.75 0.78 
30/01/2007 01:41 0.77 0.77 0.74 0.78 
30/01/2007 01:51 0.77 0.77 0.75 0.79 
30/01/2007 02:01 0.78 0.77 0.75 0.8 
30/01/2007 02:11 0.77 0.78 0.74 0.79 
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30/01/2007 02:21 0.77 0.77 0.74 0.79 
30/01/2007 02:31 0.78 0.77 0.75 0.8 
30/01/2007 02:41 0.78 0.77 0.74 0.8 
30/01/2007 02:51 0.78 0.78 0.75 0.8 
30/01/2007 03:01 0.78 0.78 0.75 0.8 
30/01/2007 03:11 0.78 0.77 0.75 0.81 
30/01/2007 03:21 0.77 0.78 0.74 0.8 
30/01/2007 03:31 0.78 0.77 0.76 0.8 
30/01/2007 03:41 0.77 0.77 0.75 0.8 
30/01/2007 03:51 0.77 0.77 0.74 0.8 
30/01/2007 04:01 0.77 0.78 0.74 0.79 
30/01/2007 04:11 0.77 0.78 0.74 0.79 
30/01/2007 04:21 0.77 0.78 0.74 0.79 
30/01/2007 04:31 0.77 0.78 0.74 0.79 
30/01/2007 04:41 0.79 0.8 0.75 0.8 
30/01/2007 04:51 0.79 0.79 0.77 0.8 
30/01/2007 05:01 0.79 0.8 0.76 0.8 
30/01/2007 05:11 0.79 0.8 0.75 0.8 
30/01/2007 05:21 0.79 0.8 0.77 0.8 
30/01/2007 05:31 0.79 0.8 0.78 0.8 
30/01/2007 05:41 0.8 0.81 0.79 0.78 
30/01/2007 05:51 0.79 0.81 0.78 0.79 
30/01/2007 06:01 0.8 0.82 0.76 0.79 
30/01/2007 06:11 0.78 0.81 0.77 0.78 
30/01/2007 06:21 0.76 0.77 0.75 0.77 
30/01/2007 06:31 0.77 0.78 0.75 0.76 
30/01/2007 06:41 0.77 0.75 0.76 0.78 
30/01/2007 06:51 0.78 0.77 0.78 0.78 
30/01/2007 07:01 0.79 0.8 0.79 0.77 
30/01/2007 07:11 0.79 0.79 0.8 0.78 
30/01/2007 07:21 0.81 0.8 0.81 0.81 
30/01/2007 07:31 0.82 0.82 0.8 0.82 
30/01/2007 07:41 0.82 0.82 0.81 0.82 
30/01/2007 07:51 0.82 0.83 0.81 0.81 
30/01/2007 08:01 0.82 0.82 0.82 0.81 
30/01/2007 08:11 0.82 0.83 0.83 0.8 
30/01/2007 08:21 0.82 0.84 0.83 0.8 
30/01/2007 08:31 0.82 0.84 0.82 0.81 
30/01/2007 08:41 0.84 0.88 0.83 0.82 
30/01/2007 08:51 0.85 0.89 0.85 0.82 
30/01/2007 09:01 0.84 0.87 0.85 0.82 
30/01/2007 09:11 0.84 0.87 0.84 0.81 
30/01/2007 09:21 0.85 0.89 0.83 0.82 
30/01/2007 09:31 0.83 0.87 0.83 0.8 
30/01/2007 09:41 0.83 0.87 0.83 0.81 
30/01/2007 09:51 0.85 0.88 0.84 0.83 
30/01/2007 10:01 0.85 0.88 0.84 0.83 
30/01/2007 10:11 0.85 0.88 0.85 0.83 
30/01/2007 10:21 0.85 0.87 0.84 0.82 
30/01/2007 10:31 0.85 0.87 0.84 0.82 
30/01/2007 10:41 0.85 0.87 0.85 0.82 
30/01/2007 10:51 0.86 0.88 0.86 0.83 
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Energy analyzer Data  at Ittihad Hospital  
(Appendix G) 

