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This project aims to design the mechanical systems that will serve the architect
building of Palestine Polytechnic University. The project is going to provide an
integrating service to that building in regard to the air conditioning, itire fighting and
plumbing systems. For the air conditioning, the Variable Refri geration Volume
system (VRV) is to be used, which is the most environmental friendly because of its
efficiency in eliminating both sound and environmental pollution Besides, this
system is based on the prineiple of Variable frequency Drive (VED), which reduces
the consumption of the electrical energy.

Regarding the fire fighting system, the pump system that provides the water with the
required pressure even in the case of the absence of electricity by using jockey,
electrical and diesel pumps will be used. Finally, in the plumbing system the water is
provided under an adequate pressure to euch fixture unit inside the building and get
rid of waste water in a safe and healthy manner.
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1 Chapter 1; Introduetion :

In business, industry, schools, hospitals, hotels. theaters, restaurants and homes  air
conditioning is no longer auxiliary but an cssential part of modern living, There are four
atmospheric conditions. True ajr conditioning implies that all four of these utmospheric conditions

for human comfort are being met

I'he air conditioning system include much more tha the wvontrol of the inside temperature of
@ given space. Tt include the controlling and maintgining of the following four atmospheric

canditions that affect the human comfor -

I Temperature of the inside spave.

Humidity contents of the ajr,

B

3. Purity and quality of the inside gir.

4. Air velocity and air ciroy lation within the space .

Ihe main goal of plumping design for building is to salely and relisbly provide domestic

water and water for fire fitting. And also (o getrid of the waste watar,

L.1. Project objectives:

T'he main ohjeciives of this project are:

To caleulate and design air conditioning, heating anyd plumbing systers,

Ta prepare the reguired drawings for the relevant systems,

To select the required equipment and parts.

Design a suitable fircfighting svstem thar cavers the requirements ol the by Iding.

R



1.2. Time tahles:

Table 1:Time table for the first semester;

| '_I‘r:sk

Choosing the building plane

Overview previous projects

Cwerall heat transter coetficient
caleulations for walls, eailing,
flaor, deoars, and windows

I ealing and cooling loads
cufculations

Waler supply system calculations

Drrainage syslem caleulations

Printing




Table 2: Tinte table for the second semesier:

Week

Task

Editing and modilving

Design the VRV syvstem

Design the plumhbing system

Diesigm the firefighting system

Selection and drawing the relevant
systems

Doing hill of quantity tables

Printing

1.3. 'roject content:

Chapter one: Introduction

Includes an overview, the project objectives and time table,

Chapter two: Cooling load

[neludes a sample caleulation for one room in detzils and the other rocms loads.

Chaprer three: Heating load

Includes a sample calculation for one room in details and Lthe other rooms loads,

ik



Chaprer four: Plumbing svstem

Includes the calculation of water supply svstem to determine the total required amount of
water and the drainage system.

Chapter five: Firefighting system

Tneludes general introduction about each system, and the pipe size calculations lor one
branch.

Chapter six: Bill of quantity

‘This chapter includes the total number of quantity for each system and ils cost.




2 Chapter 2: Cooling load

The main purpose of air conditioning is to provide @ comforahle atmosphere for pevple
aside a closed space. The paramcters that povern this comfort are four parameters namely air
temperature, humidity, air velocity and air purily. Therefore, cooling decreases the temperature of
e surrounding air, and heating increases the temperature of the surrounding air. humidifving
nereascs the meisture content in the surrounding air. dehumidifying decreases the maisture content

0 the surrounding air. Ventilation renew and clean the air inside the spuce.

Huran body temperature is normally 37°C. We arc comfortable when the heat level in our
Sody is transterring to the surrounding air at comfart rate. The rate of this hear transfer depends on
e praperties of surrounding air, and these properties are temperature, humidity, air velocity, and
sther factors like the type of clothes the human put on Therefore, to maintain the correct rate of
feal ransfer, the surrounding air must be conditioned (i.e. changing the properties of the air fo

suitable oncs).

An air conditioner s an appliance or mechanism designed o extraet heat from humanly
occupied space air femperature using refrigeration cycle. When air conditioning is available it may
e central air conditioning where all parts of the building including common areas are cooled or it
may be provided only in the speeific spaces, In general comtort necurs when body temperature is
seld within narvow ranges, skin moisture is low and physiological effort of regulation is minimized.
~omiortable conditions result from a desirable combination of air wemperalure. humidity, air

velocity. and air purity.

iy




2.1 Data analysis:

Culculation ol outside design temperature:

Lo = | 04X -?;! {m J+ (0.6 Tm ! hortesr

}
Where:
T+ Is the surrounding temperature.

T. /m 1% the absolute maximum temperature in the recent 20 years which is 40 *C.[1]

T rnarteqe 218 the mean temperature in the hollest month in vear which is 33 °C. [1]

Substitute the values in the equation (1. 1) :

Tour = (0.4 % 400+ (0.6 % 33) =338 °C.

Caleulation of unconditioned space temperature:

¢ \I
R =T —iwiT =7
um %‘Fﬂ’ﬂr_’ mn | 3 J SHF Im’

Where:
T untspace & 15 the unconditioned space lemperature,
I in: 15 the inside temperature.

| 18 the surrounding temperature.

Then ;

T sspuce = 24+ G) ®(35.8 —24) = 31.9°C.

(1.1

{1.2)



In the fallowing equation the ourdoor mean temperature will he determined -

L =TT (1.3)

=

Where:

DR ; Is the daily range temperature which equals to the difference belween the average maximum
and average minimum daily temperatures for the warmest month of the summer scason It is equal

W 120,
Tem: 18 the outdoor mean lemperature.

Tyt Is the outdoor design lempemature,

Then
12
I, =319-—=2597
~(CLTD+ LMYk +(255-T) [T —294)7 :
CLTD  _ =(CLTID+LM}k+(255-T) |.rﬂ_m 941 (1.4)
Where:

CLTD: Is called cooling load temperature difference Tor medium wall construction.
LM Latitude correction factor for horizontal and vertical surfaces .

& Colors adjustment factor such that & = 1.0 for dark colored roofs. and k = 0.65 for Permanently

Light calored walls.
. Is the indoor design temperature.

f : The factor [ is attic or roof fan factor such that £ =1 il there is no attic or roof fan, and the valus

L f=10.75 ifthere is an attic or roofl lan.

e |




2.1.1  Data analvsis:

Ihe following table comtains all the inside and outside design conditions needed for the next
saicuiations:

| Table 3:The inside and ooiside desisn condilions:

Outdoor temperature (T,) 358 °C
Indoor temperature (T ) 24°C
Latitude 32°North
Duy of calculations 217 day of July
Color of surfaces light-calored surface
'_'rsi-:le design relative humidityl @) S0%
In the following tahle is the corrceted CLTD for walls and reof and it is tabulated
as follows ;
Table 4: CLTD for walls and rool:
Wall CLTD LM CLTD .,
g N 6 0.5 583
NE y s 0.5 7.8
E ¥ 0.0 873
SE 10 .5 T
S 8 -1.6 5.8
W 10 0.5 s
W 1 0.0 8.75
NW 8 0.3 7.13
Roof 10 0.3 RA3




221 Owerall heat transfer coefficient for external walls:

The construetion of the exlernal walls explained in details in the fdlewing fgure:

Calculation of the overall hicat transfer cocfficient:

Fisure 1: Exiernal wall

Table 5:External wall constructon:

Material Thickness (em) k (W/m."C)
Plaster 2 2
2) Cement black R 0.63
(3) Insulation S 0.05
4 r 2 0024
Reinforced concrete 20 1.75
Sione 5 228
sside film resistance — 008 m=."C/W . [3]
d¢ film resistance =012 m*YC/W . [3]
: 1
Uoxyean = 1 AX 1
TREN s

: I= the overall heat rransfer coefhicient for the external wall,

I the inside f1lm hent transfer coefficients.

Is the outside film heat transfer coellicients .

Q

Ln




% : Is the thickness of wall layers

k : 15 the thermal conduoclivity.

Then:
l
¥, N —
Wewaglt i 0.02 01 003 002 W G .
0.12+ 575+ g5 .05 T 0.024 1175 T 225 T 00
sxwall = 0.494 Iv"i".-"ll-"flz. A

2.2.2 Overall heat transfer cocflicient for internal walls:

The construction of the internal walls explained in details in the follewing figure:

Figure 2: Internal wall

Table 6:Internal wall eonstroctinn!

Muterial Thickness (¢m) k (Wim."C)
Plaster % B2
2} Cement hlock 10 .65
4) Plasler 2 0.2

10




ingweall = i ...’_"I..Jl' . 1
A TR

I ==
Vi wall = 002 010 | 002 -
012 4 07 L 0.65 o+ 0.7 + 0,12

W warr = L1806 W/m?. 56

223  Overall heat transfer coelficient for ceiling:

The construction ol ceiling described in details in the following figure:

Figure 3: Ceiling construction

Table 7:Ceiling constraction:

Material Thickness (cm) | k (W/m."C)
\sphalt (1.4 ' 0.80 -
21 Reinforced Concrete 13 e
ement block 17 0.63
| 2 0.2

o

- et et

weide film resistance = 0,07 m*"C/W 3]
side film resistance =0.10 m* . C/W .[3]




There is twin averall heal trans(er cocfficient for ceiling because of its construction.

W Uranmg (1)°
1

Uesiting (1) = = 5 5
0.10+ 300 4 D22 4 Bl 4 S 4 0,07

wll

: cebfing (13 = 1.637 H"-‘u"lﬁ']z.cc.
3~ Un:-jrinﬂ [zt

1

Ueetting () = 7
celti 0.004 0230  0.02
0.10+—7* 175 D2

+ 0.07

= 224D W /m=.°C.

“ewdling (2)

2.2.4  Ovwerall heat trunsfler coefficient for floar, doors and windows:

I'he doars assumed to be made from wood. and the windows assumcd to be double glass
S luminum with a velocity ranges from 0.5 to 5 m/s.

e Unor = 0.9 Wm0 # Ugoor =24 WIMEC,  # Uyingew= 32 W/m?.°C.

23 Cooling load ealculations:

The caleulations were made for an arbitrary classroom in the third floor. In the following
meections the heal wain that comes from difTerent resources is to be determined. And these
~ssources are Lhe walls, sun, occupants, infilteation. ventilation, and windows.

2.3.1 Heat gain from walls, ceiling and the sun:

The heat gain from walls, cciling and the sun is W be determined by using the

Hlowing eguation:

Q=0UxAxAT {1.6)

-
L e

< the hear zain through walls and ceiling.




The CLTD value is predetermined and taken fram table 3. then substituting in the previous

Somation:

@=040x34x58=95W.

2.3.2  Heat gain from the solar transmitted through windows:

In the sclected classroom the south wall is the only wall that exposed to the sun, and it is
soniin just one window, The following eguation will be used te determine this heat gain:

0, = A= (SHG) = (SC) % (CLF) (1.8)
's the heat gain due solar tremsmission through glass windows.
& = the grea of the window,
SHG s the solar heat pain factor,
sL- &5 the shading coefficicnts.

LF s the cooling load factor.

Table 10:Heat gain from solar transmitted through the glass:

Surface A {m”) _ SHG SC CLI
S-glass 7.2 227 (1.57 .39

Sebstimting in the previous equation:

0y = 7.2 X 227 X 0.57 x 0.59 = 485 W.




2.3.3 Sensible &latent heat gain from the sccupants:

The heat gain from occupants depend on the number of occupants inside the classroom and

B e bvpe ol activity inside this space. The tollowing equation will use o calculate this heat gain.
Q. =& of vecupants = CLE (1.9
Je - = the heat zain from oceupants.
. @ s the conling load facrar for nccupants, it is equal to | for the sensihle heat and .64 for the
B Pl |_3]
] 0.64 = 30 A 1.3 kW
o PRl * e —= 1.3 kM.
= CSETLS -I nnﬂ
J 30 e 0.9 kW
daclaternr = U % ——— = L3 &W.
Tl 1000
234 Heat gain from the lights:
There is eight lights inside this classroom, so:
O =N PrlCLp . x Diversity factor (1.1
e number of lights,
e power for the chese lights,
* L - 15 the eooling load factor for the lights. and it s equal, CLF e — 0.66.

iy = 02X 60 x 0.66 X 04 = 0127 kW

13



Heat pain due io infiltration:

Sfiliration is the leakage of the outside air through cracks or clcarances around

~dows and daors. The air chanpge method used to calculate il as tollow:

V. = No, Of ACH /h = Room velume (L.1D
- he volumetric flow rate due to infillration.
ACHM : Is the number of air changed per hout,
.- L= 2x (AT Tx6)=27T2m'/h
My, = '.:1 (1.12)

mass flow rute of air due to infiltration,

T= % The
= LA

= volumetric Now rare of air due to infiltration.

s the

he specific volume al outside condition,

0.09 ] /
(=086 0.105 kgfs.

IE"lu-l.i,ll'.u.'-'.l - 1‘;1" I * '-.}'I'L: i h| J [ ]. .-] 3]

- Is the heat gain due o infiltration.

sha mase [low rate of air due 1o infiltration.

16




25 1< the difference between the inlel and outlet enthalpy .

l anjflr.r'ﬂr!_n‘n = 009 x 1000 X l:.ﬁg = "'].'B:l = 1.35 kW

2.3.6  Ileat gain due to venfilation:

The ventilation is used for maintaining a healthy indaor air by introducing a fresh air
= sutside of the building. And this kind of heat gain can e caleulated by using the following

SQUETIONS:
V, = min. ouiside air reguirements for mech. ventilation ¥ No.of persosn (1.14)
Whor

- ls the volumetrie (ow rate due o vent lation.

1;=3x3u=nu9mwi

; b
m, = —= (1.13)

- LT
-

I+ the mass flow rate of air duc 10 ventilation.

v s the volumetrie flow rate of air due o ventilation.

+ 1= the specific volume at outside condition.
Then
o 0.105 ke/
Mr—= —=.-— W S
ST 2N

17




e ————————

Qi — 1, %(f —) (1.16)

wen 15 the licat wain due to ventilation.

s the mass flow rate of air due to ventilation,

=% Is the difTerence between the inler and outlet gnthalpy .

entitation = 0.105 x 1000 X (63 — 48) = 1.575 kW .

The total load for this classroom without Factor of safety is the summation of all
o< heat pain resources |, then Qg = 7.34 kW,

Finally . the total load is the summation of all heat gain resources mulliplying by a

sctor of salety as follows:

=

= 7.34 X 1.15 = 844 kW,




Table 11: The cooling Toad and the area for ground and first Moor elassrooms:

round Hoor

Fivst Moor

~ Room#t | Arca (M*) | @ ufkW) | Room# | Arca (M%) | Q we(loW)
(G 01) 9% 17.5 (F_01) 98 13.5
(G 12) 70 | 115 (F 02) 70 10
(G 03) 68 ! 11 (F 03) 68 96 |
(G 04 162 | 25 (F_04) 162 32
(G_05) o2 | 15 | (F 0% 92 12
G _06) | B3 17 (F_06) 05 129
(G _07) i 3.8 | (F_07) o) 1.8
(G_08) 2 | 15 | (F_8) 92 Iz
(G_0%) A 7 (F 09) 4t i4

(G_10) 3= | &S (F_10) 34 16

. (G_11) 34 | 5.5 (F_11) 4 4.6
(G_12) a4 7 (F_12) 44 54
(G 13 a4 7 (F_13) 44 54
(L 14} Al e F 14) 34 1.6
{G 13} i 7 (F 15) 34 1.6
(G 16) 10,7 2 (F_16) 4 | 54
(G 17) 183 32 (F_17) 6 | 5

(F_18) 317 | 338

Q i Gk 210 Q vl vy | 1816

Table 12 The cooling load and the area for secand and third flenre classrooms:

Sccond floor

Third Hoor

Room # Area (M) | 0 (kW) | Room # | Area (M*) | Q (100D
(S _01) 44 | 547 ] men 44 7
302 | 46 | 387 (T_02) 46 | s
(5_03) 46 5.7 (T 03 46 | 844
(5_04) 46 | 57 (T_04) 46 R
(S_05) 02 j 12 (T 05) 92 17
(S_06) = T T T (T_06) 95 19.4
(5_07) 0 0.8 (T _07) ) | 152
(5 08) 97 F! (1 08) y2 | 17
(S (9) 44 54 | (T 0%) 44 7
(8 10) 02 12 | (T _10) 92 17
(8 11) 44 54 | (T1D 44 7
Tk = T 54 | (T.12) 4 7
(S 13) 34 | 46 (T_13) 24 B
(5 14) 34 46 | (T 149 14 5 8
(8 15) 44 3.4 | (T _15) 44 s
(8_16) 36

(5_17) 217 338 |

Q womiar 1518 | Qumrr 157.52

19




Table 11; The cooling load aml the avea for ground and fivst foor classrooms:

Ground floor First flaor
Room# | Aren (M?) | 0 kW)  Room# | Area (M%) | O (kW) |
(: 01y | o8 IS (F_01) o8 13.5
(G:_02) 70 15 (F D2) 7l 10
(G_03) 68 1 (F_03) 68 05
(C:_04) |62 23 (F 04) 162 22
(G_05) 02 15 (F_05) 92 12 |
(G_06) a5 17 {F_06) 95 129
(G_07) il 12.5 {F_07) a0 10.8
(G_08) 92 15 (F_08) 92 12
(G_09) 44 7 | (F_09) 44 5.4
{G_10) 34 55 (F_14) 34 4.6
(G_Ll) G 5.5 (F_11) 34 4.6
(G_12) 44 7 (F_12) 44 54
(G_13) 44 7 (F_13) 4 54
(G_14) 00 12.5 (F_14) 34 A
(G_15) 14 7 (F_15) 34 4.6
(¢ 16) 10.7 2 {(F_16) 44 54
(G 17) 183 32 (F 17) 36 5
. (F_18) 217 33.8
Quicr | | 210 Qi EF . 18L&

Tahle 12: The cosling load and the area for second and third floor classrooms;

Second floor Third floor -
Roam # | Arca (M?) | 0 (kW) | Room# | Arca (M*) | @ wulkW)
(S 01) 44 ' 54 (T 01) 44 7
(5_02) 46 3.7 (T 02) 4 544
(5 0y 4f S (T_03) 46 .44
(5_MY 46 57 {T _04) 46 44
{5 _05) 02 12 (T 05) o2 17
(5 _0i) 45 12.9 (T _0%) 25 19.4
(5 07) et 10.8 (T_0T) 20 152
(S _08) 92 12 (T_08) 92 17
(5_09) 44 4 | (T 44 7
(5 10 92 2 (1T 16} 02 17
(5 11) 44 5.4 | (T _11) 44 7
_ (8 12) a4 5.4 (T_12) 44 7
{5 13 ad , 4.6 (T 13) 34 5.8
(S _14) 34 1.6 (T _14) 34 5.8
(S 15) A4 ‘ 54 (T_15) 44 7
(5 16) 36 5
5 17 217 ‘ 33.8 |
Qi 151.8 Q vy | 157.52




4 Chapter 3: Heating load

=0 Dwdoor and indoor design conditions:

These conditions include the dry bulh temperature, relalive humidity, and the av grage air
wec. These values were obtained from the Palestinian code and the psychometric chart.

