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Abstracts

This project aims for design and selecting an air conditioning system for
Bash pharma medical factory. The medicine at industry and storage must
be achieved by the right condition to guarantee the validity by following
the control from the competent authorities represenyed by (GMP) and
(WHO).

We used the computer programme (HAP) to calculate heating load.
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Adle 3l Jardl ol
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Design and Selection of Air Conditioning System for New 2-7-2
Faculty of Engineering Library Building
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e LeSl (5 sl oDl 44l Ja sy 3l 5 J5ladl JiaY!

A ) s dsalaall &yl Baa s Las)

L 5 oY1 a5 Alsiasall Claliaall 5 ¢ 3l I 58l Gl e 2pan3 Laia
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:Parameter Condition :4diasail cig il 1-1-3
City: Khartoum:

s A1 &ipnal im jall g Jshall Jasat (1-3) Jpon

Degrees i 15°
. (]
Altitude e b 38°N
Longitude Joh b 32°W
\‘}C
& /
Qxé‘\ - 1 ;:}d\fg\. | E‘
R ’ =
-~ P
. e .—75'
.."’ ’_,”Lﬂn%\:\ g
= | = | i =y
EEESE = :[21.?C] : CTS :[26'.?"C} ........
dry bulb temperature

Ashrae comfort zone 4 jall 4a) )l ddhia (2 -3) K=

Gl peaad A LAl 5 480l Cagpkall (2 -3) Jsas

Design Month June

Out Door dry bulb 43 °c
aalal) 3»..1;)\;“ 3)\);“ :\;)J

Out Door wet bulb 26 °C
b )l dga jladl 5 )l yall da o
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indoor dry bulb 22°C
‘\5\;‘\ ‘\T_\l;..\]\ BJ\);“ :\;JJ
In door wet bulb (20)°c
Aok AR al 3 ) jall A o
In door Relative Humidity 50%
il 4y gla )l
aala)al)
Noise Level (35-40) (dB)
gl A ) (A)
il claluall 2-1-3

ipasaad) cilalisdl (3 =3) Jsaa

zone  Adhial) M2 daleal)
Administrationa)ay) ddkid)
(Administration Office) 4,2y sl 650

Laps Jexall 157

Prayer el 60

Dining hall & Meeting Room  <lelaiay) alakll dla 212

Production Area Yl dslie

Injectable 3A &l kil caalldahia | 187.5

Injectable 3Bl klly caslldihia | 187.5

Liquid Area Jilsall dakia | 252.6

Area Packing & Corridor <l jeall 5 cadaill dshia | 311.3

Powder Area Gnludldihia | 252.6
Utility Areacilesdl) dihis
Plastic factory Sl aas 232

Pw & Storage Area ()3l 5 obwal) dallas dasse 185

Storage  &led giual)

Raw Material Store Al ol gall £ 2 gise 600
Finish Goods Store Cladidl pasiua | 404.2
Total § sl 3691.7

PLAN ZON (AREA) (1) s hhial) (38 1
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—1 AR @l i) g o aad DA s ) A Jaad) Glea 3-1-3
Sl Bl da s e A s da )y il Gl e e S s Sl e
Al G ) V) Al el P sl JE Jeany Sl
U Jame sy Ly ull Jamas 35 ) JUi Juanyy olld als La ) Laay)

¢ A0 Asbaally Ala0a) gl 5 o aad DA 5 ) Al

€% Sl s slaall sl L35l al dayn Th ¢ s
% ekl 3l s ) s da T
W/M?e® mhandl (5 5 Al Jpasill Jalaa : U
M’ ol dalie: 4
) o) g Juaal gl g ail gy 4 -1-3

Loa )l 5 Alalal O oY1 5 Jaal 5 5 L sall (4 -3) Jsaa

£ 5l o Jalaa k Sl
Cm S s
s )Ad
w/m °C
&Mi sk 25 051 syl Ladl sal
ooli s 15 0.04 Al Jua) sl
s 5 0.14 )

Alalall Jaal all Jualis +(2) a8 ) laade (38 1

ey 5-1-3
I e ] Gt K
cm
5 zba eI 0.78
3 o ,uld AENE 0.04

(3) AL halada 38 10
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B L) g daily jes<h & gl 6-1-3

selaal) 5 Al 5eSU 3 3eaY) (6-3) Jsaa

Item Panel Name Supply Load Load description Feeding
kva

1 seliayl 20 Lighting and small power
2 ptadl) dalaia 18 Sterilization machine
3 <l yhadl) 5 Jallaall d3kaia 42 Syrup, Filling and eye drop
preparation machine

4 4dlaill il 12 Accessories machine
5 A0 501 sl 58 Cadats Jau 145 Washing and drying sterilizer
machine