Date & Time Pfti+ Avg Pf1i+ Avg Pf2i+ Avg Pf3i+ Avg 
18/03/2007 12:25 0.93 0.92 0.91 0.95 
18/03/2007 13:25 0.92 0.9 0.92 0.93 
18/03/2007 14:25 0.92 0.92 0.92 0.92 
18/03/2007 15:25 0.93 0.91 0.93 0.93 
18/03/2007 16:25 0.93 0.93 0.93 0.93 
18/03/2007 17:25 0.93 0.93 0.94 0.93 
18/03/2007 18:25 0.94 0.94 0.94 0.94 
18/03/2007 19:25 0.94 0.94 0.94 0.93 
18/03/2007 20:25 0.94 0.94 0.95 0.93 
18/03/2007 21:25 0.94 0.95 0.95 0.93 
18/03/2007 22:25 0.95 0.95 0.96 0.93 
18/03/2007 23:25 0.95 0.95 0.96 0.93 
19/03/2007 00:25 0.94 0.94 0.96 0.92 
19/03/2007 01:25 0.94 0.94 0.96 0.93 
19/03/2007 02:25 0.95 0.94 0.96 0.93 
19/03/2007 03:25 0.96 0.96 0.97 0.94 
19/03/2007 04:25 0.96 0.96 0.97 0.95 
19/03/2007 05:25 0.95 0.95 0.96 0.95 
19/03/2007 06:25 0.93 0.92 0.93 0.93 
19/03/2007 07:25 0.92 0.92 0.91 0.92 
19/03/2007 08:25 0.93 0.92 0.91 0.95 
19/03/2007 09:25 0.93 0.93 0.91 0.95 
19/03/2007 10:25 0.92 0.9 0.92 0.94 
19/03/2007 11:25 0.93 0.91 0.91 0.95 
19/03/2007 12:25 0.93 0.91 0.92 0.95 
19/03/2007 13:25 0.92 0.92 0.9 0.93 
19/03/2007 14:25 0.92 0.91 0.92 0.93 
19/03/2007 15:25 0.93 0.92 0.94 0.92 
19/03/2007 16:25 0.92 0.91 0.93 0.91 
19/03/2007 17:25 0.93 0.91 0.94 0.92 
19/03/2007 18:25 0.93 0.92 0.93 0.92 
19/03/2007 19:25 0.93 0.93 0.93 0.93 
19/03/2007 20:25 0.93 0.93 0.94 0.93 
19/03/2007 21:25 0.94 0.93 0.94 0.93 
19/03/2007 22:25 0.93 0.93 0.93 0.93 
19/03/2007 23:25 0.93 0.93 0.92 0.94 
20/03/2007 00:25 0.93 0.93 0.92 0.93 
20/03/2007 01:25 0.92 0.92 0.91 0.93 
20/03/2007 02:25 0.91 0.92 0.91 0.92 
20/03/2007 03:25 0.91 0.91 0.92 0.91 
20/03/2007 04:25 0.92 0.92 0.92 0.92 
20/03/2007 05:25 0.92 0.91 0.91 0.93 
20/03/2007 06:25 0.89 0.87 0.89 0.9 
20/03/2007 07:25 0.89 0.89 0.89 0.89 
20/03/2007 08:25 0.91 0.91 0.9 0.93 
20/03/2007 09:25 0.91 0.9 0.89 0.94 
20/03/2007 10:25 0.92 0.92 0.9 0.94 
20/03/2007 11:25 0.93 0.92 0.9 0.95 
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20/03/2007 12:25 0.93 0.92 0.93 0.94 
20/03/2007 13:25 0.91 0.89 0.91 0.93 
20/03/2007 14:25 0.9 0.87 0.91 0.92 
20/03/2007 15:25 0.91 0.88 0.93 0.9 
20/03/2007 16:25 0.91 0.88 0.93 0.91 
20/03/2007 17:25 0.92 0.9 0.92 0.92 
20/03/2007 18:25 0.93 0.93 0.92 0.93 
20/03/2007 19:25 0.93 0.93 0.92 0.94 
20/03/2007 20:25 0.92 0.93 0.91 0.93 
20/03/2007 21:25 0.94 0.94 0.93 0.95 
20/03/2007 22:25 0.94 0.94 0.93 0.94 
20/03/2007 23:25 0.94 0.94 0.93 0.94 
21/03/2007 00:25 0.93 0.93 0.92 0.94 
21/03/2007 01:25 0.92 0.92 0.91 0.94 
21/03/2007 02:25 0.92 0.92 0.9 0.94 
21/03/2007 03:25 0.92 0.92 0.9 0.94 
21/03/2007 04:25 0.93 0.93 0.92 0.95 
21/03/2007 05:25 0.94 0.94 0.92 0.95 
21/03/2007 06:25 0.9 0.91 0.88 0.93 
21/03/2007 07:25 0.89 0.89 0.89 0.9 
21/03/2007 08:25 0.91 0.91 0.9 0.91 
21/03/2007 09:25 0.92 0.91 0.91 0.92 
21/03/2007 10:25 0.92 0.91 0.91 0.94 
21/03/2007 11:25 0.93 0.92 0.93 0.94 