Table 13: Outdoor design conditions:

b Season | oy (°0) oy ¥ Voue (M7 /g dry air) | Ry (k) /keg)
Heating 3 65 | 0.78 14

Tahle 14:Indoor design conditions:

Season Ty (°C) | Ll % | g (] /keg) !
Heating | 24 50 48 -

22  Heat loss calculutions:

The main resources of heat Toss comes [Fom the vwalls, fioor, ceiling. doors, windows and

=5 0 comes from the infiltration and ventilation, 'To caleulate each one of them the following
Ssmons are to be us:

O = AxUx(1-T) (2.1}
Wi
28 B heat transfer rate.
& 5 e area of the layer which heat flow through it,
S5 5 S difference between the inside and oulside temperatures .

e overall heat transfer coelTicient,




3 Chapter 3: Heating load

3.1  Outdoor and indeor design conditions:

These conditions include the drv bulb temperature, relative humidity, and the average air
speed. These values were obtained from the Palestinian code and the psyehometric chart,

Table 153 Outdoor design conditions:

hoye (k) /kg) l

Season Tor (°C) oy Ve (07 kg dry air)
Heating 3 63 0.7%

Table 14: Indonr design conditions:

Season T PE) [ % |

Rin 'J.'[':ff"ké:'} b &

Heating 24 50 [

48

3.2  Heat lnss caleulutions:

The main resources of heat lpss comes from the walls, floor. ceiling. doors, windows and

also if comes from the infiltration and ventilation. To calculate each one of them the lollowing

cguations are Lo be us:

0= AxU (T, ~T,)
Where:
£} :Is the heal transfer rate,
A - Is the avea of the layer which heat flow through it
AT Is the difference between the inside and oulside temperatures .

Is the overall heat transfer cocfficient.




32.1

Rate of heat transfer from the external walls:

Thie construction of the external walls From Tahle S:External wall construction: and Frgure
External wall is known. then by using the equation {2.1), we can determine the rare of heat

=snsier [or the classroom (T-08) as follow:

Qet-c.wnll = ler.-.-.-all x """Ex.'.'.'all X (Tm = T“-"-H'j|

QF."H.'NE" = 494 % 34 % {24 - 5] = {1.319 lKW.

3122 Rate of heat transfer from Lhe internal walls:

From Tabie 6 and Figure 2 we know the construction of the internal walls, then by using the
squation (2. 1), we can determine the rate of heat transler [or the elassroom (T-08) from these witlls

= follow:
Qi wvalls = Ui.-a,,wnus X An walls (= TuuH,r's]:-nc'eJ

Qinass = 1.806 % 20.1 X (24 — 20) = 0.145 kW,

3.2.3 Rate of heat transfer from the ceiling:

From Tahle 7 and Figure 3 we know the construction of the ceiling, then by using the
sovation (2.1), we cun delermine the rate of heal transfer for the classroom (T-08) from the ceiling

= Tollow:

Q{i:;]ung = ani]ingl:'lj X Qcalling'ﬂ}

&

Qwi[ing[l) = UtftllngU] ® Jl;r;lmgi_':j ¥ (T = T.cur.:]

Qeitingryy = 1.637 3696 X (24 — 5) = 1,149 kW,

21



QI:C]H_H;.-;I:_'L!:I = Ucr.'.'llr:;.;le‘] x ‘ﬂlti.‘mngfgj b (Tln. a5 'II“.'.'ur.jI

Qepitingzy = 224 % 9.24 % (24 — 5) = 0.393 kW.

Qrenng = 1.149 + 0393 = 1.542 kW,

3.2.4 Rate of heat transfer from the doors and windows:

By using the equation (2.1), the rate ol heal transfer for the classroom (T-08) is determined

S the doore and windowe as follow:
smdows:
Qwindc-‘.'.' = lenﬂr:--.-'.' LS ﬁwln:lm'.r bt [Tfr. il Tzur.} £
The double glass Aluminum window was used with velocity ranges from 0.5 to 5 m/s, and

Bathaoowr = 38 WimS o,

Qwindow = 3.2 X 7.2% (24 — 5) = 0,437 kW,

LRCROS )

Q:ir.*m = |II—"Trirmr ! ﬂrl:rrr." ® {TE'.'; - Tl{.'IJ{-"S;JLIEf.} '

The wood door with Ugger = 24 W/m=."C is used.

Qioar = 2.4 X 3 x (24 — 20) = 0.0288 kW.

I
=




3.1.5 Heat loss due to infiliration:

Infiltration is the leskage of the outside air through eracks or clearances around
the windows and doors. The air change method was used fo caleulate it by using the
equalions 1-11, 1-12 and 1-13,

Ving = 2% (3%7.7%6) = 277.2 m° (h.
Vine = 0.077m3 /5.
0.077

e = e 0.099 kg/s.

Qintittrarton = 0.099 x 1000 X (48 — 14) = 3.366 kW,

3.2.6 Heat loss due to ventilalion:

The ventilation is used for maintaining a healthy indoor air by introducing a fresh air from
outside of the building. And the heat loss because of it can be caleulated by using the equations 1-
14, 1-15 and 1-16 as follow:

Vo= 3%x30= 0.09m%/s

Oventitation = 0.115 % 1000 % (48 — 14) = 3.91 kW .

The total load for this classroom withouwt lzetor of safsty is the summation of all
the heat loss resources , then Qrpra = .47 kKW .

Finally . the total load is the summation of zll heat main resources multiplving bv a
1 5%, factor of safery as follows:

Qrotas = 647 % 115 = 7.44 kWY,




Tahle 15:The heating load and the arca for ground und first floor classrooms:

Ground Moor First Nloor
Room # | Area(M*) | 0 (kW) | Room# | Area (M?) | §..(0W)
(G_01) 08 16 (F_01) og e ]
(G 02) 70 10 (F_02) 70 93
(G 03) 68 5.6 | (F_03) 68 5.6
(s 04) 142 22 (F_04) 162 20
(G 05) 92 | 13 (F_05) 92 i0.5
(G_06) 935 | 15 (F_0a) 95 11.9
(G 0T an 11.5 (F_07) 90 ' 9.8
(G_08) a2 13 (F_08) 92 10.5
(GG_09) 44 55 (F_09) 44 4.4
(G 3 16 (F_10) N 3.5
(G_11) 24 3.6 (F_11) 34 .5
(G_12) 44 5.5 (F 12) 44 4.4
(G 13) 44 5.5 (F 13) 44 4.4
(G 14) G0 LS (F 14) 24 1.5
(G_15) i 5.5 (F_15) 34 A3
(G _16) 10.7 L5 (F_16) 44 4.4
(G 17) 83 28.8 (F 17} a6 3.8
(F_18) 217 314
il G lﬂ'l-l Qm'luIF.I'- 1640.1

Table 16: The heating load and the area lor second and third floor elassronms:

Second foor Third Hoor
Room# | Area(M?) | @ (kW) | Reom# | Anca (M) | 0 (W)
(5 01) 44 44 (T 01) 44 f
(5.02) 46 4.7 (T 02) 46 744
(5_03) 46 4.7 (T 03) 46 744
(S 04 46 4.7 (T_04) 46 7.44
) g2 05 (T 05) 92 16
(S 06) 93 11.9 (1 _06) 95 18.4
(S 07) a0 0.8 (1 07) 90 142
(5 08) 3 15 (T 08) o2 16
5 0 RS 4.4 (T _09) 44 £
(5 1) e 145 (T_10y 92 [0
{8 11) 44 4.4 (T_11) 44 05
{8 171) 44 44 (T_12) 44 (i
(s 13) 34 3.5 (T_13) 34 48 |
(5 14) M £ (T_14) 34 4.8
(5_15) 44 44 (T_15) 44 6
(5_16) 3% | 34
[ (s17) | 27 316 |
Qi cr 1317 O oy 142.52




323 The VRF svstem and its calenlations:

3131 VRF system:

The primary lunction of all air-conditioning systems is o provide thermal comfart for
suilding occupants. There are a wide range of mir conditioning systems available. starting from the
sasic window-fitted unils to the small split systems, 10 the madium scale package units, Lo the large
chilled water systems, and currently to the vatiable refrigerant flow (VRE) systems.

Variable relrigerant flow (VRF) is an ait-condition svstem conliguration where there i5 une
utdaor condensing unif and multiple indoor units. The term variable refriserant flow refers to the
shility of the system to control the amount of relrigerant flowing to the multiple evaporators {indoor
wils), enabling the use of many cvaporators of differing capacities and configurations connected o
+ «ngle condensing unit. ‘The arrangement provides an individualized comfort control, and
smultaneous heating and cooling in different zones.

The term VR refers to the ability ol the sysiem o contral the amount of refrigerant flowing
w each of the evaporators, engbling the use of many evapurators of differing capacilics and
configurations, individualized comtort control. simultaneous heating and cooling in different 7ones.
and heat recovery [rom one zong to another. VRF systems operate on the direct expansiom (DX)
~inciple meaning that heat is transterred Lo o7 from the space dircetly by circulating refrigerant to
svaporators located near or within the conditioned space. Refrigerant [low conirol is the key io
many advantages us well as the major technical challenge of VRF systems,

332 The VRF caleulations:

After the heating and cooling loads are caleulated for all rooms in the building. the risers and
%o indoor units are distributed inside the building to deliver the required amount of refrigerant with
e minimum pipe lenath, as (ollows in the next sub seclions,




3.3.2.1 Total load ealculations:

Raooms are carried Lo riser 1:

TO-11+ T(0-21+ T(0-3) T0<4) ~S(0-1) +8(0-2) +S(0-3) +5(04}= E(0-1)}+ F0-2)+ F(0-
14 G0-1)+ G{0-2)= G(0-3)]

The total load of indoor units that carried to rigst 1:
Toral lpad = § load for each room

Totalload =7+ 844+ 844 1 844 + 54+ 57 +5.74+57 4135 +104+96=175
+11.54+11 = 127.92 rw

Related to the calculated load the outdoor unit model is chose from Samsung VRF catalog
with madel name (DVMS AMS20FXVAGH ). this outdoor unit has a capacity cqual to 145.6 kW
‘note that the chasen unil has a capacity mare than the load to be in the safety side),

‘The four way cessette indoor unil is chose . Far example, room number (L{0-1)) has a Thkw
‘oad, the load for this room is divided to 2 indoor units, then these indoor units are selected  from
the catalog with a capacity cqual 1o 3.6 kW,

3.3.2.2 Pipe sizing:

In this step the pipe size will be calculated manually and rthen check by using Samsung
program (DVMS-PRO PROGRAM ).

Continuing with riser I. according to the catalog and outduor unit the diameter of liquid line
for the riser equal to 3/4" | Then we used the refrigerant piping works and technical dara sheet from
Samsung Lo calculale the size of all pipes for cach branch.

First branch it is called hranch B, from the loads thal carried to this brameh the diameter is
determined from table B in refrigerant pipine works to be 172",




Finally, tahle C is used to caleulate the size of the last branch before the indoor unit, and it 15
determined for room T(0-1) 1o be 1447,




4 Chapter 4: Plumping system

4.1  Water supply svstem:

4.1.1 Fixture unit load ealeulations:

I this section the total amount of water that required for the building is to he ealculated, By
using the water supply fisture unit techrigue. This technigue used because there are a preal number

of tixture units and that's make this technique more accurate,

4.4.1.1  Fixture unit tand for the first viser:

Table 17:Fixture units for the first viser:

T =
Fi“?“"ﬂrffﬁ?ff General water closel General lavatory
Ground Noor 8 6
First floor | R 5
Sccond floor g 5
Third floor 8 A
Total 2% 24

Table 18 The Mxivre units load;

Fixture Type MNo. of Tixture unil | Load per Fixture unit “Total load
Water closet General 32 10 320
Lavatory General 24 - 48

4.1.1.2 Fixture unit lead for the second riser:

Table 19 Fivture units for the second riser:

~~—___ Fixture type
Flaor g ]
Crronnd Toor
First floar
Second floor
[ Third floor
| Tota

Kitchen sink

LR o B e B ) RS




Tahle 201 The fxtore units logd:

Fixture Type £Mo. of Fixturg Load per Fixlure Total load
Kitchen Sink 3 4 &

4.1.1.3 Fixture unit load for the third riser:

Table 21:Fixture units for the third riser:

--\-"—-\_ 1 &
Fl {m:-" hﬁf:iﬁ Gieneral water closat General lavatory
Ground floor 0 +
Iirst floor B 4
Second floor 4 4
Third Toor - 4
Total 20 16
Tahle 22:The fixture units load:
! Fixture Type fiNo. of Fixture Ioad per Fixture l'otal foad
Warer closet General 20 10 200
- Lavatory Ceneral 16 2 32

4.1.1.4 Fixture unit toad for the fourth riser:

Table 23:Tixture units for the second riser:

[ T——___ Fixturc type
Floor T

Ciround Noor I

First floor l

Second Noor |

Third floor l

Total 4

Kitchen sink

Tablc 24: The fixturc units lnad:

Fixture Tvpe axo. of Fixture Load per Fixture
Kitchen Sink 4 i

I'otal load

6

30




Table 20:The fxlure units load:

| Fixtre T'vpe #Nuo, of Fixture Load per Fixture Taral load
| Kilchen Sink 3 4 12

41.1.3  Fixture unit load for the third riser:

Table 21:Fixture units for the third rizer:

Flﬂﬂﬁ{e}w “| Genemnl water closet General lavatory
_Ground floor | 6 T
Iirst floor b 4
Second Noor _ . 4
Third flear 4 4 .
Total 20 16
Tuble 22:The fixture units load:
~ Tixture Type #No.of Fixture  Load per Fixture | Total load |
_ Water closet General 20 10 200
Lavatory General 16 2 32

4.14.1.4  Fixture unit load for the fourth river:

Table 23:Fixture units for the second riger:

WFPE | Kitchen sink -[
‘ Floor |

Ground [Moor
| First floar

second [Teor
"~ Third floor
| l'otal

o

Table 24:The lviure unitz logd:

Fizture Type . ®No,of Fixture | Loadper F ixture Total load _‘
Kitchen Sink | - 4 L6
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Tahtc 25 | The pipe sizing for ¢old and hot water:

B oy _r AR . Seetion Comulative
3 ; L et Eaquivalent Pipe sjze Friction Vel B i
Pipe section ! e ; oy friction friction
{ [ | i L {f !
o length (11) =l (P 1 00F) (Fpe) Fisad (psi)
Serviee o hot
= 2 2o = = 3
vl Rt 158 I3 2 .87 1.6 131 0131
Hot weater tap 961 130 | i 4 12 1.431
GD]l.Ed‘DE' i iJ [ e ot v
Eoflectorio 27 1364 34" 2 12 |54 .1
general avalory
4.2 Drainage system:

The waslewaler system should be designed, constructed, and maintained o wuard against

fouling, deposit of solids, and clogging. And the foul air in the wastewater system should be

gxhausted 1o the outside. through vent pipes.

The caleutations were made by vsing the table of drainage fixture unit values for various

plumbing fixture units to find the amount of drainage fixtore unit. Then we use the table of

horizontal fixture branch and stuck to determine the diameters of the pipes.