6 Gabual SliSl 60 Powder section machine

:5}.??‘ ) éJUAJ\ Jaad) 7-1-3

(;g”U\J;J\d&\gﬁ@&\dp&&b)@\@w\b\;\m a‘)\‘)ﬂ\u\

0 i) mn s pe Allall Gt oaenll) g e pe Jlall 5o LSy g ladVL dadins
A8 jall o) ga M A3 ja LElU 5 48 all # s Lpaidd (Al deladV) 5 ) sl Js o)
U“‘Lﬁ‘)\‘)ﬂ\ Sl d};ﬁu}lm\ JA:\’_ILEJS‘} c‘)@‘ SJ‘)A &JIAJJ‘:?J&QJ‘)\W

adalea)l (pe s Jaw‘)ﬁ&;é\ 5,y

RN
aSall sl Al mabad) 2e =0

- W sl sl ~luadl 3,08 = p

i) Jalas = Fu

o) e Jdee =CLF

= g AY) Clanall g Al <l cils ) clisladl (g adl Jaadl 8-1-3

2y o) Al jaall Jleiad (gaa e 480 jeSl il jaall (e ol gialls ) jall ApeS adiad

o LandIS L ) Al 5 a1 Loy dpaal 3US ey aaly e SiS)
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G 2l claiaa) Jarins Lo Wl ol sell G clinlss iy Y o oSl Sl
oSa el 2l ad alaa s el Al G pad) L (s 3 Al o3y L el

S (7 -3) Jsam

5 eyl e

W oaal sl Sleadl eDlgind Jane

A oY) i)

G+ Cadha ga

Zones ikl | Ll ¢ g 3,40
ZUy) dihie | Jlee + 43l 40
100

2 Ay Alaleal

™

dua

-

n

)

38y 9-1-3

DA Ga s Al Jaal

e i Al il ) e sl iy dana 5 a lad¥) 4 a8 3 Jand) o)

3oloa da )y e el ol Gsly Jshs « o)y Baed e 4 asiy ol bliil) de o

Al (S5 4 Al) By sha s Caall jall o) sa

(1)as) 5 5t 5alSU Jaall CLF o
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Aol 10-1-3
1A 900 (il 5 s e Jala Aadail) 43 )
o cs“‘}’)ﬂ\ Gl g aslladl ) gall asdlSdd dasa Lr‘-‘-’ eLL_" Lo ik o

b clilal BlEaY) A o) Jsie e iy IS8 Ledasiul 5 L sl
O Lglaad s ddaid 0 Leal) sdnadll o) gedl 4t e D,C sB, A Ghlidl o
P\ IS L APN RN - IS 11 | PR SN PR hippa filter Lua D cliA Jla &l

Juliy Lla iy Lae 9699.999 M LgielsS Jusiy ¢ sises K0e(0.03) e Lo yhai 3y
(4) eﬁ)lala;.aéﬂf .Q\A.ﬁz‘)d\aﬁm JMJN\M\

Al 36 a0 (8-3) Jsaa

Class Alglerrcge;rsﬁe Zones Type of Filter
A 50 <l kil 5 4 ) 5l (aal) dalaia HEPA Filters
99.999%
B 40 Gaaluall s Jallaall dihaia }
C 40 Calatl) dahata i
D 20 Al Gl jal) dikaie 9

Pressure Differential (didail) ci_all) adeill G 3l 4 gllaal) b giiall 11-1-3
:Requirement in pascal

ihie G oslgial) Giadl JEY) Sl ade o Jawy o) bl (g
GMP sl ceuapa(15)d) Jebads ¥ ) slacia
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oaa) dihie (A L siall (358 (9-3) Jsas

Pressure Different

Item Injection section in (Pa)
1 Filling room 90-100
2 Cooling zone 70-85
3 Filling air lock(1) 50-60
4 Filling air lock(11) 35-45
5 Buffer zone 50-60
6 Preparation room 75-85
7 Enter room 35-45
8 Material air lock(1) 35-45
9 Material air lock(11) 50-60
10 Tunnel room 35-45
11 Auto clave room 35-45
12 Packing room 35-45

< k) ddhie b Lo grall (358 (10-3) Jsas

Item Eye drop section Pressure Different

in (Pa)
1 Filling room 75-85
2 Filling air lock(1) 50-60
3 Filling air lock(11) 35-45
4 Packing enter air lock(1) 50-60
5 Man entry 35-60
6 Buffer zone 50-60
7 Preparation room 75-85
8 Packing room 35-45

Al e Gﬁ\_ﬂ\ ‘_..g‘)\‘);j\ sl 12-1-3

volumetric flow rate : exall ol sell G355 Jana

-1 Aaadnuall Y aladl)

Where =

V.. = Q uantity of out door air needed in space (m® s)

N = Number of people in space
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Q =Quantiy of air needed in space per person per hour.
;i) ¢l sl AL Jara

Where =
m,, = total outdoor air mass flow rate. (Kg /s).