 

 



 142

Energy analyzer Data  at Watani Hospital 
(Appendix H) 

Date & Time Pfti+ Avg Pf1i+ Avg Pf2i+ Avg Pf3i+ Avg 
11/03/2007 10:58 0.88 0.86 0.92 0.88 
11/03/2007 11:08 0.88 0.87 0.92 0.87 
11/03/2007 11:18 0.88 0.86 0.92 0.87 
11/03/2007 11:28 0.89 0.87 0.92 0.87 
11/03/2007 11:38 0.9 0.89 0.94 0.89 
11/03/2007 11:48 0.88 0.86 0.91 0.87 
11/03/2007 11:58 0.88 0.87 0.92 0.86 
11/03/2007 12:08 0.9 0.88 0.94 0.87 
11/03/2007 12:18 0.9 0.88 0.93 0.87 
11/03/2007 12:28 0.9 0.88 0.94 0.88 
11/03/2007 12:38 0.89 0.86 0.94 0.88 
11/03/2007 12:48 0.87 0.83 0.93 0.86 
11/03/2007 12:58 0.88 0.83 0.94 0.85 
11/03/2007 13:08 0.87 0.81 0.92 0.85 
11/03/2007 13:18 0.88 0.84 0.93 0.88 
11/03/2007 13:28 0.89 0.84 0.93 0.89 
11/03/2007 13:38 0.89 0.84 0.93 0.89 
11/03/2007 13:48 0.89 0.86 0.93 0.87 
11/03/2007 13:58 0.89 0.86 0.92 0.89 
11/03/2007 14:08 0.89 0.87 0.92 0.89 
11/03/2007 14:18 0.89 0.87 0.92 0.89 
11/03/2007 14:28 0.9 0.88 0.93 0.89 
11/03/2007 14:38 0.89 0.87 0.92 0.88 
11/03/2007 14:48 0.89 0.87 0.92 0.89 
11/03/2007 14:58 0.87 0.81 0.91 0.88 
11/03/2007 15:08 0.88 0.83 0.92 0.89 
11/03/2007 15:18 0.91 0.87 0.94 0.91 
11/03/2007 15:28 0.91 0.87 0.94 0.9 
11/03/2007 15:38 0.9 0.87 0.94 0.89 
11/03/2007 15:48 0.92 0.88 0.95 0.91 
11/03/2007 15:58 0.92 0.89 0.95 0.93 
11/03/2007 16:08 0.91 0.84 0.94 0.93 
11/03/2007 16:18 0.92 0.89 0.95 0.92 
11/03/2007 16:28 0.9 0.86 0.94 0.89 
11/03/2007 16:38 0.89 0.87 0.92 0.89 
11/03/2007 16:48 0.9 0.88 0.93 0.91 
11/03/2007 16:58 0.91 0.9 0.93 0.9 
11/03/2007 17:08 0.9 0.88 0.91 0.92 
11/03/2007 17:18 0.9 0.88 0.91 0.92 
11/03/2007 17:28 0.91 0.9 0.89 0.93 
11/03/2007 17:38 0.91 0.91 0.89 0.93 
11/03/2007 17:48 0.91 0.91 0.88 0.93 
11/03/2007 17:58 0.9 0.9 0.89 0.92 
11/03/2007 18:08 0.92 0.9 0.91 0.94 
11/03/2007 18:18 0.93 0.91 0.92 0.95 
11/03/2007 18:28 0.92 0.9 0.92 0.95 
11/03/2007 18:38 0.92 0.89 0.92 0.95 
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11/03/2007 18:48 0.93 0.9 0.93 0.95 
11/03/2007 18:58 0.91 0.88 0.92 0.94 
11/03/2007 19:08 0.91 0.88 0.9 0.93 
11/03/2007 19:18 0.91 0.89 0.9 0.93 
11/03/2007 19:28 0.91 0.89 0.9 0.93 
11/03/2007 19:38 0.89 0.87 0.88 0.92 
11/03/2007 19:48 0.89 0.88 0.87 0.92 
11/03/2007 19:58 0.91 0.89 0.9 0.94 
11/03/2007 20:08 0.91 0.88 0.9 0.93 
11/03/2007 20:18 0.91 0.92 0.89 0.93 
11/03/2007 20:28 0.89 0.88 0.87 0.91 