Tuble Z6:Sizing ol slack 1:

Srack |

From grr}ul:ld flaor (branch)

From zround floor ro building drain (stuck)

[ Total diu value Diameter {inch)
6 i
6 4

Table 27:Sizing of stack 2:

Stack 2 Total dfis value Diameter (inch)
From third Ooor (branch) 14 4
From third to second Moor (stack) 14 4
I'rom second [Toor [bfanch} 14 4
From second (Toar to [irst Ooor (stack) 2 4
From first flaor (branch) 20 4
From [irst Moor to pround fioor (stack) 48 B
From ground floor (branch) 20 4
From ground floor to building drain (stack) GR 4
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Table 28:Sizing of stack 3:

| Stack 3 Total dfu value Diameter (inch)
Fram third oor (branch) Id 4
From third 1o second floor (stack) |4 4
From second floor (branch) 14 i
From second floor 1o first [loor (stack) 28 4 i
From [irst floor (branch) 20 4
from first (loor to ground floor (stack) 18 4
From ground floor (branch) 20 4
from ground floor to building drain (stack) 63 1 B
Table 29:Sizing stack 4:
Stack 4 l'otal dlu value Diameter (inch)
From third floor (branch) 2 2
From third to second floor (stack) 2 -
From second fleor (branch) 2 ¥,
From second floor to first oor {stack) 4 1
From first flooe (branch) 2 2
frem lirst floor to ground floor tstuék] B |
I'rom ground floor (branch) 2 2
from ground floor to building drain (stack) R 4
Table 30:Sizing of stack 5:
Stack 5 Total diu value Diamcter (inch)
From third flocr(branch) 27 4
From third o second tloor(stack) 27 -
From second floor{ branch) 27 4
From seeond floor to first Noor{stack) 34 4
From first floor(hranch) ' 27 4
lrom lirst floor to ground floor(stuck) 1 4 ;
I'rom ground floor(branch) 27 1 |
from ground Mloar to building drain{stack) 1008 |
|

|
LE |



R R

Table 31:Sizing of stack 6:

Stack & Total dfu value Diamneter (inm
| From thind floor (hranch) 27 4 |
['rom third tiv second loor {stack) 27 4 =
From second floor (branch) 2 4
- From second floor to firet Aoor {stack) 54 4
From first tloor (branch) 27 4
from first floor to ground floor (stack) b 4 i
E From ground oo (branch) 27 4
| from ground floor to building drain (stack) | 108 4

Table 32:Building drain:

Total dtu Diamertar of Velocity
Branch of building drain from stack value building Slope % Rie :
from stacks | drain (inch) )
Building drain from stack 1 i 4 % 273
| Building drain fram stack 2 68 - A 273 |
Building drain from stack 3 68 4 Y 213
B Building drain from slack 4 8 4 L £72
Building drain from stck 3 108 4 A 273
Building drain from stack 6 | 108 4 7 273 |

4.2.1 Ventilation:

To calculate the venl for the bathroom (T-06), the volume of the bathroom shall he
caleulated by using the following equation:

Voerne = room volume x No.af Air change /I
Voene = Area % height x No.of Air change/h
Then:

Vient = 52X 3% 8 = 125m¥/h.

125m2,52

=

= 75.7 cfm.

Vieny =
I'hen the duct will be dimensioned by using the duct sizer program.
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5 Chapter 5: Firefighting system

Cultural property management is entrusted with the responsibility of protecting and
presarving an institulion's buildings, collections, operations and eccupants. Censtant attention is
required 1o minimize adverse impact due to climate, pollution, theft, vandalism, insects, mold and
fire. Because of the speed and totalitv ol the destructive forces of fire, it constitutes one ol the more
serious threats. Vandalized or environmentally damaged structures can be repaired and stolen
ubjects recovered. Ttems destroyed hy fire, however, are gone forever. An uncontrolled fire can
ohliterate an entire room’s contents within a few minutes and completely burn out a building in a
eouple hours.

The first siep toward halting a fire is to properly identify the incident, raisc the nccupant
alarm, and then notify emergency response professionals. This is often the function of the firc
detection and alarm system, Several system types and options are available. depending on the
specific characteristics ol the protected space.

Fire lighting svstems and equipment vary depending on the age, size. use and type of
building construction. A building may contain some or all of the following features:

¢ Fire extinguishers.

*  lire hose recls.

#  Fire hydrant systems.

+ Automatic sprinkler svslems.

In the following scctions each feature is 1o be described,

5.1 Fire estinguisher:

Fire extinguishers are provided for a 'first attack’ lire fighting measure generally undertaken
hy the occupants of the building before the fire service awive. It is important that accupants arc
Lmiliar with which extinguisher type to use on which fire. Most fires start as a4 small fire and may
be extinguished if the correct type and amount of extinguishing agent is applied whilst the fire is
small and controllable.

fed
L




The following lable shows the principle use Tor dillerent extinguishing agent

Figure 4, Tire extinguisher rating guide:

D Typlcal Extinguisher| Class A | ClassB | ClassE | Class F
sign | appearance Type Wood, paper, | Flammable Electrical Coaking oil,
Cylinder textiles oic, liguids, firas animal fats &
containg normal petrol, paints vagetable oils
combustibies
f o By
T Chemical YES YES YES NO
= Powder
NO YES YES NO
YES NO MO NO
YES YES NO MO
Wet
L YES !
Chemical NO MO YES

Fire extinguisher locations must be clearly identified. Extinguishers are color coded
according to the extinguishing agent. It is the policy of the Community Satety Department that fire
cxtinguishers be logically grouped at exits from the building, so that occupants first go to the exit
and then retum to fight the fire, knowing that a safe exit lies behind them, away from the fire. In
some instances this will be at odds with the prescriptive requirements of Australian Standard
AS2444 Portable fire extinguishers and fire blankets - Selection and location which simply specifics
a distance of travel to a fire extinguisher rather than their location in relation to escape paths.
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52  Fire hose reel:

Fite hose reels are provided for use hy ocCupants as a 'first allack' firefighting measure but
may in some instances be used hy firefighters.

When stowing a fire hose reel, it is impaortant lo first attach the nnzzle end to the hose ol
valve, then close the hase recl valve, then open the nozzle to relieve any pressure in the wound hose,
then close the nozzle, When the hase reel is next used. the operatar will be forced to turn on (he
isolating valve. thus charging the hose reel with pressurized water supply, before being able to drag
the hose to the fire. A potential danger exists if the operator reaches the fire and finds 1o water is
available because the hose reel valve is still closed,

Because hose reels are wenerallv located nest to an eXit, in uan emergency it is possible to
reach a safe place simply by following the hose,

Figure 5: [Fire cabinet and hose reel:

=




5.3 Fire hydrant system:

Fire hydrant systems are installed in buildings to help Firefighrers quickly attack the [ire,
Essentially, a hydrant system is a water reticulation system used to transport water in order to limit
the amount of hose that firefighters have to lay; thus speeding up the fire fighting process.

Fire hiydrants are for the sole use of trained firefighters (which includes factory firefighting
teams). Because of the high pressures available serious injury can oceur if unirained persons arempt
o operate the equipment eonnected to such installations.

Fire hydrant systems somelimes include ancillary parts essential o (heir effective operation
such as pumps, tanks and fire service booster connections. These systems must be maintzined and
regularly tested if they are Lo be effective whan needed.

54  Automatic sprinkler system:

Time is cssential in the control of fire. Automatic sprinkler systems are ane of the most
reliable methods available for controlling [ires. Today's automatic fire sprinkler systems offer stare
of the art proteetion of life and property from the effeets of fire. Sprinkler heads are now available
which are twenty times more sensitive to fire than they were ten years ago.

A sprinkler head is really an automatic (open once only) tap. The sprinkler head is connecled
to A pressurized water syslem. When the fire heats up the sprinkler head, it opens at a presel
temperature, thus allowing pressurized waler to be sprayed both down onto the [ire and also up to
cool the hot smoky layer and the building structure above the fire. This spray also wels combustible
material in the vicinity of the [ire. making it difficult o ignite, thereby slowing down or preventing
lire spread and growth.

When a sprinkler head operates, the water pressure in the system drops, aclivaling am alarm
which often automatically calls the [ire brigade via a telephone connection.




5.5  Pipe size calculation:

The fire hose reel system is to be used. so the pipe sire for this syslem will be caleulated as
follows:

The minimum flow rate for single cabinet = 23 (I/min) . 21

Then:
The total flow rate = min. Now rate x No. of cabinet

The Lotal flow rate = 23 x 20 = 460 1 /min

Table 33:Pipe sehedule - standpipes and supply piping

Total Accumulated Flow Total Distance of Piping from Fartliest Outlet

L/min apm <152 m (<50 15.2-30.5 m (50-100 =305 m
ft) ft) (=100 fr)

379 100 2 A 3

382-1803 101-500 4 4

1896-283 501-750 S =

a

2543473 751-1250 & & 6

1

4735 1251 and 8 g 8

over
Note: For STunits. 3783 Luun =1 gpm: 03048 m=1 #¢

Then the Table 33 is 1o be used to calculate the pipe size by follow the next procedure. First,
the total flow rate is determined which is 460 Umin Tor our ealeulation sample. Then the total
distance of piping from larthest outlet is to be chose. Finally. the intersection berween the two
villues in Table 33 will give the size of pipe supply which is equal to 4",

Then to determine the outlel pipe size from pipe supply to hose connection the cluss of the
Suilding must be chose [rom the NFPA. For this building the class is chose to be class 1T, A class 11
referred to NFPA means; standpipe system provides (1%4-in.) hose stations to supply water for use
primarily by the building aceupants or by the fire department during initial response. According o
the NFPA 14 the pressure required for the (1 %-in.) pipas is 6.9 bar.




6 Chapter 6: Bills of quantity:

Table 34:Bills of quantities for the new architect building in Palestine Polytechnic University

PLUMBING, SANITARY AND MECIHANICAL WORKS

BILL No. (1/01) PLUMBING, SANITARY AND MECHANICUAL
WORKS (SEC - D6)
N Unit Total
e Wark Description Unil | Qut. Price Price
: US55 TS s
Preamble,

Water Tanks, Sanitary I'ixtures and sanitary fixture accessories shall all be measured per picce and
paid for according (o their unit rates. All pipes, whether domestic and [ire fighting G pipes. supply
Pex. pipes, sewage drainage UPVC pipes from sanitary fixture to the inal disposing point
(including venl and stack pipes), storm water UPVC drain pipes. CPVC condensate pipes, or
cooking gas copper tubes shall be measured at actual and paid Tor in linear meters according to the
| corresponding bill item.
| Floor drains and traps, rool drains, as well as, clean-outs. and the like. shall be measured per piece
and paid for accordingly and in line with the corresponding unit rate.
Manholes, gullies and the like shall be measured in numbers,
Rates of all fitting. fixtures appliances, and pipe laving shall include supply of material;
workmanship: installation; testing; adjusting: halancing and commissioning. Rates to include alsa
all pieees and [iltings including by-passes. floats, automatic vents. vent and stack mesh covers, and
non-return valves, all needed (o complete the works aceording to specifications and En ginger's
satisfaction. This shall also bedding, backfilling and benchimg and all works connected with pipe
‘aving: all ties, sleeves, juinl, tie holts and rods, hangers and brackets, and the like.
All rates to include workshop drawings, coordinated sketches and as-built drawin s, all pre-
_approved by the Eogineer.

; I
Supply and Install poreelain wall mounted

W.C white eolor European tvpe or E A, Price
shall include ail fixation and hanging bracker, 8-
LT Capacity (concealed) cistern ,valves .fitting,
hard solid seat and 13mm stop angle valve
chrome plated | 3mm hose , and accessories | side
121 | | m length 13mm chrome plated hand shower for | NO.
W.C theavy duty ) with spring nozzle outlet 2nd
all other required materials, including connection
ta drainage system and water system including
38" angle valve (Furopean type or E.A) and
paper holder. All to be done as per drawings,
specilications and the approval of the Engineers.

Tl

? -|.I|I T‘r“.ll

Total for this page TY Tis
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BILL No. (12/06) PFLUMBING, SANITARY AND MECHANICAL
WORKS (SEC - D6)

No. | Wark Description Unit Out, | Price | Price

| Uss LS§
FORWARDED TOTAL | 2200 |

Supply and install porcelain wall hung semi |
pedestal wash basin Furopean type class A, size
(13* 35) em. Complete with all firtings, valves,
Wasle pipes lo nearest floor (rap. taps { mixers)
(Class A and approved by Palestine Standards
Institution), connection to water distribution.
traps, with soup holder and any ather NECEsSAry
parts as specification and as directed hy Fing,
Price including supplving and installing

AWF60cm Aluminum ramed mirror.

122 NO. | 40 400 V4,

Supply and Install White Vitreous Furopean
Sink (30 em, Deep) double bowl, (Class A and
approved by Palestine Standards Institution).
Completa with all necessary valves, Goose neck
taps (mixer) (Class A and approved by Palestine
Standards Institution), connection to water
distribution, [ittings, unti-chemical waste siphon,
and any other NECTssary parts and accessorics to
complete works per specifications and os directed
by Enginecr.

12.3 N,

= |
4=
Lh
=
1

-
i
L

Total for this page 19,150
TOTAL CARRIED TO NEXT PAGE 41,150
BILL. No, (12/06) PLUMBING, SANITARY AND M ECHANIC AL
WORKS (SEC -06)

Na. Wark Description Unit ;
| u8s | uss
| FORWARDED TOTAL 41,150
a. Supply and Install 4 PVC Floor Trap, . T
“With

(Quality approval Tag™ Price to include siphon to
be fixed in reinforced conerete, (20%20) em

12.4 | double N 25 80 ik
Chrome plated cover one grated and one-closed.
the connection with 2 pipe) And all other
littings nceded to comply with specifications and
as directed by Fngineer.
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( Supply and Install (Clean Out) UPVC 47 of 5 i =Es=g
Drainage Network. “With Quality approval
12,5 | 185" Insize and location shown in the drawings
d | and where necessary, including all neaded 1n

complete waork as specification and directad by ’
Eng.

1 3
[ [ ueve Drainage Pipe and UPVC Fittings: | T - *fi |
‘ SI]]']E}I:.", fTIS!HHEiEiﬂn, l;::,'[ing and Cﬂmmiﬂiﬂning |

NO,

of UPYC drainage and ventiation pipes down to
manholes with all required fittings including }

excavation, back filling, incasin £ with concrete
and ronfvent caps, including connectiong us
12.6 | shown in drawings and in aceordance to | ‘ ‘ ‘
specilications,
bE a- Size 4-inch diameter. MR | 350 | I8 R
4~ Size 2-inch dismeter. MR 540 13 Sievc |
b- Size G-inch diameter MR | 220 | a0 T
- Tatal for this page J ’ 27,180
TOTAL CARRTED TO NEXT PAGE |

PLUMBING, SANIT ARY AND MECHANIC AT
WORKS (SEC - 06)

- Work Description

UsS | uss

FORWARDED TOTAT |

E | 68,230
Roof Drains:
Supply, installation and commissioning of / (
ULP.V.C Rain water({Storm Water] roof drain

2.7 | (Class A and approved by Palestine Standards NO. G 80 £A.
Institution) ( ’

Rainwater drain size is: 2Zlem x 20cm.

Rain Waler pipes: - |
LLP.V.C rain(storm) water pipes down (o a (ree
discharge with wired mesh above ground level,
with all reguired hanging accessories, fittings and
B8 | vent caps, all as shown in drawings,
specifications, and approval of supervisor
engineer,

LP.V.C Pipe ol'4 -inch diameter. |

ME | 240 15 T N




129

Supply Materials for ., and Canstriet
Manhales |
In compliance with specifications and Drawings,
Price to include exeavation, conercte works.

hlock works, back filling, cement plaster,
benching, Cast Iron cover of weight not less than
50 kg, and bearing capacity load for the cover not
less than 8 ton. And all necessary works to

comply with drawings and specifications.

a. Manholes & 60 ¢m clear size Mo 3 L e

b.  Manheles @ B0 em clear size MY, 4 12 L Na

c. Manholes @ 100 em clear size MY 5 Toe I

d.  Manholes @ 120 em clear size NO. | 4 = mA

d.  Manholes @ 130 em clear size MO 3 Ty Ve
Taotal for this page

BILL No. (12/06)

TOTAL CARRIED TO NEXT PAGTE

WORKS [SEC -06)

PLUMBING, SANITARY AND MECHANICAL

19181

L8]
"]

Unit Total
No. Waork Deseription Unit | Qut, | Price Price
| ST Us% Uuss
FORWARDED TOTAL R7510
WATER METER:
Supply and install Waler meter inside steel hox.
as per specification, drawings and supervisor
engineer.
Price includes all galvanized steel main water
ipes (@ 4" or more, {Class A and approved by
12.10 ]liaplﬁtstinc Standards Institution) with fsfphail S 1 L0G 1000
protection (factory covered), laid underground
wilh all necessary fittings e.g. elbaws, T's,
unions, stop valves, non-return valves, automatic
air vents. of best quality (Class A and approved
by Palestine Standards Institution).
Tatal for this page 1000
TUTAL CARRIED TO NEXT PAGE BRI
BILL No. (12/06) PLUMBING, SANITTARY AND MECHANICAL
WOREKS {(SEC - )
Unit Total
No. Work Description Unit | Qut. | Price Price
USS US§
FORWARDED TOTAL | BRSI0




Supply and install of approved qualily lncal
made salar heating unit including 2 solar plates
0.90*1.90m and 200 Lit Cylindrical double
12.11 | jacket galvanized steel tank with glared lining, NO. f A 900
the price also includes 1000LIL leeding tank
located on the same stand, automatic air vent and
all required littings and connections.

Galvanized cold & hot water supply pipes:
Supply and instilation ol cold water distribution
network of galvanized pipes of various
diameters, (Seamless piping as per standard
ASTM-AS53schedule 40). From rool 1o sanitary
fixture collectors and external water distribution

network, Price includes all filings, T's, elbows.
insulation, ete., and a1 is needed to complete the
1212 : 3
| works.
I- 34" pipe size MR | 160 Ye g |
i) 2- 1" pipe size, MR | 180 3¢ LT
3= L, 1/4” pipe size. MR F40) LRt £
- 1, 142 pipe size. | MR | (10 YA ENAe |
5- 2" pipe size. | MR | 70 . A
G- 152 pipe size | MIR an Ve P
Total for this page 29,080
FOTAL CARRIED TO NEXT PAGLE 118,49
BILL No. (12/06) PLUMBING, SANITARY AND MECHANICAL

WORKS (SEC - 06)

No. Waurk Deseriptinn Unit | Qut, Price Price
LSS LSS
FORWARDED TOTAL i 'iﬂ.*-]-ﬂ'_

Supply and install ot and cold-water
callectors with aluminum box price inchudes
copper collectors, automatic air vent and with all
necessary litings (ltalisn madc), all according w
drawings specifications and Engineer’s approval.

12:13 5 I EYES 1g i i
: - . N3, "
‘ EYES
i - s 18 4 s |l e
2 size: | NO 04 ;
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Supply and install the outlets for Lot and cold | I |
water feeding lines 1o the sanitary fixture units |
(Class A and approved by Palestine Standards
Institution). the price includes all needed Pex. | |

Pipes of 16mm diamcter and a 2.2mm thickness | |

(type Vesbo or equivalent ), with a networlk NO 133 | v Y1e, |
connection not less than 75% and a 10 bar ' B )
pressurc and isolated by a 1 PVC pipe for | | |
protection , and that's from collector 1o the | |
sunitary outlet, and copper bent | 6mm® 1,2 all
with its plastic box_ all according to drawings | |
specifications and Engineer’s approval,

Tatal for this puge | ,' | 6410 |
IOTAL CARRIED TO NEXT PAGL ' | '
BILL No. {12/16) PLUMBING, SANITARY
WORKS (SEC - 06)

Nao, | Wark Description Unit

FORWARDED TOTAI | 124.900

Supply and install LIFFTING pump in the | | '
mechanical room of approved manufacture.
including all valves, strainer. pressurized tank, |
electrical power supply complete with conerete |
12.15 ' base and conneetions to rising main. the price NO, | 2,585 T,eho
include all pipes from pump to rool tanks, All are | |
according 1o drawings and specifications and |
appraval of supervisor engincer, A 36m3hr & |
25m head. One duty and other stand by

Supply and Install PVC White Water Tank
Two 2 Cubic meters in size for water system.
Price to include well-painted steel stand,
12.16 | automatic float valves, valves, fi Iings, vents, | NO. § to. T Ve

watertight cover, lock and all necessary works to
complete works as per Specifications and
druwings. |

Total for this page 5.285
TOTAL CARRIED 10 NEXT PAGF | 130,183
BILL No. (12/06) PLUMBING, SANITARY AND MECHANICAL
WORKS (SEC - 06)

Work Description Price

&5




LSS

Uss

FORWARDED TOTAL

1217

Supply and install a fire hose cabiner . made

of galvanized steel of thickness |.5 mm , price
includes hinges lock, pipes valves .extinguisher
necessary accessories to he exist inside this hire
cabinet as details on drawings and all accordin g
to specification and Enginger's approval .

Co2 . nozzles 1 hose reel .1 linen hose qand all

| N

=
| 20

Bl

130,185

L i o

Supply, install. test and commission packape
type clectric driven split case end suction mulli-
stage booster pump, LPC Approved, for fire
fighting system. The set is composed of three
pumps {one is electrical pump, the second one is
4 diesel pump, and the third one is a jockey
pump}. and control panel. The price includes all
littings needed for installation, such as but not
limited to, strainers, stop valves, flexible jnints,
OS & Y valves, non-return valves, ... On
addition to reinforeed concrete bases, anti-
vibration isolalors, pressure switches, pressure
gauges, electric floating valve installed insids
well, 2X8" headers at both suction and discharpe
ports, test line with Mow switeh wirh all relared
accessories, and all needsd pipes and fittin s
inside pumps room, supplying and installing 6*
chimney for diesel pump, in addition to electrical
and contral cables and connections to MDEB. as
per detail drawing, The pumps specifications are:
Electrical Pump 60m Head &460 Lis Water Ilow
Diesel Pump 60m Head & 4601/ Water Flaw
Rate
Juckey Pump 65m Head &20 Lis Water Flow
Rate

Mo,

rJ

e

Supply and install a Sch-40 fire water pipes
{(Seamless piping s per standard ASTM-A53
sthedule 40). groaved or serewad connections,
meluding ail the requested fittings and supports
UL/FM approved

I- 47" Sch-40 fire pipcs.

2- 37" Sch-40) fire pipes.

3= 27 Sch-40 fire pipes,

3- 1 1/2"" Sch-40 fire pipes.

A6




3 3-- 1" Schag J"!rl::_pjgeza. ‘]L MR T 40 ! 3 Ll B {
Supply and install Portable Fire Txtinguisher o, | o | E | e
12.20 | cach in Location g decided by the Engineer, § 53 N | e
| 1=3 kg HCIC and Ng. [ v | 150 | 3600
y | Tatal for this page |I | | 80.700
TOTAL CARRIED TONEXT PAGE 21L8B5
SILL No. (12/06) I'LUMBING, SANITARY AND MECHANICA L

WORKS  (SEC - 06)

| | Totai
No. Waork Description Unit |_Qut. . Price | Price J
3 ] ’ US § Us S

210,885

air ducts of various thicknesses FOR ventilation

as required in (ASHRAF) and as described and | .8 | | } e } £.00 .
detailed on drawings, including hanging, digging, |

| sleeves, and all filtings nceded as drawings ang

| supervision engineer approval, | |

| |
—_— — % ___|_ —_— —— = == |
| Exhuust Grille: ||
|

Duct Works: |

 FORWARDED TOTAL |
Supply. install, test and commission gulvanized | | {

421

Install and balance of white coutad aluminum,
Exhaust grille. Price {ncludes connection (o ducts |
=22 | with adapter il required, gs shown in the NO. | 60 | &8 ’ YAV
drawings. and with right specifications and | |
approval ol supervisor engineer, | ’
The grilles size 67+ 6 |

I——F—}———————

—

| 4. Supply and install in-lins centrifugal fans of |
| approved manufacture (Vortices ar cqually | || |
appraved). Price includes the connection with |
| duet line and making necessary holes in glass and | | |
Fixing, electrical connections. Al is atcording to
nearesl power point and disconnect switch. | | / ’
bX | drawings, specifications and approval of |
| Supervisor cngineer, | ’
*wall mounted Exhaust fan. capacity 100 cfim [ No, -II_-_%' F‘- J i

| * wall mounted Fxlaust fan, capacity 120 cfm ~ No. 4 Yye S
*wall maunted Exhaust fan, capacity 170 ofm | No. || 4 112 YA
| *wall mounted Exhaust far, eapacily 300 ¢im ' No. § | vy | ¥k _[

47



b. Supply and install wall-mounted kirchen | —I
hood of size 280em=80em™ | 00cm. The hood
12.24 | should be made from 316 stainless sweel sheets of MO, | 2 s e
gauge 14 and equipped with built-in 1000 CFM |
exhaust fan and gravity shurter, |
Total for this page | 17.940
TOTAL CARRIED TO NEXT PAGE | 228,825
BILT, No. (12/06) PLUMBING, SANITARY AND MECHANICAL
WORKS (SEC - 06)
Total
No. Waork Description Unit | Qut. | Price Price
5 LSS LS §
FORWARDED TOTAL 228,823
VRF SYSTEMSupply. install & |
commissioning for Ieat pump VRT (varigble
refrigerant Flow) system of type Samsung or |
12,95 cquivalent Korean t_m:nd:: . J{::I'rigeranl_ |
™ | R410a.Camplete with the ourdoor and indoor
unils, piping & wiring network, control system
and all necessary parts needed accordin £1o
drawings and speeifications.
Outdoor Units
Variable refrigerant (low outdocr unit. serall
compressor with invertors drive, refrigerant R
410 A, Outdoor design conditions 24C summer
indoor temperature, 35C summer outdoor
2 34 | Eemperature.
a- Outdoor unit sized2 HP- for riser 3 No. | 1 EAETa YA aTe
b- Cutdoor unit size 64 HP- for riser | No. | 1 THAYT T, A%Y
¢- Qutdeor unit size 30 HP- lor riser 2 No. 1 RS I N
d- Ourdoor unit size 54 [1P- for riser 4 Mo, ! T SN Ve 1Y
¢- Outdoor unit size 70 HP- for riser 3 | No 1 EY AL ET Al
Total for this page 166,020
TOTAL CARRIED TO NEX'] PACE 304843
(L1 No. (12/08) PLUMBING, SANTTARY AND M FCHANICAL
WORKS (SEC - 06)
| L Uit Total
No. Work Deseription Unit | Qut. _ Price  Price
| ‘ Us S ‘ Us$
FORWARDED TOTAI | | 394,845
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—

T n

DVM S hyd

’ Indoor Units

0 Waler system with all valves apd

|
| No, | 2 L

1237 | fittings

~ | the cost inelude water isolation tank with
capacity 175L for cach unit. | I ’ /

_cooling capacity 28 kW heating capacity 31 k'w. |

5,000

]
|
|

Indoor Tinits |
1 way cassetic type VR indoor units with filter, | |
Wall mounted thermostar including on-off, real ! | /
lime elock, schedule tmer. fan control, Darin | |
UPYC piping network?* 1o nearest floor trap, |
and lemperature set and display. Indear design | | {
condilions 24 C cocling, S0%relative humidity at | l
high speed [low, According to the following
capacitics; | || / ’

— - 0 ]

':u-l:‘muling Capacity up 1o 2.8 kW 60cm xé0em | No, I8
_ b-Cooling CaEach;.-'ME_EW,ﬁU:m x60cm —_|_'Nn. A0

12.28

R Yy ovy

2Y s

]
.
.

Y

L &-Cooling Capacity up to 4.5 EW.60em x60em [ No. | 65 F 1.7Ye AS Y. |
+:I~COM{'amy uﬁiﬁﬁ(ﬂl xm | E}_ | 27 | hvev Y1Irs |
B f-Cooling Capacity up to 2 kW 60em x60cm No, | | [ (P
E —_ Total for this page | 222,956

'OTAL CARRIED TO NEXT PAGE
BILI. Mo, {I'!-'Hﬁ} I'i.ll."r'lﬂlf"ﬂ;. SANITARY AN
WORKS (SEC - 06)

Work Description

} FORWARDED TOTAL ] 617.801 |
Centralized controller I i || |
Centralized controller for VRE system ro control |
12.29 | all indoar unirs set points, programmed on of No, I 1.9 ie.
uperation, and alarms view. o be connected to | | / /
170 indour units, . | | - B
copper piping netwaork
2.30 ' Supply, install & commissioning for eopper | MNo | 204 i VA Zas
valves on both liquid and gas lincs | | J
!
A0 '
I S -
ZA32 K 4D




I ——— T

i Supply, install &c;nmissiuning conper pipes | ] | ]
for refrigerant R4 10a between indoor units and

12.31 -Iauldnurh unit according i) manufactl_lrer | LS | 1
3 mstructions and calculations. Price meludes all | '

required fittings, hanging, isolation and digping. ’ |

Accarding 1o manufacturer instructions _“||— ’ ’

Control & Wiring
12,32 | All wiring betwesn indoor and outdoor units

mside electrical conduirs ’ . | ‘ |
T A R 74,740,
- _ TOTAL CARRIED TO SUMMARS

E = GY2.54]

A
=
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A I: Cooling load temperature differences (CLTI) for sunlit roufs °C.

Beoal
Description of Solar Time, &
No.Construction  |W/m'*C[1 2 3 4 5 § 7 8 910111213 1415 16 17 1819 10 2] 22 33 2

Withoal Suspended Criling

1 Steel sheet with 1200 101 -3-3-3-3 311 1927 34 40 43 44 43 30 33 2€ 17 10
254 mm for 50.8| (0.70%)
) insulation

2 15 mm wood 0.963 32ﬂ—l—2~2——1231322!935394[4]591!291]!5”!5
with 25.4 mm |
ingiulation |

3 I0lémml.Ww, 1208 5 3 1 0-g-2-3 3 511182531 3694040 37322519 1410 7
cohncrete

4 50.B rom H.W, 1170 7532010 21611 I7 23 2B 3336 37 37 34 30 25 20 16 12 1
concrete 25,4 (0623
mrm {or 30.8
mm) nsulation

5 I54 mm woad 0619 2 02 =3 off 4 —f =7 3915212?313&3&151‘1?}‘5}1‘411563
with 50.3
meylation

6 1524mmLW. | 0897 Izmﬂsaz:ﬂ213131!1129!3353535!121‘21I91£
ermeTeie )

7 63.5 mm wood 028 161311 9 7 6 4 3 4 5 BN BBINNWVT DN
with 254 mm -
inwalation e

F 2054 mm W, 0715 20 17 14 13 10
CoOnCTeL:

9 101 6mmHW. | LI |i42210 8 7 5 4 4 6 BI11518 222523682930 20 27 24 21 19 6
comeTele with (0.681) ;

L]
o
e
Y
Rl

5 T 14 13 22 25 28 30 30 20 a7 25 2

254 mm for 50.8

mm) insnlation
10 63.5 mum wood 0.528 131113“9!55551'10131?21241?2&1'91?2?15133
wilh rmemletion
11 Roof wemace 9.602 191315141‘.!!19#T!EIEIIIJ[-!B]!EHISMZSHHZI

NYHET
11 1524 mmHW. D654 18 1§ 14 12 1T ¢ %2 E 5101214 17 20 22 24 25 2% 25 24 22 20 19
concrete with '
25.4 mm {or 504

mm} insulation

13 1016 mm wood | 0402 21 20 16 17 15 W 12 11 10 © 9 PR EN DMUMD
Wil 25.4 mmn (or| (0.443)
50.8 mm)




i

A 2: Latitude-Month correction factor LM, as applied to walls and horizontal roofs,

north latitudes,

NNE NE ENE E SE S5E orizomal
NNW NW WNW W WSW SW SSW & Roofs
=33 d4 w4 27 g5 12 50 72 -5.0
=33 38 a3 =12 035 22 d4a 66 -18
2T 27 <22 <11 QD 1y 27 i a3
-lL& -1 <11 -ps _px 00 00 on e ]
08 -o4 =035 =D =16-15 =17 =33 oo
14 1.6 00 D5 232 =21 <iR -3} 2.0
22 22 05 085 23 =33 =44 -3 0.0
=18 =55 =01 =44 927 1 0 66 =34
33 44 <50 =343 =J5-1% 0 732 —fi.1
<7 A3 A3 <16 03 I8 3% =% -18
=22 =14 -4 D5 g3 0.5 LI 22 -1.8
=13 00 <035 .04 =Ll 5  al =1.b6 [11]
il 1.1 00 DD -=1% =L§ =317 a3 0.5
16 16 03 00 -16-27 _311 -33 (1%.]
=18 5% 41 44 29 It 50 &6 54
=18 50 5] =44 22 11 50 &6 -8.3
=13 =38 44 .23 =L 22 4 5 ~55
=32 —-232 =22 <11 -0% 1% T Az e |
=11 -05 LI OQn 0= a0 50 0s -5
05 05 00 00 -05-0s5 -1g -1.6 05
| I | 1.1 0.5 on =l1l=]] 22 =33 1.1
44 =55 72 =58 1% 00 38 55 =11.5
=3B 35 s =50 =33 s 44 o1 =10.5
-38 44 S0 93 15 16 44 g8 =73
=27 =29 =33 -14 05 12 38 %5 —4.4
-6 =16 <11 g0 LV I | 1.5 239 1.6
00 a0 00 060 a0 op 00 a5 03
0.5 05 e T T as oo o0 =05 1.1
=44 -6l 77 12 -85 11 3% 38
=44 -fi] ~12 61 -44 =(.5 27 44 =133
=38 235 &1 44 =27 03 44 5.1 =100
=33 =13 4z 392 0= 22 44 gl &1
16 -L§ =l =05 0o 22 33 it =17
00 0% an oo os a5 1s 16 23 0n

0s 1.1 0Ls 11 05 1.1 11 18 1.1
a4



A 3 Cooling load temperuture differences (CLTH) for varions eonstruction groups of sunlit walls,

y I
North Solar Time & H:}w
C 4 Min, Max
L{#:?Id 123 567 8910111Z13141518 1718192021 2223 24 =] . Difference
CLTDCLTCCLTD CLTD