11/03/2007 20:38 0.89 0.87 0.89 0.92 
11/03/2007 20:48 0.88 0.84 0.88 0.91 
11/03/2007 20:58 0.88 0.86 0.88 0.91 
11/03/2007 21:08 0.9 0.87 0.89 0.92 
11/03/2007 21:18 0.88 0.82 0.88 0.92 
11/03/2007 21:28 0.88 0.85 0.88 0.91 
11/03/2007 21:38 0.88 0.83 0.88 0.92 
11/03/2007 21:48 0.89 0.85 0.88 0.94 
11/03/2007 21:58 0.89 0.87 0.85 0.94 
11/03/2007 22:08 0.91 0.85 0.88 0.97 
11/03/2007 22:18 0.91 0.87 0.88 0.96 
11/03/2007 22:28 0.9 0.89 0.84 0.94 
11/03/2007 22:38 0.88 0.86 0.83 0.93 
11/03/2007 22:48 0.88 0.86 0.84 0.93 
11/03/2007 22:58 0.89 0.88 0.83 0.94 
11/03/2007 23:08 0.9 0.89 0.84 0.94 
11/03/2007 23:18 0.91 0.9 0.86 0.94 
11/03/2007 23:28 0.9 0.87 0.87 0.95 
11/03/2007 23:38 0.91 0.87 0.88 0.97 
11/03/2007 23:48 0.92 0.89 0.9 0.96 
11/03/2007 23:58 0.94 0.93 0.93 0.97 
12/03/2007 00:08 0.94 0.91 0.93 0.98 
12/03/2007 00:18 0.94 0.88 0.94 0.98 
12/03/2007 00:28 0.95 0.91 0.95 0.98 
12/03/2007 00:38 0.95 0.9 0.96 0.98 
12/03/2007 00:48 0.95 0.89 0.97 0.98 
12/03/2007 00:58 0.96 0.91 0.98 0.99 
12/03/2007 01:08 0.96 0.89 0.98 0.98 
12/03/2007 01:18 0.96 0.9 0.98 0.99 
12/03/2007 01:28 0.95 0.83 0.98 0.99 
12/03/2007 01:38 0.96 0.9 0.97 0.98 
12/03/2007 01:48 0.95 0.86 0.98 0.99 
12/03/2007 01:58 0.96 0.88 0.98 0.99 
12/03/2007 02:08 0.96 0.84 0.98 0.99 
12/03/2007 02:18 0.96 0.87 0.98 0.98 
12/03/2007 02:28 0.97 0.86 0.98 0.99 
12/03/2007 02:38 0.96 0.9 0.98 0.99 
12/03/2007 02:48 0.97 0.93 0.98 0.98 
12/03/2007 02:58 0.97 0.93 0.98 0.98 
12/03/2007 03:08 0.96 0.92 0.97 0.98 
12/03/2007 03:18 0.96 0.89 0.97 0.99 
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12/03/2007 03:28 0.96 0.91 0.96 0.98 
12/03/2007 03:38 0.96 0.9 0.97 0.99 
12/03/2007 03:48 0.96 0.92 0.98 0.98 
12/03/2007 03:58 0.97 0.93 0.97 0.99 
12/03/2007 04:08 0.96 0.88 0.97 0.99 
12/03/2007 04:18 0.96 0.85 0.97 0.99 
12/03/2007 04:28 0.97 0.89 0.98 0.99 
12/03/2007 04:38 0.96 0.92 0.97 0.99 
12/03/2007 04:48 0.96 0.92 0.96 0.98 
12/03/2007 04:58 0.95 0.89 0.97 0.96 
12/03/2007 05:08 0.95 0.88 0.97 0.98 
12/03/2007 05:18 0.95 0.9 0.96 0.97 
12/03/2007 05:28 0.95 0.92 0.95 0.97 
12/03/2007 05:38 0.93 0.89 0.93 0.96 
12/03/2007 05:48 0.93 0.9 0.93 0.97 
12/03/2007 05:58 0.93 0.91 0.91 0.96 
12/03/2007 06:08 0.92 0.91 0.89 0.95 
12/03/2007 06:18 0.92 0.91 0.9 0.94 
12/03/2007 06:28 0.93 0.91 0.92 0.95 
12/03/2007 06:38 0.92 0.9 0.91 0.94 
12/03/2007 06:48 0.93 0.9 0.93 0.95 