N BEETT?JdﬁﬁEﬁ&ﬁﬁﬁﬁﬁTT??BE1 [ g 2
NE uummmgﬂgss!aua910:01u|111:r111111 22 B 11 3
E HlalaulzrzulzmlumrlIlulzralalsrqzuuuud =10 e 4
5E 1313[3:212:“1mlulumtolon|||11213:31313131313 2 1w 13 3
5 1|III1!IIGIHFPFRSEHE!B!i?[l:}]ﬂ]lllllli 23 8 11 3
5W 1414141413 1312121111 1010 10 9 JI0IIDITIZI3 131404 24 u 4 5
W IS nnn MWW NIZI341415 | [ . 5
Nw 131211!111|Hﬂm:u993333&859?1&*““11 | B 2 4
N 333?‘?661‘:5555555&6?73!1133H . & i}
NE 111n|u§'9=':';??usgﬂ:umllnuulz:zun 21 7 I2 5
E 3131211010 9 EE'?'FII]IILJI:!I-IHISISISIE!SHH n 8 15 7
SE 131212“10[1198S3HPlﬂl[Iz11141414:H4HHId 21 B 14 &
5 utllllugﬁs??ﬁﬁﬁﬁ:rsFluunlnzlzl:tz 21 [ 12 &
5w lsmmnt:uzumﬂias??smunluuﬂsmia 24 7 18 )
W 161&15:41413[211]&993sssa#ruzuummn M B 7 ¢
NW 131313111110993???&&7?359111213:313 24 é I3 7
N ?3??&55{444455«&6?E!iili-“lﬂ'?ﬂ2 4 i 8
NE mmils?456ﬁ5?swmlllzmmu::11:!131212“ 20 & I3 7
E 13121110 98 7 7 & U 13141516 161717 1616 16 15 14 13 14 7 17 i
SE ljlitllﬂ!lHTé??9Iﬂ11!4i§[ﬁ]6]61&1f-[515I413 19 6 16 (L1
5 !:!1111:98?&&555553911121314141“41“2 N 5 14 9
S |51514iznm0n:-'Iﬁﬁﬁ?smlzumlalam:sl? 22 & 18 12
w l?mul-ﬂznmﬁs:r??:'?ﬁulzl:-nﬁislgzu:lsrm 22 7 20 i3



A 4: Description of wall cnnstraction groups

otinn OF Constraction
1106 mum Face Brick = (Brick)

Aar space = 1216 mm fiee bk

1016 mm common brick

254 mm insslaton or a7 space + 1016 mm ommon

brick

50.6 mm insulation + [01.6 mn common brick

2032 mm common brick

Insalation or air space = 203.2 mm common brick

1016 mm Face Brick + {H. W. Concreie)

Air space + 50.8 mm comgrete
50.8 mm insulatien + (01,6 mm comosete
Adr gpace or insulation = 203 2 mm or more coaceels
honl Face Boick + (LW, or H.W Concrete Block)
101.6 mm hlock
Aur space ar insalation + 10160 mm biock
2032 mm block
Aur space or 25.4 mm insulagon + 1524 mm or 205.2
mm hlock
¥0.8 inmnlation = 2032 mm hlock
1016 mim Faoe Brick -+ {Clav "Tile)
191.6 mm tile
Air space + 1016 mm tile
Issulation + 10T.6 mm tile
203.2 mm tile
Air space or 2% 4 mm intulstion + 203.2 mm tile
5.8 o ingulation + 2032 mum tile
LY

101.5 mm comcorete
101.6 mm eoncrere 4 254 mm or 508 mm irelation
50.8 mm insulation=[0]1_& mm conorete
3.2 mm concrene
203.2 ' mm concrete + 254 mm or 308 me insulation
M3, men concrete + 50,8 mm insulation
304.8 mm concrele
304.8 mm concrvie + insulation

Y mid H. W, Concreie Hlook
101 & mm block + air space/ insolalion
508 mm insulanon + 101.6 mm block
2032 mm block

> o

il

Comcrete Wall # [Finish)

+ (Finish}

E
D
D
c
B
D
D
c
«
B
A
E
D
C
c
B
A
B
A
r
E
E
D

20433 mm block + air space/insulation

2033
2.355

D.987-1, 7100
0,650
1.71%

08741379

1.987
0458
06250636

1311
0.£68-1.30
1555

| 255-1,561
0.545.0.607

2163
1.5%5
0.959
1,561
0.806-1.255
0.551

3.221
1136 - 0.675
0.675
2,782
1,061 - 08653
0653
2.380
642

0.914-1 493
0.596-0.647
1 669-2 283

0. B4-0.982



A &: Solar heat gain faclor (SHG) for sunlit glass, W/m?, for a latitude angle ol 327N,

Month Jan., Feb., Mar, Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec,
N 76 8 101 114 120 139 126 117 104 8% 76 69
NNE/NNW | 76 85 117 252 350 385 350 249 110 88 76 609
NE/NW 91 205 338 461 536 555 527 445 325 199 91 69
ENE/WNW | 331 470 577 631 656 656 643 615 546 451 325 265
E/W 532 647 T16 716 694 675 678 691 678 615 546 511
ESE/WSW | 722 764 748 691 628 596 612 663 716 738 710 688
SE/SW 786 782 716 590 489 439 473 571 6B 754 773 776
SSE/SSW 78% 732 O6I5 445 213 262 303 429 596 710 776 795
S 776 697 555 363 233 189 227 350 540 678 767 795
Horizontal | 555 685 795 855 874 871 861 836 770 672 552 498

A 6: Shading enefficient (SC) for plass windows without interior shading,

Nominal Solar |Shading Coefficient, W/m*K

1.00 1.00

6 0.78 0.94 0.95

10 0.72 0.20 0.92

12 0.67 0.87 0.88

Heat absorbing 3 0.64 0.83 0.85
[} 0.45 0.69 0.73

10 0.33 0.60 0.64

12 0.42 0.53 0.58

Eegular
Plate
Befleciive

0.83 J
0.20-0.40 —

Insulating Glass

Clear 3 0.71 0.88 (.86
i] 0.61 0.81 082
Heat absorbing’ & 0.36 0,55 0.58

L
B |




—w

A T: Cooling load factors {CLF) for glass windows without interior shading, nurth latitndes,

Glass  Building Solas Time, h

Facing Comstruction| | , 5 & % 3 $ 10 1 12 13 14 45 15 17
3 0.170.14 0.11 0.09 0.08 0.33 0.24 0.48 0.56 0.61 0,71 0.76 0.0 0.82 0 &3 0,79 0.75
N M 0.23 0.20 0.18 0.16 0.14 0.34 0.14 0.46 0.53 0,59 0.65 0.70 0.73 0.75 0.76 0.94 0,75
Shaded H 0.250.23 021 0.20 0.19 0.38 0.45 0.49 0.55 0,60 0.65 0,60 0,72 0.73 0.72 0.70 0.70

lﬂ.ﬂﬁ 0.05 0.04 0.03 0.02 0.26 0.43 047 0.44 0.41 0.40 0.39 0.39 0.38 0.36 033 0.30
0.0 0.08 0.07 0.06 0.06 0.24 0.38 D.42 0.39 0,37 0.37 0.36 0.36 0,36 0.34 0.33 0.30
0.11 0.10 0.09 0.09 0.08 0.26 0,39 0.42 039 0.36 0.35 0.34 0.34 0.33 0.32 0.31028

3
B

0.04 0.04 0.03 0.02 0.02 0.23 0.47 0.51 0.51 0.45 0.39 0,36 0.33 0.31 0.28 0.26 0.23
07 0.06 0.05 0.05 0.04 0.21 0,36 0.44 045040035 0.33 03] 0,30 0.28 0.26 024
0.09 0.08 0.08 0.07 0.07 0.23 0.37 0 .44 0,44 0.39 0.34 0.31 029 0.27 0.26 024 0.22
L 0.04 0.03 0.03 0.02 0.02 0.21 0.40 0.52 0.57 0.53 045 0.39 0.34 0.31 0 28 0.25 0.22

ENE [ 0.07 0.06 0.05 0.05 0.04 0,20 0,35 0.45 0.49 0.47 041 0.36 0.33 0,30 0.28 0.26 0.23
H 0.09 0.09 0,08 0.07 0.07 0.22 0.36 0.46 0.49 0.45 038 0.31 0.30 027025023 0.21

0.04 0.03 0.03 0.02 0.02 0.19 0.37 0.51 0.57 0.57 0.50 0.42 0.37 .32 0289025022
0.07 0.06 0.06 0.05 0.05 0.18 0,33 .44 0.50 0.51 0.46 0.39 0,35 0.31 0.29 D25 10.23
0.09 0.09 0.08 0,08 0.07 0.20 0.34 0.45 0.49 0.49 0.43 0.39 0.32 0.29 0.25 024 0.22

]
HE e

E 0.05 0.04 0.03 0.03 0,02 0.17 0.34 D.49 0.58 D.61 0.57 0.48 0.41 0.36 0.22 0.28 0.24
ESE M 0.08 0.07 0.06 0.05 0.05 0.16 0.3] 0.43 0.51 0.54 0.51 0,44 0.39 0.35 0.32 0.29 0.2
H 0.10 0.09 0.09 0.08 0.08 0.19 0.32 0.43 0.50 0.52 0.49 0.41 0.36 0.32 0.29 0.25 0.24 r




- MEZe NEr HEC mEM

R

0.05 0.04 0.04 0.03 0.03 0.13 0.28 0.43 0.55 0.62 0.63 0,57 0.48 0.42 0.37 0.33 0.28
0.09 0.08 0.07 0.06 0.05 0.14 0.26 0.38 0.48 0.54 0.56 0.51 0.45 0.40 0.36 0.33 0.29
0.11 0.10 .10 0.09 0.08 0.17 0.28 0.40 0.49 0.53 0.53 0.48 D.41 0.36 0.33 0.30 0.27

0.07 0.05 0.04 0.04 0.03 0.06 0.15 0.29 0.43 0.55 0.63 0.64 0.60 0.25 0.45 0.40 0.35
.11 0.09 0,08 0.07 0.06 0.08 0.16 0.26 0.38 0.58 0.55 0.57 0.54 0.48 0.43 0.39 0.35
012011 0.11 0.10 0.09 0.12 0.19 0.29 0.40 (.49 0.54 0.55 0.51 0.44 0,39 0.35 0.31

0.08 0.07 0.05 0.04 0.04 0.06 0.09 0.14 0.22 0.34 0.48 0.59 0.65 0.65 0.59 0.50 0.43
0.12 0.11 0.09 0.08 0.07 0.08 0.11 0.14 0.21 0.31 0.42 .52 0.57 0.58 0.53 0.47 0.41
013 0,12 C.12 0.11 0.10 0.11 0.14 0.17 0.24 0.33 D43 0.51 0.56 0.55 0.50 0.43 0.37

0.10 0.08 0.07 0.06 0.05 0.06 0.09 0.11 0.15 0.19 0.27 0.39 0.52 0.62 0.67 0.65 0.58
0.14 0.12 0.11 0.09 0.08 0.09 0.11 0.13 0.15 0.18 0.25 0.35 0.46 D55 0.59 D.59 0.53
0.150.14 0.13 0,12 0.11 0,12 0.14 0.16 0.18 0.21 0,27 0.37 0.46 053 0.57 D.55 0.49

0.12 0.10 0.08 0.06 0.05 0.06 0.08 0.10 0.12 0.14 0,16 0.24 0.36 0.49 0.60 0.66 0.66
0:15 0.14 0.12 0.10 0.09 0.09 0,10 0.12 0.13 0.15 0.17 0.22 0.33 0.44 0.53 0.58 0.59
015014013 0120.11 0.120.13 0.14 0.16 0.17 0.19 0.25 0.34 0.44 0.52 0.56 (.58

0.12 0.10 0.08 0.07 0.05 0.06 0.07 0.09 D10 0.12 0.13 0.17 0.26 D40 0.52 052 0.56
0.15 0.130.12 0.10 0.09 0.09 0.10 0.11 012 0.13 0.14 0,17 0.24 0.35 0.46 0.54 0.58
0130401302011 011012012004 0.150.16 0.19 0.26 0.36 0.46 0.53 0.56

0.12 0.10 0.0% 0.06 0.05 0.06 0.07 0.08 0.10 0.11 0,12 0.14 0.20 0.32 0.45 0.57 0.64




e

Glass Building Solar Time, h
Facing Construction| | 2 3 4 5 § 7 3 ® 10 31 12 13 014 15 16 17

w M 0.15 0.13 0.11 £.10 0,09 0.09 0.09 G001 012013 0.14 0.19 0.29 0.40 0.50 0.56
A 0.14 0.13 0.12 0.11 0,10 0.11 012013014 0,140.150.16 0.21 (.30 0.40 0.4% 0,54

L 0.12 0.10 0.08 0.06 0.05 0.06 0,07 0.02 0.10 0.12 0.13 0.15 0.17 0.26 0.40 0.53 0.83
WINW M 0.15 0.13.0.11 0.10 0,09 0.09 0.10 011012011 0.140.150.17 024 0.350.47 0.55
H 0.140.130.12 0.11 0,10 0.11 0.12 013014 0.15 016 0.17 0.12 0.28 0,36 0.46 0.53

C.11 0.09 0.08 0.06 0.05 0.06 0.08 0.100.12 0,14 0.160.17 0.19 0.23 0.35 047 0.59
0.14 0.12 0.11 0,09 0.08 0.09 0.10 0.110.13 0.14 0.16 0.17 0.18 0.2 0.300.42 0.5
0.140.120.11 0,10 0.10 0.10 0.12 013015 0.16 0.IE 018 0.19 0.22 0.30 0.41 0.50

g
HEr

L 0.12 0,09 0.08 0.06 0.05 0.07 0.11 0.14 0.18 0.22 0.25 0.27 0.29 0.30 0.33 D44 0.57
NNW M 0.150.13 0.11 0.10 0.09 0.10 0.12 0.15018 0.21 0.23 0.26 0.27 0.28 0.31 039 0.51
H 0.14 0.130.120.11 0,10 D.12 0,15 0.17 0.200.23 0.25 0.26 0.28 0.28 0.3) 0.38 0.4%

0.11 0.0% 0.07 0.06 0.05 0.07 0,14 0.24 0.16 0.48 0,58 0.66 0.72 0,74 0.73 0.67 0.59
0.160.14 012 0.11 0.11 0.11 0.16 0.24 0.13 0.43 0.52 0.59 0.64 0.67 0.66 0.63 0.55
0.17 0.16 0.15 0.14 0.13 0.15 0,20 0.28 0.16 0.45 0.52 0.59 0.62 0.64 0.62 .58 0.51

HORIZ,

|

A 8: : Cooling load factors (CLT) for glass windows with interior shading, north latitudes,

Fenestrution Soler Time, &

Fating IZJ!EETIP]DIIIZ[JHI!ME_
N 008 0.7 0.06 006 0.07 0.73 0.66 045 0,73 0.80°0.86 0.90 0.9 085 082 075 078
NNE .03 001 0.02 0.02 0.05 0.64 0.77 062 042 0.37 037 037 036 0.35 032 028 073
NE .03 .02 002 002 0.02 036 0.76 074 0.58 0.37 0.29 037 026 024 022 0.20 0.6
ENE  10.03 0.02 002 002 002 052 076 0.80 O.71 §.52 0.31 D36 024 0.22 020 018 .15
E 0.03 0.02 0.02 002 802 0.47 0.72 050 0.76 062 0.41 0.27 034 0.22 020 0.17 04
ESE 0.03 0.3 0,82 002 0.0Z 041 0.67 0.79 0.80 072 058 0.34 027 03+ 021 0.19 015
SE 0.03 0.03 0.02 0.02 0.02 0.30 0.57 074 0.81 0.79 0,68 040 0.33 028 025 0.22 018
SSE 004 0.03 0.03 0.03 002 012 031 054 0.72 681 0.81 0.7 058 038 032 027 0.1
5 0.04 0.04 0.03 0.03 0.03 D5 0.16 0.23 0.38 0.55 0.75 0.8) 040 0.68 050 035 pay
SSW. 10.05 0.04 0.04 .03 0.05 009 0,14 0,18 022 0.27 043 0.6 0.78 0.84 0.80 0.86 Q.45
5W 005 0.05 0.04 0,04 0.03 007 0.11 0.14 0.16 019 022 0.3% 059 0.75 083 0.8 060
WSW 1005 0.05 0.04 0.4 0.03 0.07 0.10 0,12 0.14 0.1 027 0.23 044 0.64 0.78 0.8 0.8
w 005 0.05 0.04 004 002 DOS Q00 011 0.13 015 @16 0.17 031 0.5% p.72 .82 0.8
WNW  [0.05 005 0.04 009 0.03 0.07 0.10 012 0.14 0,16 @17 0.8 0.22 0.43 0.65 080 0.84
Nw 0.05 0.04 004 0.03 0.0 0,07 011 0.14 017 0,19 D20 02] H99 0.30 0.52 0,73 082
NNW 1005 0.05 0.04 0.03 005 011 0.7 022 0.26 6.30 0.32 0.33 0.34 0.34 0.39 061 082
HORIZ. [0.06 0.05 0.04 0.04 0,03 0.12 027 044 052 0.72 0.81 0.85 0.85 081 0.71 0.58 042