12/03/2007 06:58 0.94 0.92 0.95 0.95 
12/03/2007 07:08 0.94 0.92 0.95 0.94 
12/03/2007 07:18 0.94 0.92 0.95 0.94 
12/03/2007 07:28 0.94 0.94 0.96 0.93 
12/03/2007 07:38 0.94 0.93 0.96 0.93 
12/03/2007 07:48 0.92 0.92 0.94 0.91 
12/03/2007 07:58 0.92 0.9 0.94 0.91 
12/03/2007 08:08 0.92 0.91 0.94 0.9 
12/03/2007 08:18 0.92 0.92 0.95 0.88 
12/03/2007 08:28 0.92 0.92 0.94 0.89 
12/03/2007 08:38 0.93 0.91 0.97 0.89 
12/03/2007 08:48 0.93 0.92 0.97 0.9 
12/03/2007 08:58 0.93 0.91 0.97 0.9 
12/03/2007 09:08 0.94 0.93 0.97 0.91 
12/03/2007 09:18 0.94 0.93 0.97 0.9 
12/03/2007 09:28 0.94 0.94 0.97 0.89 
12/03/2007 09:38 0.94 0.94 0.97 0.91 
12/03/2007 09:48 0.93 0.92 0.96 0.9 
12/03/2007 09:58 0.93 0.93 0.96 0.9 
12/03/2007 10:08 0.94 0.93 0.97 0.9 
12/03/2007 10:18 0.93 0.92 0.96 0.9 
12/03/2007 10:28 0.92 0.9 0.96 0.89 
12/03/2007 10:38 0.93 0.92 0.97 0.9 
12/03/2007 10:48 0.93 0.93 0.97 0.9 
12/03/2007 10:58 0.92 0.92 0.96 0.89 
12/03/2007 11:08 0.92 0.91 0.95 0.89 
12/03/2007 11:18 0.92 0.9 0.95 0.9 
12/03/2007 11:28 0.92 0.89 0.96 0.91 
12/03/2007 11:38 0.93 0.9 0.96 0.92 
12/03/2007 11:48 0.93 0.91 0.95 0.92 
12/03/2007 11:58 0.92 0.91 0.95 0.92 
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12/03/2007 12:08 0.92 0.9 0.96 0.9 
12/03/2007 12:18 0.91 0.89 0.95 0.88 
12/03/2007 12:28 0.91 0.9 0.94 0.89 
12/03/2007 12:38 0.9 0.88 0.94 0.89 
12/03/2007 12:48 0.91 0.89 0.95 0.9 
12/03/2007 12:58 0.91 0.89 0.95 0.9 
12/03/2007 13:08 0.91 0.89 0.95 0.9 
12/03/2007 13:18 0.92 0.9 0.95 0.9 
12/03/2007 13:28 0.91 0.88 0.95 0.9 
12/03/2007 13:38 0.9 0.85 0.95 0.89 
12/03/2007 13:48 0.9 0.83 0.96 0.89 
12/03/2007 13:58 0.89 0.82 0.95 0.89 
12/03/2007 14:08 0.89 0.81 0.95 0.9 
12/03/2007 14:18 0.9 0.83 0.96 0.89 
12/03/2007 14:28 0.9 0.84 0.96 0.89 
12/03/2007 14:38 0.91 0.85 0.96 0.91 
12/03/2007 14:48 0.93 0.9 0.96 0.94 
12/03/2007 14:58 0.93 0.9 0.96 0.93 
12/03/2007 15:08 0.92 0.89 0.95 0.93 
12/03/2007 15:18 0.92 0.85 0.96 0.92 
12/03/2007 15:28 0.91 0.83 0.95 0.93 
12/03/2007 15:38 0.9 0.85 0.94 0.91 
12/03/2007 15:48 0.9 0.82 0.94 0.92 
12/03/2007 15:58 0.92 0.86 0.94 0.93 
12/03/2007 16:08 0.93 0.87 0.97 0.93 
12/03/2007 16:18 0.92 0.85 0.97 0.92 
12/03/2007 16:28 0.93 0.89 0.96 0.93 
12/03/2007 16:38 0.91 0.9 0.94 0.91 
12/03/2007 16:48 0.92 0.89 0.95 0.9 
12/03/2007 16:58 0.92 0.9 0.95 0.92 