G0



‘

A 9: Instuntanegns heat o4in from vccupants in units of Waigs,

Total -
Total Heat | Adjustegt Sensible| .Latest
Typical Dissipation Heat Heat, Heat,
Type of Activity | Application Adult Male | Dissipation W w
Seated at rest Thecter :
Matinee 111.5 24.0 64.0 30.0
Evening 11,5 100.0 70,0 30.0
Seated, very Offices, hotels,
light work apartments,
restaurants 1285 114.0 f0.0 44,0
Moderately
active office Offices, hotels,
work apartments 135.5 128.5 715 anp
Department
store, retail
Standing, light - Store,
work, walking | supermarkete 157.0 1430 7.5 71.5
Walking, seated Drug store 157.0 143.0 71.5 S
Sunliir_lg.
™
slowly Bank 157.0 430 | 71 715
Sedentary work Restaurant L68.5 157.0 78.5 78.5
Light bench
wark Factory 238.0 214 0 78.0 136.0
Small-Parss
Moderate work assemnbly 257.0 243.0 87.0 [56.0
Moderate
dancing Dance halle 2570 243.0 870 158.0
Walking at 1.5
m/s Factory 286.0 2850 | 1070 178.0
Bowling
(participant) | Bowling alley 4285 4140 1660 | 2480
_Heavy work Factory 428.5 414.0 166.0 248.0
&1




More information @
WWw.rosenberg-gmbh, com

EKAD 200-4

Operating data

07.08.2015

Valfcim) 74
dp(inWG] .0
Requested operating point
Vellefm] -
dplinwa) -
dpddynifinia/ GJ

LV -
P -

IfA] -
rl1min] -
etaf)]

Lw(dBA] -
Nominal data

Art, DO0-20050
U 408 B
fHz] 50
Plicw] 033
I[A] 0.61
n{1/min] 1270
CluF] -
R[°C] 60

Fst ming Pa] -

Delta If%) .

ladlin 210
Weilght [kg) 13
Connectinn 01.006

s [dBA]
125Hs 2504+ S00Hz kM 2kH=z 4kHz BkHz Total

Rosenbemn Ventiatoran GmibH - Maybachstrafia 1 - 74egy Kinzelsau-Gaghach
Tel: =4900)7940,147.7 - Fax,: +3500) TS 192-1 JC Email: nfo@ratenberg-gmbh, oo T osEnbarg-gmish. com
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More information @
www.rosenberg-gmbh com

EKAE 200-2

Alr volume [ofig

Serwtnr i1 oy Mo HE
=kl e

/es [dBA]

125Hz  280Hz  SUDHz
Lwas 42
LwhAS 39
LwAZ a6

LwiG: Frae outlat sound povear leyal
LwAS: Fres inlet sound pewer level
LwA2: Casing radiated sound prwer [evel

44 50
37 48
34 a2

4kHz BxHz
a1 41
43 34
24 e

Operating data

Vallcfm)
do[inWG]

17.05.2015

300
0,01

Requested cperating palnt

Veifefm]
dplin¥WiG]
dof{dyn|[InWG]
Uv]

Plkw)

I[A]

n[1imin]
eta[ %]
Lwe[dBA]

Nominal data
Arl

Uv]

THz

PIEW]

I[A]

[ 1/min]
CluF]
tR[°C]

Pst min[Pa]
Dalia I[%]
12/In
Weight [kg]
Connection

Total
515

300
0.0
0,01
98
0.06
0,56
1226
0.0
57.5

Dod-20003
230

a0

017

0.7

253

5

a0l

1.8
G4
07.024

Rosenbeng Ventilatoran GmbH - Ms
Tal.: +8970)7940/143-0 - Fa. - +490 0 Pe40 192 125 -

ybachstrafle 1 + 74583 Kiinzefsau-Grishach
Emali: Infa@irosenbarg-gmbh.com - W rosenberg-gmsh. com
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More information @
www.rosenberg-gmbh.com

j EKAE 2004
r

StwlaT 4R S Ty
i e

|
8838
Ly

—— L}
|

___jll
e |
2l
s [dBA]
125Hz 250H=z 500Hz  1kHz ZkHz dkHz 2kHz
Wiis 24 25 32 3R 34 34 23
WaAS 21 18 28 25 27 25 16
WAz 18 8 14 16 11 Ll -

whB: Fres oullet sound power Isvel
WAS: Free intal sound power level
WAZ: Casing radiated sound power level

—=

Operating data

Vol[cfm]
dpinWG]

07.05.2015

120
0.1

Requested operating paint

Volfcfm]
dplinWiG
dp(eyn)[inWa)
U

FlkWV)

Al

n[1/min]
eta[%]
LwB[dBA]

Naminal data
Ark

U]

fikz]
Pl&W]

I[A]
n[1/min]
CluF]
tRI"C]

Pst min[Pa]
Delta I[%]
1a/ln
Waight [kg]
Cannection

Tolal
395
34,3
229

120
001
L00
50
0,03
0,51
240
0.0
39,9

DOD-20007
230
&0
0.20
1.25
1280
b

40
50
10
1.8
13

01024

Rozanterg Ventilatoran GmbH - MaybechstraBe 1 - FH057 Kinzelea-Caisbasy
Tel: +40(0)7040/142-0 + Say. +4H0)7940/1472-125 - Email: infa @msenberg-gmbh.com W rosenbarg-gmbh.com




More information @
www.rosenberg-gmbh.com

Operating data

07.05.2015

1000
.01

Requested operating paint

.. Tmes | Volfcim]
) dplinWG]
35,
Y o Val[efm]
0f dﬂm‘_@ @\ e e
—— dplinWa]
S5 - a— SN S i
osfraoon] L Ny (89 = Ry
E S - Y]
0,44 1400 \‘1 _\\ "\.x\.\. X, PTHW]
35-Paso— N RN = 1A
7 ] . R A{1/min]
| LN
251\ T A atal %]
g2 \\ \1. _\ 1.\ 1\""\ I, - : y _
Y B 0 1 w(dEA]
E: O LY M ) I W
b N X 5 Y \ \ Mominal data
2 LN S Art.
D 200 400 600 800 1000 Ulv]
Air volume Tofm] MHzl
PR
ng: 4]
Al 1#min]
ClpF]
- s tRI°C]
e Pst min[Pa]
10015 235
X ety Datta 1[%]
- a ; - lalln
i o LT 2 Weight [kq]
I E § g 2 ¥ i : = Conneclian
' e
L m E ; o o
100 R LN
- - L ;ﬁ“ el 1
120 EET: ll_ 21
2m 20
Les [dBA]
12hHx  250Hz 500He 1kHz 2kHz  4kHz fkHz Tolal
: wAE 47 Go td o4 g c2 85 BY,5
WAS 47 49 50 a2 62 50 51 86,5

wAB: Freg outlet sound power laval
WAS! Fres infet sound power level

1000
0,01
.21
317
0,27
ez
733
0.0
B85

B10-25043
400 D

50

0.33

0.70

820

a0

8
15
01.006

Rosenberd Ventilatoran GmbH - Meyhachetrafls 1 746573 Kiincelssu-Calshach
Tal: 4490 7090/142-0 * Fax.: +589(017940/142-125 * Emall: Infofrosenberc-gmbh.com - www. msenberg-cmibh. com




nstaling the unit

REFRIGERANT PIPING WORKS

[4

A

—

When instading; make sure there s no leskags, When recovering (e mlrigaran,, ground the
compreasor first befora removing the connection oioe.

ffthe rafigerant pipe [s rot properly contectad and the Comprassar works with The servios valve
apen, the pipe inhales the air and it makes the preszure Insda of 1ne refdgerant cuoe gonoamathy
nigh. it may cause cxplosion and injuny.

L

= Tha piping length between the outdoor umt end the ircoor Unil ey ol excesd he alloweltle pipiog
length.

= The pressurs of he B304 i3 hign
Lma anby certified refrigeran: pipe and Tollow the instedlaticn mathad.

s |ze clean rafigerant pipe which there s no hammulicn, oxdda, dust, irms contant or maishina inside pioe.

= |lee looke Bnd sccaasorias fiton BA104A
B R Wok | Meom with conventionat tool
Foe e | Fipe cuttng _
Flaring fool Fipe flnfing
. by rt ell o7 fiavae | Ceter seraz o1, 2l
Fafrigeant Gl e} F: Py App i timrrene o of Zpntlteic ol
Tu-'mmﬂ'd't ""1“?,".‘: flare jolnt with Foc
Flipe bender Tl boreing e
Fitrogen oas e inblstion cf cidazatin |
S tighvsning teal [ 1
Eraing wel Fipe T vmiing
Cages sl A tightening 2t - addtiennl \ecwumig, shargingend g
Fafostan: charging haea [ FRgEsant charging chacking cparaton
e Ust: coe which has a check
VACLRET) CLITD AL uril velwe 2no G-t oagres of
vELALm.
Eechonic soxs Clripsabil e
Zas sy dalecr { (a5 leak tast Sxzlirve
Frares joit | Usa indzor unit's siny

Selecting the refrigerant pipe

s When the equivalent pipe lsngth trom outdeor unit to the farthest indoor unit is ovar 80m,
tha main pipe [both liquid and gas pips) has to be increased with 1 size like below table.

il

.[' ==
; , i '.l
;_ it ahs SO
aﬂ 5 ? nlz. K{I
alaTo gi558
Iai ra:cr Firod bronch,. Egquealent pios iana T Dervisen oo,
il witesd the hathest ndoce it alELs @18.03
oL ELOn aFdud
# MElr cipe: from cubdoor unil w9 e frat branch jolnt e SEhLD
25,40 A RE
az5.h8 a9t 75
e N 23870
Furs s B e MAs
o4 .45 aso.mn

installing the urit _15



nstaling

the unit

REFRIGERANT PIPING WORKS

Pipe selection for DVM PLUS v

A1 - Zelect tha nipas acconding ta 158 outdeor

2F 4 1oHR unit Sapacky with folowirg teble " cmu“mm“tmltgﬂf T e e
1 A2 | Balect the pines according 7o surn of
outdoor unit capacitien banird the outdans Outdoor multl|  poder | Gepacity of
olre: with fallcawirg tabla, commection | outdoor
A3 - Selact the main poe of outdoce etz with | | bransh jaint [ ve om0 S 7 HP
the following table. L] MEST4A2% | Ak B0 1P
. Fipaaire on
)| tne | (OD ML beiancing| | B First branh joint (@
=1 quid Gas pipn size Sﬂa:#tl‘mchplnl Aoconding to-the autdoar
T i PiacE _unli's capaciy
P - T | Quidoorunit | Model
17HE | s AR | MMvAseae
| HHEE | s i “HHH M- Y1
e =]
ik ?'{E]' TE-2aAP | W ARETSA |
20 P orasa | pens = ohy sl
_ Pipe snp ] D1Gas | i | 30 -aany ME-iRIEIaE
HP \Mark| (©.D.mm) Frr S1-5HF R
u’“":" G | e B
2 L) | DI27a | ol | | THTE | eisns | 20 B Eranch joint {F)
12 LN L ONDT0 | aua0 || FA-daep #38.1¢ Select {ha plpe 520 ancomfing ta the
16 | A0 |enz7o | eeess | | [Go-eodr | Pz s | et i capacity =2m ofindoor units whick o
20 | A2 | BB06 | 6170 | | A1 Riew tate st usl e, Gonl connecled balow This pige.
12 | i3 (99398 [Poe _ﬁ;mfmmlmmmu_mm | 1) doirt
— —_— ; Total Indgor unit's
Pipa size betwean branch joints ; (3] e capaelty
Select ha pipe dzamﬂrql:h-:apaﬂr;mnur [WD A stiy [ SW nied by
inl‘fuufunﬂﬁthncmnwtﬂn‘bm"mpt_t_" WOLLYRZEIE % Do 1704 £ red b
Total indoer unit's  |Pipe size (0. D. mmj) T‘fg"' MOLEYATRT e (0t 47540 ared o |
capecity Liquid | Gas MIGE YAZETE X e 1 BT rod i |
TECH arie Bl 15,0, E‘I‘.-_C.J_—‘r‘-“\ﬂ"‘.ﬂ cwmc.u;wmmi
e TE0-TI MW ol bl | D62 [ aro0n MGy A 2 e o |
Cheer 2.5 <ERIRW s besowy _ [0 ] MR e |mgr:,1_t.'m_.\
Chver 20,0454 2ncl b e | BRSAD - =
(e 40 B4R A ancl st | 201 e i El'm - o
Chot dEA-E0 W aminelow | GHEER | ¥ ol
G 30 5-6.5k and bakow | E37s | Modal units | quanity of
s ENE05 —— J
Over G416~ 139 200 el ek | TSN | O capacity | Indeor units
-y & sader c1ng (DA
[ D v GZ227 | Decde ] ?' F-T sz m—jﬁ AL 4
T = = o2 f SN
Pip size et ﬁﬁmﬁﬁ.iﬁmﬂ MHAT 15 | g g
_'Slu T W I inch ,_— ) baioa
mtutsuuggr;c ol i | WL THOME [Oni Eacint |
| Indoorunits | Pipe size (0. b mumi
capacity Liquid | Gas
EO-5EY grse | @z | |
P14 SR 2357 | @ioeE

6 Installing tha unit



LR Mo toud

£l




/RF

echnical Data Book

M 8 for America (Capacity, HP & HR, 60Hz)

SAMSUNG




DVM Capacity




— ______——————————

Dapamty table

2FXVAR

] TG : Total Capacity, Pl - Power Input
SRR M e i e |-xu:-nrhvpur.nm_-,_._.,’.'l:|.1—_____ T e e e
% - Dwido iemperaiure I £1.0 I T30 sl a0 ;
££] {FL CB) TH_ | T P aE = 0 - Y §73] T T R
MBS | kW 1541t pa | WEH {1 |~ R | Wi o) I | o LS MEH | kW
e & | G . THN | 388 | QRTy + HRTY EJL_L_'[HE_ A0 L 1A%68 - 3B . J23a6 | - jan

___ Eip gzon | 23 o ovAm | 288 s R T B [ o A Y TR L R T T

Bt E, Eo0 | 3G TRog ' -3FL p1=0 | i ] 351 | 1063,800 I 11168 AL 12130 ' 41C
SIRBEUAR - | JRSSSR 1-.  ~-F S 1y A X E P L 253 | 1?2.El_lﬂ_llu.m_y;§_-]?j;ﬂ.ﬂ_i_1_?£___-

ST F"JF_I_FJE‘_IW-_Z.EL_:E;!L_ S eSS | B 34"...1..19'19:' BT M T O e 1 T

T G0 | 2R SRR | A9E BEO)  TAR L TR . BRI 17 S - T I T T I e T u}___
B | M 7 | T J_?J-E- - Y 5 TR ) GRS - SR .=<'? :'_ e N ATem s 5?..._._'.!LIJ L 5E
Tal __Eag 3Ey bogany | oA 28 BERY A0S o2 33 ZEe | HRTD 4.5 - 1] B S 478
Tk G E r ] T | Aer BE3h 3,80 2063 494 8Tap [ 437 itdsd &08 | 13S0 :.-:I-'. s
] Lt VIR S - O 7, NSRRI ¥ [ 0 A4y, 1o8nAn 40 L SV O e B 1 - S
ELf s | mem | omiam | o4ag R R of e R M [ EAY: | JERs - SET cpodaeEn | oETn |
B0 ALIE | TR - o&EmA [ aAn R ] L % b 50 | R Ehaf ] 13830 Eda_
L=+ JLMMHLL&JL&N ML -] _5_51' £140 AL 12550 Lig
R, - - 1 et | 40 o 4 i TR - ¢ oa n 1 F L5 ] 12570 E S
S, /|| AR N [ P .~ . 5 _F BRI RS R | B ':'P. jmifB “-':'. RS G L TR ol I - 3 A
E AR S gAs 1 aiv | = b T B - : Faon | R SATD | K '-!-.._ TR FA3 . wEO0 TR
..... _ERE [ S - 4 4:_ I.:i_mﬂ.ﬂ_. E,i'.- | Zred 8 12 'Iﬂ il | ]E'F-‘-U_M.L:_Eiﬂ g3E |
4 1] 4 [ o4 5 " B
=LA - - b LA ey BeEd =.'I" o BdsD  3IR _'_H.N I .__1.:4,¢q 3EE D oAdnde | 33F
L mpp U RRsf - RAD c IGAdE B0 BRS) | a9 | flsD 335 3'5- R 1 T |- S - SO -7 [ G,
I TR N . R R IR R € R A e R R R E-W Sl 1'-3--131_13:2_ J_J.i” "J-L.u...n_dL..
| G o] BUIG ASS fgalr i Q¥ E4E] | 343 | 99D . R N Lii_ivopsa | Fof 1 okan et |
| fauy oy Bus0c | OPED i w0 | 3RS BEE) a4 T Easm 358 15 50 Sed & il i
. ¥, S - | <N ;AN & - IS - SR ' B, [- I M- 1 -+ S L&AEI_ 33 Lot and boggen | 4.-&\__“_1;.!-.1'1'_. 4.1:1,..
i 70 5F A FAT IO T4 ELBl _'_; R T e T T T a5 AREEd | TR
| ooy B e e B e BT T R - BIST Y azs | opmep ? 430 7 Bl L 2 - L5
S [ . I_EQ'__'E'_ 243 FRIL EH ] Thgn | Sk | B30 | s o SSD 488 : S0 Ba) | RESL S35
| a0 i i i P 4 | = 1 . = i i
| et | B0 | AAT ER.BE: £48 TEAd: L Bos L oEiAD | &AL ses  Eam | maop | ETH f
5.0 | B3:B0, | ahe E-I Sl:" 465 ?'5 1u_ | 555 | Tam | 581 [ M Ay N - e ! b
L._...Jﬂ"__l y ! | 'y | B T ]y » ' | ey
e e 3 R ALY E1.7M £55% 'FP {1 G A i ?ﬂﬂ_l_ﬁmﬂ_._.._ii.u” | - 1
Lo - B.EQ __.E,L*ﬂ___. '5 5_'1_. B T O O O TR TR W B T A
S0 e ] | 243 L P 6 L £ 1 - 3 “Ii.l foerig | syl
Rl ] LEI_E»._EE_E,EI_ b IR ERDG o 3%e | Mmoo Eae UEron | omst |
0.0 | E4EQ LLN. 1] 28 THO3 | K03 A .n_'.';LELL? AR = .+ O [
i 4.0 ' B4R 23. EZ.EL i | 7 1« R - 5 K- 337 v e, R |- : =71 4 |
R (7 7 e T MR o P - Pl e & SEE_ L paaq | S8R 1.\]4"! ik
T | A&7 ESAD ZBG .2 A 2 O 7 4] i AsE. L ET DN 7L | i s5e0 &0 116G | 431
. | b5 3,51 ] 2. I TIOA_f ddm L oRRNY | 3SS |CRYD0 SRy Fossl a5 anee] e
Ll | EES S ESAE 373 e A - = A = A . S N ¥ 2200 1% | waan | R 1 L
o0 __suu:n 140 BE i . I, 0 Bl R T .1~ il ) ddF | syvem + A7y 1 dvec d'p7
G- 1] } N_FELEML_EF S L S T O 1 ¢ | 550 e T B e < S L B < - |
fitaid 5L A% - EE.50 432 T TR A - - 4 R - H ] | |Bare LRl
3 ¥ | e s FAZD o 33 TEAl | 8T Than. | "4_‘ L ) B e, + S - . 1 oE At L TR
E5 5 e w . g | = ] BT S4E_ | 855"‘.;_._5 t5 I e . S
oa g 5139 475 E1.50 XRZ Franr |- &n9 ISl | % fﬁ | 7= J2 ! rd e 2 B i
A [ =H] 040 428 b ] Sad . | TRAL | T - |. ] ;~.4_.,_.E.? L0 7 S S | S, T
2.0 AE5Y 18 BEab ¢ 335 w.-i‘_._-i-: P ] ?Z_JJU. {—mfE- . YESD 287 | 230 | % ‘-l'__h"JE_E.EE'_
SR - SR~ s I BEED 351 o0 1 AR, 1 S - - I Y FIT3 SR | S Biar F3 2
A L] 'm_a,&.ﬂ_...za T e B 7 < = I . O =< 1 3 - | (F3 [N Y
] _ 48y | B4 E5%Q SaF | SAG : SR | vam | aaR | oesp  nié | Esag | AeT gal | FEl ¢
REd - aimy ol S0 EhS) - rawotoepdlt 2 | CFEW Jhe | TRED 333 0 BELL 0 AR at 1.3
| 57 8 P < 1] r;a..z_;..ﬁz__..x.ai. T e AZE_ L TESN - SOF s SRR ¥ I 1~ 1 S ¥ =S
(o] [ 1 £5.27 25 | ogyap | e | Fxad  aen UOMeRD e | segf ) mad gy ik
R e L] B4 i e EE ] 57.5L: i 1 FEM aed | TeAD SER a5 70 : £R A
i - B 1 ¢ S = I = - 7 O I 3 TESD B2 LR SR T
i a0a 4305 SAe CERDS . 3%t | MIAR L ORYT G CFEOR | SRY B - TR - BEan | dsk_ |
RSB T - L 4amp  igR ) £ I A0 | 4m2 g0 47 T 5 L38 AEaC 454
| SEAG 227 1ol "...ﬂ: | 57 B0 ¢ 478 1 CFEK dad | IO <03 8520 Bt
37 a3 70 = e A, I ! ; 15 E: v, ol |
| A8 - angD. 374 CSRE 4Ry | BTG D AT § N0 A0 | TERE EoR L ARAn | EEE L
a8 0 S ¥ I I U . 1 aho | mom ok EM TEEA o - -
) ERay o _ . AT En 454 a0 SAr- | R7an- i S8y 1 Jnah R S 0 [ ] i PR 1 - |
1 La A4 460 oF - L T o T B -« B b, P 1 LB FEAn. ) EIE
1 5a.1 P T = N e S 5 | L0 | T - A BERR - 28T | FTAC 2. - |
ST SRS Py [ G i S -0 L_'.'.Bcﬂ_;_'i.x_ 243 c=an LEE  FREL .| 2
| AR 1BA 1319 213 Ean | 245 & EED i =
| aag 103 410 25h by | oem ozEsh as g AL ATE 1 TLAC 3..'!' . S
| _a4mn 1FR 5311 20 fan | = LS 204 FEER ZER o« THIC | s R
R0 44,60 9. mAY . gee | EREY | oavy b ogest  dml.  fRAG. 29l G erAn ,s,:u. B T
IEE Loag &% ERID 247 GE 0 [ e thgsah  EER ROEN  aEh FI | Jed FREN___ATh
T T oz " =g o R T o R e o Y L
— CBOE A4 EF I LR TR | ERan | X | CERAED LR Gw00 a4y it
o owanmo . L ERDT RSgl SRy oms | BRSO - Ad3 | NEMG 0 AR RE B A 4H i
SRR [P R - SR 1 |- EH S % - 1 BEED A7 I ERED 7.7 T BT i)
g 4 H | £ 50 [9Re; Ain e
EELED) oA .
paE 4y | yrpe
EBLED BAE E
L4 13+ W0
Ef44 245 [
Ez4dd Lig ;
H_ILEJ“J:.‘_L‘E.._ _..La.'_ .._.'.. S
%




apaclty table

va TR

Indgin [GTTRETEN . oF, WEL | LTI St
| ELL

TC : Total Capacity, Pl : Power Input

I 55 TR m0r e 510 -!1 I | | pil 0 1 )
due) [ enoey = giv] = E 7] 5| 7 [ i T e - B 3 | &
- MBH i EH K M= KA 4=1o] 2 L] Ky HiEv T T
L _EI.L__: 450§ AT 4:!'% TR S5I0 LI0. . ERS) | 34T mtel A1 CEIRT L EZEE T Seon fopas
ML T o |~ B IRt FRTO AL BEM0 | EA T R [ ok | Rmpa ] - S 7. LR
Ry - 0 ] 178 L o I 1, DL db 24T f2an 285 fpoag:
Sy 7o S N 1-3. ) TV I Z gt -l ku R 25 S ) _-
S . I N ATRE_ = | 5ETA - TR SHE. | 85 -
p———fhl | atan | mew - gpan sl oo SO A L E TR g
T =ER L ZAE L oETAR L 9p | esSa T oga SEdnl.... 305 | pRer
S 1 S A - 71 I R o GEJDC DR - ERED - Oma [ awdy A AR i
i § T —d0gn | e b arap | oz 3570 EiEe ALy  zap Erad
1 | adsn &E)Arah L34 b VO S - ! S-L.JZL.._-EB‘E B2 |
o IR I | (-3 LT AT HD  Ran Bam | ks | ompan T oamt i i T R W o L
= R Gl - 1.5 15 L] 1.2a ARIE 4 ovEr [ seap 16| EE 0 b T [ 5E 2
| _BkR | | &33 AZ45 149 FERL B 550 LT | 550 1.0 E1.20 L B e T
230 AN L 1o T anep T gan o azqa] R ] e [ o T T 6B 1 _7gs
—  Eng [LEEAR T s Chah | i i LS [ M S e S I " R T S A oensp T g |
|— Bz _,.;....,.__,.37 BrE ﬁ_ h .-i_.:‘i!-_LE' b il T —hs L meey east'] 3.?;2'1._ STE_ O MARE | 2am
o I—s . G S P T |_xa5 | I.J.L'._._EJ' | B 103 R 2 Eﬂ_,_!!_zil AP .E%-il_._E.iz i
0.0 2500 18 4228 g ] L=gan | B130 1.8E BS.00 pa ! r.-| a; 2Ea | £5 2570
Ll R0 AES T a2a9  t7g | _ameg ! ;-.n::\_| MLIC G Eod L OEERD | map ;..:*m T T |
i) R T i i T £ S T SN | e B -_t'rE W0 BIE
IS T T S LB L -L-ﬁ'_._.i' 132 *EJL.__'.. E B 1H ) - T B H-WL ._F_1 Prlohmr. Copaay s I
- S | | v | -L'lL.__J <l FUAN 0 gen | o=npn PP ST ] 20 €050 | aon
b EER - _d.-!.l'_"..']_'_-'!"”ﬂ_:s.ai‘_"lw 4R | ES00 05 [ aygn R | BREY | A
— ER e i G, & - T Tt B - | Al __ ke | SeED- a9y T i Sl ) BRER . mag
E <] ik N SR - I o R S R T T AL PG o Rmny T Eh b “.?J ] BL-JSL_._._E.G“
AL Poodddd w63 | owegig T opey | Ry oo BEDY | =45 U Eq 445
| =) 540 LA5 I axme | o I R 8 | ke L+, O h I o 9
bR 1 3EL) 108 [t | 923 | ddgn 7 oqpe | aadl oy 1EE |
Lopan | SEp- b dAD dde Toamen | sr Tl ehn : 3,
. ok iﬁ.& 105 ﬂ:.? A2 ABED ‘ﬁ:_ T R
RO S . S T TR T - [ | LM | 433:- 3 T L
MR T A=24 - aE L ! 1.5 ITRY
7 — S a:ﬁ:'__,,p_ _g_m._.,_Lu{ -lxi:!__i.g% =
il e T ks 4. 53
i S - T T = ol P } ThE L
R X SR ) B w2 R 1 SN T N Y L
| a0 gt T omad S N A3.e] 182 7 : i
o NN T Y TN T +.=a:|_ s'r H3h0 | ABD Thyed v < ; SR
' o R L2 mse Eate e 3 Say |
1435 _Eﬂ.:ﬁ'-'_-.'l.t;-_n_h!i ! i H* SRE0 o LEE | 4VAL  epy - 1
i —LEE 3p0h | cyma g J.lﬁ.l_-_a.:'“ i)
}_ i iy e 183 AT : ;_1; | aarog i T, _,_gg_'_
= L 3w L mem | Sop . aaen lo2nd | a3En _ELH -
| B o 1 ik JAg | g | .--"H.U_ME_.J:.EL-:n |
| —bhg . L ameliE o ﬂ'[._':_.__ﬂ |_Sc|n DAS___SRAY Qg an= Loy
S T . R TS [ oaydn Bo | b | seen . T S +
.G R I10 ALES M o nes | aec) @ A i 1%
S I i 3 EitR RS | agae | oy JLARLL O i =
— I_A.au__lz.:e SRRl oopy Csman | Gkl | xges _:un_J_ |
R . 1] - R O A3 {88 45 ol 153 e b1 L LB |
SRR Y S| .L#-': RS 3150 ) pBA - ssin L i oE ;
— —The | I l:i_:l IR l:-_._n,% _:l..-lh- Tk | |_.I.I..E|D AN £ |
| == R -I!Eu-‘c 'H:B ﬂj_ T !.; j el ESE ;EF% :;:_-w a.‘.l_
A s i i e '|g;|
E— o B TR T : *‘E.!L.!__:ﬁ_ wxm | 4% | ana ]
w3, ] LI T T qsm 4. 8K 1 -EEE n, ol
i zﬂ,-ar 1E LAl vy amen Al aRAR T Ty _ a0k | =
’E'.'."_,..."F_.!i'.'_| 'III_ 34, 1J_|_ u & - R }a.f.{!_.__.ﬂ_ =4-‘-'ﬂ_..._1.5-! | -1:"!‘11' JJ?L.._ -a.:—: _AL"'
—=E3 gl Rl L oan § vmas b St 0 L R T T LSRR VRY A0SR mgm | oep A= L T T




.,apaclty table

- e E R s

PFXVAR

e L L et mnpsee FEOR =
oy, % Suldogs i=mpemiure T g b 14 | o 8 1)
¥ iex ™" : Bl I ;- ] T =l Ayt = - S | P
{_LER e [~ S S I MM . BAEH (3 B ¢
gL Sl 14358 o N B - R o N | - ROy Vo) S50 AFe | oomkeyt boaey -
i__EfD E30 . = 0. N 1= 450 LBE Aofh 0 CRAGRDT FS | EpEn | Epa |
- SR S k=17 R - 4 g 03T ] fEEn RS A% RE 258 pEma | L]
L% 1] B e el 4 43 2035 Al B30 5.2 4530 ] FOEN G 2de
! 7.0 | = kB R _:rJ.!"r__._ ACED ! 36D D2 £55 | - undn -3 - R X
I 5 SO ¢ SN A |- < N (R | O - T 570 SR B O FRARE - L AR o AGan o P 4 B
o I S -7 S T R T S e R T T T BiZ L MAMY | 635
FRSREL" - EN S - </ [, e SRR 15 |- 1003 L - IESg | B Thad B piey. | gy |
R S el =5 O -7 { R} AT £.37 £ Bk | pEd BE2 Mgy T A |
i 24 B ANEY | e0E daww . YR | WTay T R 7 TR T
] A= < N N | ¥ N 1< AN, . oy | AE Al 7 ¢ ; |
ANE| ¥ el R T T L 15 B 785 fan | : P i
A ., i S . BLE0 lag B340 T B0 i ;
IR . - S . - 2 (- B L 13 - M .7, SRR | i Ml IR |- AN, s 1)
1 | A S L S R B TR ey B "
0.t RO B TRNN [ oeRr | RO | ERY TR e
ot N (e o Y [ ..l A ¥ Toe 2
1F e 2 T L 1 £E B
L] | -1 o S R L | &hae__ B | BRER |
i il ERAT b Al ) Rrap b egEn STED
AR E 10 SR (| T, - Ml 1 L Erin e - HLED
JEDLD BAy: g ¥OgEET e N 447 B ng
__ETh ] 1MAr 4 ady ___HEIr 4 &1 AR
BN oo S 1 N N T OO S S .
4 ALD b 11T SR W R o mnaE
L] EER] I8 10 k3 BIEC | b CdF- 1]
A Fi T - | e & Fra] :
RET T HA | g | cara | avan [xr] AL @0 b
i) Bl e .o O S | n:.;,rﬂ,_i____m_ BT T Y 7, T
S 1 - S . e S - S . - S [N C el ERnED ¥
LR e | U TR %) ETA L=ty < ] :
| -r =) HLED 125 ERID 138 EELAC rote s
o~ i . 1 Aroy | Fme  mrem | vEs [ - o N v | b B
SRR ) = | grey | EReC Bph 7| R T (O oy VR SO
=5 b B o .. LRt N TN -1 . E PR - hAE i
FORS- 5 GOy et ) R (NSRK . T80 WX ) T T T
AR % - Thad TAN 73850 TAL TLED i : i EY
S A S, A R E L W L xae___exim | re |8
=8 | a3 __HEORD 1 A - 3= om0 sl | =
" ¥ | o o = - ORI L -, (O N ]
R e ) ! i o T T T
T T O PO T Y 520 i BiEl | A ; : G
L miq e S s | TR T L - AR eel | cama L mion | s 1o [ - O
SR 7 R 1 o S S 47T S ol S T 47 pran | aE
SN 4 SN -1 S T 5 T O T, M 4 RR 51 LEA . ] Basp EN-C] 2nan | 4fs
MR NS [ASEG « SUA JUS, - O [y v - ey | 0 mT5 ' pEan ke ] L Boap I Eas
L £33 e 1] Raido | DG | Sad . BRG) L S 1K £.41 Mogy | hd
44,0 S50 B e O Y | .nﬁ:__-_-_ﬁunﬁﬁza___ CoEge | CRBE | gngy | AT
L 3510 10ca0 | 05 | gap | OKEE . pamA 280 4,78 e | WARY  gch
W r - R 0. 13 o N N -, L B - - B 53 ik =P fhe B2 2
il -1 R - gz Rk | CEf B 2
—fe o P [ Een - PO o, i A NN, 4 A . 1
SR N S ) LT B < S R TR
15k T80 AL B | appn Fdan L
176 i 1 2 d i I e S = gan |
__ 116 LFae [E3CE] | A 2 T S T ;
00 A 840 | - B e L R ST - S R -, R
Lo LB, IEED Tan R T sEAL
R Ly RPN - T I 7 [T I T F [
it Wi e ToE . MRAN: | vy o ExEs |
I B e 30 Fan [ L 108 FLE]
L | H &5, B L7 TS - U - O ¢ L
N R T R T T S S e T
=] = ) it 4y BT
i SN | BIm. 470 2000 MS) 457 ELLO
i R0 e R v - B N TR 1 - (AR - '
A0 £T.0 L o BAR . BERY | LET i
70 10 ek 547 | T Py - [ [[ER ]
) smAa | e R | ey La8 F1.60
e 2 BT~ 7 3R P L] 51,00
H5% AR o SBaT 0 SSR | ARED BT O
334 257 e, i B %] 6 2t Ll
PRI 240 fos) T e Bid
2 AL < 3 0o 57 Bman | mYe
SRS P S 1 SR | 2 (R ¥ ] ] TEL
150 150 e b ARy B T
1L 128 Sy T e S | St Sl S W TE .4
=1 —TRE] 125 T Los e
TI8 TED B Z.E4 AR
Léda EI5 EEED TE3 ek
E500 TET taa T b3
) £l £1.10 707 i3 Of
gl Sy 1 SR ) = i) s [T
_H1AN EE 2029 — -t BEE
R i 7235