12/03/2007 17:08 0.92 0.9 0.95 0.91 
12/03/2007 17:18 0.92 0.89 0.93 0.92 
12/03/2007 17:28 0.92 0.91 0.92 0.93 
12/03/2007 17:38 0.92 0.91 0.92 0.92 
12/03/2007 17:48 0.92 0.9 0.93 0.93 
12/03/2007 17:58 0.92 0.91 0.92 0.93 
12/03/2007 18:08 0.91 0.88 0.92 0.92 
12/03/2007 18:18 0.92 0.91 0.93 0.93 
12/03/2007 18:28 0.92 0.9 0.92 0.94 
12/03/2007 18:38 0.93 0.91 0.93 0.93 
12/03/2007 18:48 0.92 0.89 0.93 0.94 
12/03/2007 18:58 0.91 0.89 0.92 0.92 
12/03/2007 19:08 0.91 0.85 0.92 0.93 
12/03/2007 19:18 0.93 0.89 0.95 0.94 
12/03/2007 19:28 0.93 0.88 0.95 0.94 
12/03/2007 19:38 0.93 0.88 0.95 0.95 
12/03/2007 19:48 0.93 0.89 0.95 0.94 
12/03/2007 19:58 0.91 0.88 0.93 0.92 
12/03/2007 20:08 0.91 0.87 0.93 0.93 
12/03/2007 20:18 0.9 0.86 0.93 0.91 
12/03/2007 20:28 0.91 0.89 0.93 0.91 
12/03/2007 20:38 0.9 0.87 0.92 0.91 
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12/03/2007 20:48 0.9 0.87 0.9 0.91 
12/03/2007 20:58 0.89 0.86 0.91 0.9 
12/03/2007 21:08 0.88 0.86 0.88 0.91 
12/03/2007 21:18 0.88 0.88 0.89 0.87 
12/03/2007 21:28 0.88 0.87 0.88 0.9 
12/03/2007 21:38 0.86 0.86 0.87 0.86 
12/03/2007 21:48 0.88 0.87 0.87 0.89 
12/03/2007 21:58 0.88 0.86 0.88 0.89 
12/03/2007 22:08 0.89 0.88 0.89 0.89 
12/03/2007 22:18 0.9 0.88 0.9 0.91 
12/03/2007 22:28 0.91 0.87 0.92 0.93 
12/03/2007 22:38 0.9 0.89 0.92 0.89 
12/03/2007 22:48 0.9 0.88 0.91 0.92 
12/03/2007 22:58 0.9 0.89 0.92 0.9 
12/03/2007 23:08 0.92 0.93 0.91 0.91 
12/03/2007 23:18 0.93 0.92 0.94 0.94 
12/03/2007 23:28 0.95 0.92 0.97 0.95 
12/03/2007 23:38 0.94 0.92 0.97 0.93 
12/03/2007 23:48 0.94 0.9 0.96 0.94 
12/03/2007 23:58 0.94 0.89 0.97 0.94 
13/03/2007 00:08 0.93 0.89 0.96 0.94 
13/03/2007 00:18 0.93 0.88 0.96 0.93 
13/03/2007 00:28 0.95 0.93 0.96 0.95 
13/03/2007 00:38 0.95 0.94 0.96 0.95 
13/03/2007 00:48 0.95 0.93 0.97 0.94 
13/03/2007 00:58 0.96 0.93 0.97 0.97 
13/03/2007 01:08 0.96 0.93 0.97 0.97 
13/03/2007 01:18 0.96 0.95 0.97 0.97 
13/03/2007 01:28 0.96 0.93 0.96 0.97 
13/03/2007 01:38 0.95 0.92 0.96 0.97 
13/03/2007 01:48 0.96 0.93 0.97 0.98 
13/03/2007 01:58 0.96 0.94 0.97 0.97 
13/03/2007 02:08 0.96 0.92 0.98 0.97 
13/03/2007 02:18 0.96 0.93 0.97 0.97 
13/03/2007 02:28 0.96 0.92 0.97 0.97 
13/03/2007 02:38 0.96 0.92 0.98 0.97 
13/03/2007 02:48 0.96 0.93 0.98 0.97 
13/03/2007 02:58 0.97 0.91 0.99 0.97 
13/03/2007 03:08 0.96 0.93 0.98 0.96 
13/03/2007 03:18 0.96 0.94 0.98 0.97 