apacity tabla

FXVA**++

o it Nt [E DS

| Sudens " Lo pesaturs *F) B I EER ToL =1 =0
L T i 13 ] = ] 3 [T 3l L= =]
g sk F gL e kil i e | wpH [ P )
530 7470 475 e 1 iy I*I;J_..._ —SAh | ey, AGE | EREe hif
O] R Y A B 7R £365 | asan &0 [ ]
470 | b | a3 e S T T R 4L _;4.,&_ L ¥ S
i35 Ed. T ! .58 | TTED i A A TrE] A6 AR
205 P T R Y- ey I e & T | TR ara | AgEwn 276 | uEas
ki M 4_-.2‘5.__.__?75.__._.5 b R 4 | Adse | e -7 - q
e _.titﬂl__r_ﬂ_ﬂd___ PR . S T - R R -1 Ll o~ v e 1+, )
E ) AR . oTia0 | & b o -y | Az
- s | 34.'.3: ' B FEBE | e | yxen | RER | A3 ETE
bt Al L SR it R gl L Sg5 | &0A £
iR v+ 1 4 I N - SR [MEy % , oo R 12 8 JoEmo. - GBRF | gghE) (. o |
T - I L 7 ¥ 2 yeap L msg | sesn gsh |
XTI ;5.-1! T P b ] I -5 7 THAL | BFS LGB G
1m0 - B3 ALY B3 Lkl H - IR - L e
Y] ] S E 7 o O I _F r.iaﬁfl'_aa.m_ 3% :
o 1 _hamg gy | CEran BT Eron tocwas 1 ERAD Ta RS
E o5 gast | esc | “Eodp i EETE Tar __SEER T :
201 ; | 3 | haHE : .14 £ 5 SAf T
v e L R O - R R O O RS L F R S | IS R L SR R S T N St
1a | amef | RBiE L #Fd0 _ESO 17 2300 [ B
._._m.u_i.'-.u__dm._., ,-.-H‘I. e e R N A '4"'-91'1' - C1 N T - - KD (- - O
w0 TA 8 EgE | -ppan 575 a-w; s 5180 370 =y
] 480 2R A0 RS [ o O S | - B S B - [ 280 b e N TR 1
170 TAHE A oy EwED 403 455 a.r' 5160 TR - e A | A
301 pamn 40 a0 435 4.5 Fy I O | o
" - el I .“.l.'_-!- 'L - L S . v Es AL -tH 1My - =45 | GkAN | o4&
¥H | vémp g ES20 L3 el B 4 Rx BAEh. 4 aFk | RSN L dhg
kg | Fimn PRTY [ 40 i Tog: 4.7 phen 10 e oswen | ey
T i B L P .=tr_._'_w'~)___. e - et L L R I R S
. R . * D iqg 0 JEREE 8 e 11 - RO v i S~ 75 - [ G-
] 1 N 2 ,-.4;_ TR 4 6 GIE] 52 ) RES | SEED £ 61
1ER | FEA0 a1 B2 60 a5t 204 LB E1ED 532 55 50 EE
b - IO S 1 -k e . 4 T BB ELLD REL E3an. 7o A ¥« RBR 520 L8
| IRE i GRSED SR o kaeel 503 e300 EED EQd. . o N R Ball
| A L p=au -, - G T kel . i R 5 RLE Lift 3
- E1:70 555 533 LT 57 R E i £5 Y RIS b B £45
| i K5 ORI et -2 ¢ M- -l ] L7 -4 o S - | LA _ 52 Lo
LT o AR Wj "_.,_J': F‘L_._.._ﬁﬂ-:.. ..“.HaJl__f-Zﬂ__‘iﬂJ. ...... S ) _hoane R
P aAD ES.A0 LER 1) 5370 k! e O T ) e
LI 1 R 74 | .-."i' SR .r.i'l -15.-1! _E:IE. 7T B0 _f.E_.-"_“Q Ea
¢ T [ - e R 4550 5E1 i, 5 o 4559 574 L B £ En
- | o AN B0 A 517 BT 311 EiEl PR (i) 230
B | Esg | EREA 550 _E3ED 325 B0 a3 B3N pds im0 =00
L O Y 41 340 B3 355 T FoE E3E 5,53 4 1o i
o B | 476 | _peabd SE3 EI1LED A8 i HI 43 g a5 i ) 251
T T R T 500 B350 SET 870 EEE ER 5 EET 5130 ET
1440 400 S ] RLES e AN < TR - [ /| IS - o | Al T
R -7~ e S v S Wl - - (SRR - S % - ISR M 1 S PP 137 - NSt -, IO AN 5 7= KRRl F < - A
[ LT LR 1 LAY A2 BT ADE ] i T T T
= il (] £ 45 [ ] ESY 5574 _ 43 [IX- - ) TR
o 54D LA £ Py &S0 ] 445 £3.00 133 | sipe £
Fa il 811 ot L AT A0 - A e B3 L S P R S
S0 EZE]. 4T 53,00 500 570} B [ F m_ _51.53_-_13 BCeT
150 gl blig Sl 510 _SE. =1E £39] 51,20 i L
iz | g [ i3 REAT 5320 ﬂ cag £330 5.:.5 % e | i
[ & _EnEn LET] [TEH LiE 5E 50 E 4 £3.47 534 5070 )
] -, " A, brfiek] ) b 503 S T [ R TR | . 5 bt
ESry 55,13 S57 5350 SAR_ 2300 BS0 | 4R T AT da 85
e R e REY §320 385 SLED L B (I & 5 5.88
S O Ezod E53 51 530 LB PRl . d3%] Ber . | aE4h CEOR
A dihan | mey 750 | £=25 ££.10 sg 4837 A - Las
N TRy - ¥ M iy - ¢ PR e .. SR TGN R s £ R M |- S 1+ N . 1 [y W NN r - 1 YO R R
[ Eog | cap  gmon AN SR SRR o S TR - RIS ¢, SRR [ A A R R, - S
|__ (17, O I -1 ¢ S5.20 bl A} Ak FF L MERD - B L 453 '
M eyt - ¢ R il 8780 238 LB i1 i
I P T v N - T B Szha | 2AN . 4EB0 | EN B 1~ FE,
i I i — 5520 330 o s T SRRSO 1.5 ] BN« - . © M|
Y ERN Lna0 14T =20 324 TEED 8 R M 1111
oA B0 0 AN 4195 AT SEHD P T 11
= 20 T T e e _5- an R LFED 2al 4571
L dne 200 _ il B % WY 1 O . L] SED_ | A2
o, -2 1 1 BRI AR -s__a'_,_s_as_{t'_ﬂn_ T I N
) i EEDD 438 RS [ -] _inEn L el
L 18,4 apag L A R . LEER 1ot i
TLL 150 55 A0 L A5 80 | 457 ;_t,ljl'.' [}
Tl f20 = Cbign E3E CLEC TR - W 48.2%
LIER Llii 7 o T A - S 1 { - M - N )] LR e
0 5500 E08 AOVAT B 2000 537 Z59)
10 5100 i 030 1] £F BiE il LE4S
e SOEE B 4E 0 5AG NET] ST iran
40 LR50 B34 SE 3D 5.30 LA 1 a5
=1E 430 | d3n [ (] S100 535 3E3D
e - P — kS L] s a0 450 TEEN L5 LA n
R LETL ra7 S 2m O - I W 3335._" .r-..3[= B N R - T
o= AETT e 1) A0 2RE ar i pode g AH, e DR BT HHE




uapaclty fable

—_—

| TC : Total Capacity, Pl : Power Input
{ e e o« O TR OF, DS =
i, % | Dufdhnr terpergherg TF) | Bl 55 - e | =0 ]
privies] e e s B P 1T | Ia ¥ i1 ui i -] =]
o ] - 7 T | | B ER i MEH i M W
| EED By | aBRgR i FER | g an 45 25n | Mk TN - aEsm 0 pay
B0 P - A Y e % | L . | - Sy ZET
2 L B ] N i T . e I 1 | AL ' 3FEQ F DA
T R e T ] 870 b 1] - I B = 1) - A0 KN 25 A5 25 2Men. | FEE
i SR - AW | ZRD | a0 0 om | aonl r DS [ spee 210 ShED: | 27
i ssp | zonm _CHEEN ris AN 4 Bgm 7 abfnc by T mman BFE | R | 3Es
L_soC L] 4578 o - R S N 5 - S\ _a'.u B .- 5 - AL _ BB i
I S - 45,74 4.1l ) 2o apFy - =R b e [ 3N F 3Ty o
¥ A £ AT a1 020 0 4050 2ia | o I e | 3" !
13 O B 118 % e - S B | R il _-_'F{.ﬁﬂ_ﬁﬂ_.| A3 A B o R T
S . ] Y 4570 ol 3 | R 4050 F T T - 1. | AW SR 2%
| SR, - « O] P - A5 S8 P e . 11~ S e T 1 3 273 L O SEEY [ mmn 1 ey 5
e - Sl S AR ERD] apan L apm T agsd - s~ P I V-
T i 4670 L5 4353 .54 .50 44 25 [ =3 3.8] Fr
23 1 10 _METD 483 . *hu___..t-l..‘_-ﬂ#___._! o Ser ] v (RNGIONRS 1. S a8
= ] o L S s 11 £330 LE5 050 | 47} cal b WA b GRAGS - ER
o ., . (S 8 #3130 305 A0 | 457 e S R 17 ) ] B
A | 408 L 8:L-] AR ER ) 3570 a53 2500 ALY qm 473
- I -0 = I S N - R R - MR v A [ 1. L S f—‘:I_L xi.a0 A BG
.







Data sheet: Wilo-

Mhilo-SiFioe EM 320 |
2000 | i

g

JiELt t3 chanoe wilbout prite roize,

SiFire EN 31,!'259-21{1-—15;"1?.?,{1.1 £

_Mazx fluld terrpersrure EQE
Mag. arnbis tempersture {7 hE L
. ===
_Magimam spermting pressure . pio 1ghar y
Humbenpd ElE.'l:Irlti- drives 1 —
Mumbier of dinsal grves 3
ﬂ”‘“l"“‘ of jockey Pdrngs
Protacrien ¢lacs dysam IF 5
Naminzl diametemn of the whps i
curcion im0
Nominal dismarsrs of zips [
LOANZCToNS B0 TR e pissiirg RPD DOk &S
£ige
_Base frama sresl galvaqized B
_Jeint wbinas Pzi-ted ctaal
Wearring: Bronse [Cubnsihaa)
Pamz shafy Laue7 [alsieaz] il
e hevng e R

Impzlier

Kaine crmnection

LbL0g [ASI41E]

Hz

_Macns lieguency g 50 Hz: )

o of paies i B
nrulation class F
Screwed cable connectise TeMad PG

T WALXE P
Femingl mator power ;! = 1500 Lw N
e, e
Poweer factor 400 (i

b 166

Meminal Cumrer 3400 v, 50 :’ 3 PR

Dieszl pump

Morrinal mater powey e TSk .
S R
oo SO S LR S
_Cosling mechod T I N
_Mireelums flow rocling | i AsrEmih o

2505 1 f13

in
n
i




Data sheet: WilB-SiFire EN 32/250-210_15/17.7/1 1 £

Frel zank valume e
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Company name;
Created by:
Phone:

RUNDFOS ' 21\

tisn | Qty. | Description
1 Hiyydre MPC-E 2 CRE32-2

Date:

Motal Praduet pletire may diffar from actual prodio
Frocuct Me.: 95009028

Pressure booster systen supoiied as campact assembly acoording to DIN standard 1888/T5,
All pumpe are speed-contrallad,

From 0.37 to 2.2 kW, the bocster sysiem s equipped with GR. CRE, CRI, CRIE pumps with
electronically commulaled permaneént magrit motore with extramely high efficiency. The total efficiency
of the motor insluding the frequency converter is batter than the 154 level In IECED034-31, even though

this standand only applies to e matsr

From 3 ta 22 kW, the bocster system is aquippad with CR, CRE, CRI, CRIE pumps with mcters wiil
integrated frequency control. The total efficiency of thi malor Including the frequency convertar is better
than the IE3 levelin IECEDO34-31, oven though this standard enly applies to the matar

" Hydro MPC-E mairtaing a constant oressurs through conlinuous adjustinent of the spesd of the
pUmps,

The syalem perfermancs iz adapted fo the demand o igh cutting infout the recuirad numbar of
pumps ancl through parallal control of e pumps in operalion,

Fump changeaver is automatic and depends on load, ime and faull.

The system cansizls of these parts:

1 2vertical, multistage, cantrilugal pumps, type CRE32.2

Fump peris in contaot with the pumped liquid ars made of stainless stasl EN DN 1430

Pump beses and heads are of either cast irn/slainiess stesl (CRI) or cast jron EN-GIS-800-7 (CRY,

depending on pums type: athar vital parts are made of stainiess stesl EN DIN 1.4304

The pumps are sculoosd with a senvic r-frigndly carlridoe shaft scal HOOE {SiC/SIC/EFDM) |
Two stalnless stool manifolds to EN DIN 1457

" Stainless siesl basa frame to EN DIN 1.4301 up o CRS0; abeve CR 90 the pumps are placed ‘

on & gelvanized [-Benrm frarse

Cine nan-refurn valve {POM) and bwe l=alating valves for aach pumg

Nor-relurn valves are eerified aceording lo DVEW, Isalaling valves acsording o DIN and
DG

" Adapter with isolating valve for connection of diaphragm tank f
Hressure gauge and pressure lransmiter (analog outpul 4-20 mA)

Cantral MPC in a steal cabingt, 1P54, including main switcn. all requirad fuszs, molor protecton, |I
gwitching equlpment and Mmicroprosesgor-contrallsd CL) 352

Dry-running protecion and diaphragm tank are svailasie aceording te the list of sccessores.

Pump eperation is conlrolied oy Control MPC wilh the fallawing Tuncticns:
" Intelligent mulki-pump centralier, CU 352

Todtt Gruadios Produe! Crntre (2071505 3] 15



RUNDFOS 2\

Company name:
Created by:
Phane:

Date:

on | Qty. Description

Conslant-pressure contral through continuoushy vatiable adjustmant of tha speed of pach
individual pump

PID conlraliar with =djustable Pl paramsters (Kp +Ti)

Lonstanl pressure at satpeint, independent of jnlst pressuro

Onleff operatian al low flow

Auomatic cascade contral of pumps for aptimum sfficisncy

Salaction of min. time batween startston. aulomatic puma chahgeover and pump piriority
Autemalic pump tast function lo pravent idle pumps from seizing up

Passibility of stangby pump aliccation

Possibiity of backup sensor (redundant primary SENSor)

Marual oparalion

Possibility of exteral sslasint influense

Log function

Setpoinl ramp

Passibilly of digitzl rerote-contral functions:

svsiem onfaff

max., min. er user-definad duly

up lo © alternative salpaints,

Digitat inputs and cutputs can be configured indrviduzally

Fump snd system menitering functens:

minimum and maxmum limits af curenl valus

inlet prassura

maior protactizn.

Sarsors and cables moniterad far malfunction

Alarm log with the previaus 24 warnings/alarms

Display and [ndicalion funclions:

colour seresn dizplay

graan indicator light for operating Indicafions and red Indieatsr light for fault indications
patential-ree changeover contacts lor operatian and faull.

Erundfos bus communication

it is possible te add CIM communleation medules for communicating with Scada/EMS.
Pumpe, piping, eabling somplets as well a5 Conitral MPG are mourted on ihe base lrame.
I iz booster syslem has been presel and togtod,

Flow mcdia: Crinking water

Miowed Fouid lemp.: 3G, 600

Syslem pressure max.; 16 bar

Flows {Plans): 4233 S GP'M

Flow wilhout one stand-by purnp ace. DIN 1S88/TS: 211 US GPM

Flow (Fumoi: 168 LIS GPM

Head: 27T m

Mains suply: 350 - 415V, 50 - B0 Hz, PE

Marm, eurrent of plant; 30 A

Mumber of main pumps; 2

Mominal pover: 7 K

Starting main: clactronically

Numbar af aux, pump(s): a

Neat weloht: 30 kg

o Grungios Froduct Cenlre [P0 E.93.0449)
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009098 Hydro MPC-E 2 CRE32-2 50 Hz
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