13/03/2007 03:28 0.96 0.93 0.97 0.97 
13/03/2007 03:38 0.96 0.94 0.98 0.97 
13/03/2007 03:48 0.96 0.93 0.97 0.97 
13/03/2007 03:58 0.96 0.92 0.97 0.97 
13/03/2007 04:08 0.96 0.92 0.97 0.97 
13/03/2007 04:18 0.96 0.93 0.97 0.96 
13/03/2007 04:28 0.96 0.93 0.97 0.97 
13/03/2007 04:38 0.97 0.95 0.97 0.98 
13/03/2007 04:48 0.97 0.96 0.97 0.98 
13/03/2007 04:58 0.96 0.94 0.97 0.97 
13/03/2007 05:08 0.96 0.94 0.97 0.97 
13/03/2007 05:18 0.96 0.93 0.97 0.97 
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13/03/2007 05:28 0.96 0.93 0.96 0.98 
13/03/2007 05:38 0.96 0.94 0.96 0.98 
13/03/2007 05:48 0.96 0.94 0.97 0.98 
13/03/2007 05:58 0.96 0.95 0.96 0.97 
13/03/2007 06:08 0.96 0.95 0.95 0.97 
13/03/2007 06:18 0.95 0.94 0.93 0.97 
13/03/2007 06:28 0.95 0.95 0.93 0.96 
13/03/2007 06:38 0.94 0.94 0.93 0.95 
13/03/2007 06:48 0.93 0.92 0.92 0.94 
13/03/2007 06:58 0.92 0.89 0.93 0.94 
13/03/2007 07:08 0.94 0.91 0.94 0.96 
13/03/2007 07:18 0.91 0.9 0.91 0.93 
13/03/2007 07:28 0.92 0.9 0.92 0.94 
13/03/2007 07:38 0.94 0.94 0.94 0.93 
13/03/2007 07:48 0.93 0.92 0.94 0.93 
13/03/2007 07:58 0.93 0.93 0.94 0.92 
13/03/2007 08:08 0.93 0.94 0.94 0.91 
13/03/2007 08:18 0.93 0.93 0.95 0.9 
13/03/2007 08:28 0.92 0.92 0.94 0.9 
13/03/2007 08:38 0.92 0.92 0.94 0.89 
13/03/2007 08:48 0.93 0.93 0.95 0.9 
13/03/2007 08:58 0.93 0.93 0.95 0.92 
13/03/2007 09:08 0.94 0.93 0.96 0.92 
13/03/2007 09:18 0.93 0.93 0.95 0.91 
13/03/2007 09:28 0.94 0.93 0.95 0.92 
13/03/2007 09:38 0.94 0.93 0.96 0.93 
13/03/2007 09:48 0.94 0.93 0.97 0.92 
13/03/2007 09:58 0.94 0.92 0.96 0.92 
13/03/2007 10:08 0.93 0.92 0.96 0.91 
13/03/2007 10:18 0.94 0.92 0.96 0.92 
13/03/2007 10:28 0.94 0.92 0.97 0.91 
13/03/2007 10:38 0.93 0.92 0.96 0.91 
13/03/2007 10:48 0.93 0.92 0.96 0.9 
13/03/2007 10:58 0.94 0.93 0.96 0.92 
13/03/2007 11:08 0.94 0.92 0.96 0.92 
13/03/2007 11:18 0.93 0.92 0.96 0.91 
13/03/2007 11:28 0.92 0.9 0.96 0.89 
13/03/2007 11:38 0.92 0.91 0.96 0.89 
13/03/2007 11:48 0.92 0.92 0.95 0.89 
13/03/2007 11:58 0.92 0.91 0.96 0.89 
13/03/2007 12:08 0.93 0.92 0.96 0.89 
13/03/2007 12:18 0.93 0.92 0.96 0.9 
13/03/2007 12:28 0.93 0.92 0.96 0.9 
13/03/2007 12:38 0.92 0.9 0.96 0.89 
13/03/2007 12:48 0.93 0.91 0.97 0.89 
13/03/2007 12:58 0.92 0.89 0.96 0.88 
13/03/2007 13:08 0.92 0.89 0.96 0.88 
13/03/2007 13:18 0.92 0.89 0.95 0.9 
13/03/2007 13:28 0.91 0.88 0.95 0.9 

 



  جامعة النجاح الوطنية 

  كلية الدراسات العليا 
  

  

  

  

  

وسائل إدارة الطاقة ونتائج مسح الطاقة الكهربائية، الحرارية 

  وتطبيقات الطاقة الشمسية في قطاع المستشفيات في فلسطين
  

  

  

  

  إعداد

  ي دعاسبشار عدلي شكر
  

  

  

  إشراف

  عماد بريك. د

  وليد الكخن. د
  
  
  

قدمت هذه الاطروحة استكمالاً لمتطلبات الحصول على درجة الماجسـتير فـي هندسـة    

الطاقة النظيفة وترشيد الاستهلاك من كلية الدراسات العليا في جامعة النجاح الوطنيـة  

  . في نابلس، فلسطين
  م2008



ب 

اقة الكهربائية، الحرارية وتطبيقات الطاقة الشمسية في وسائل إدارة الطاقة ونتائج مسح الط

  قطاع المستشفيات في فلسطين

  إعداد

  بشار عدلي شكري دعاس

  إشراف

  عماد بريك. د

  وليد الكخن. د

  الملخص 

تعتبر المشفيات ومبانيها المستهلك الأكبر للطاقة، والتي يتم اسـتخدامها بطـرق كثيـرة    

الأطروحه أن هناك كمية ضخمة في توفيرات الطاقـة فـي   لقد برهنا بنجاح في هذه  .ومتعددة

( وذلك بتطبيق إجراءات ترشيد استهلاك الطاقـة  % )  25-10(%قطاع المشفيات الفلسطينية 

وحـدات  وعلى معظم التجهيزات المستهلكة للطاقة مثل البويلرات، ) بدون أو بإستثمار منخفض

  .ىالمياه الشمسية واخر سخاناتو نظام الإنارة،و أنظمة التبريد،وتوليد الأوكسجن، 

إن فعالية إستخدام الطاقة وإدارتها في المشفيات الفلسطينية ليست في وضع أفضل مـن  

إدارتهـا فـي   وستعمال فعال للطاقة إلذلك حاولنا أن نبدأ بخطوة اولية نحو  .معظم الدول النامية

وحـدة  والتبريـد،  ورة، الإنا عدة مسوحات في مشفيات مختلفة حيث المشفيات من خلال إجراء

 المسوالتي يمكن تخفيضها دون  ،اخرى يةمعامل القدرة او مستويات خدماتوتوليد الإوكسجين، 

  . بالرعاية الصحية ووسائل الراحة

للتدفئـة  % 14للمشـفيات،  % 17إجمالي معـدل توفيراتهـا    يبلغ يةئولقد حققنا نسبة م

  .من نظام الإنارة% 5من معامل القدرة و % 17لنظام توليد الأوكسجين، % 43والتبريد، 

  

  