V.. = Q uantity of out door air needed in space (m*/ s)

Voue = SPecific volame of outedoor air. (m*/ kg)
) e il o ) ad) sl 13-1-3

Adoleall e Ladlay Say AlEiiall 4 gunall o5l jall Jaea

AT

M3/s Bas sy Cay il Jama © 1

Kg/m® s sl ¢l 5ol &S : py

cala )l o) sell Taiall sy e e il 5 el
Kg/s sas g o) sl ABS Qi) Jara 111,

.°C IREgT &5\.3]\5 @‘)N\ el sell 3yl ya da o (To&Ti)

Al 5 Lalad (S cpmdl) Ay Gl £ ) Akl 2dS) 5 el Jae
saadall ddalal)

Kj/KQ 2 50 uaill 28dSH 5 ) jall hey
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KOW/KG da 528 52 18185 a LAl o) sell &y ko s 2 (W, &w,)

a sia Sl aday Al i gSa (e el gaa s ol ana )l

silagilatiass
Lo pll 85l i s -

Leall] dygle pfl ——— )
I 3
Lo pill Lglayl) ——— / o

sl , j‘ =
A 3
: 3,

G

3._.'91_1\_” 5_)1}&1' 3..1.-)_!-
4y sia Sl (ol 53l b ghad gy (3 -3) U

) i) ol A0 (e i) 4d e ong alla (o die ) sl Apald yaa]
A e sSld) Ay A (4) &) lalada (38 5
add) plady) 14-1-3

& oxadl aad sl Uil gy piad o)) sall daadl alias aal e A plad)l jaliadll o
o> RY elsell o Aa o 05 Lavie Cagiadly ool DA (gl deal) Jii
085 e il s 5l e 5l QU el 81 o) sl 5 a A e e
Al ey Jfeadl e Bl sl JE Jaee Cluas 4psmay el gAY BaG
Ay BaY Gy (&) et Al g sl pall e a0 Alaad A ) aadl 4 ) sl

1A e gl e il g o sl e Al 5 ) jall dus

Ll g ool e il el g LeiY) 505 o

44



. u.u.a.ﬂ\ ax iy C_b.m\i\ AT @4@1&\ E‘)Jﬁ.a °

.@JQL&Q\;\}@J\BJ\P:\;JJ o

&M@)&\C_LMJ\B)\P:\;‘)A

5pileal) (eedll AadY A el 3l (11 -3) Jsaa

oaall slas i yrall Aalid) Zone
Qb | B8 | i | Jled | el daY Adlaiall
- - - V | 9.75*2.6 =25 Equipment + room
- - - v | 3.025*2.6 =8 ADM OFFICE
- - - N 8*2.6=21 MAIN RECEPTION
- - - v |6.336 2.6 =17 | TECHMCAL MANAGER
OFFICE
- - - Vv | 6.45*2.6=17] GENERAL MAMAGER
- - - v 3.5%2.6 =9 SPCRETARY
- - - N 10.894 *2.6| BOARD OF DIRECTOR
=28
- - - v | 4.62%2.6=12 PUBLICRELODION
OFFIVE
- - - v [3.975*2.6 =10 ENT RANCE
- - - v |8.025*2.6 =21 PRAY ROOM
- - - Vv |11.85*2.6 =31 DININC ROOM
- - - N 4*26=11 KITCHEN
- - - 10*2.6=26
- - - - 6.52*2.6 = MEETING ROOM
=17
- N - - 2.52 *2.6 | MCUBATORS ROOM
=6.17 (LAB)
- N - - 5.15 *2.6 =13 LAB ENTRONC
N - - 25.5*7.2=| RAW MATERIAL STORT
184
N - - - 25.5%7.2=184 | FINISHED GOOD ROOM

(2) &) halada 38 10

iy uadll Al A el )5 8 gl e Aliia 5 ) jall 15-1-3
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el glaty) Jalas ool :SHG gy
Alllae pall Aalud)) 1Ay pshaded
) Jelxa 1SC

Al daleadl (e 4\:\;‘)1;}\ C.b.m\ﬂ} u\‘)daj\ e a‘)\‘)ﬂ\ Jla) ) g

Q=A* U *(CLTD)
W lgian 55 Sl Jala J Al 55 all i = Q
M’C® W/ Lgisn 55 Jaall JSU 5 jal Jawl Jeae = U
M? lgin s sl mhodalue= A
C el sl 80 IS 5 ) el da e 58 =CLTD
-1 ABally o U Ao

(M) Lilal clids dlan g e 13 X

W/ m?°c all 4 il 1Y) tho

W/ m*°c all 4dala ey chi

W/ mM°C Lilall 5 ) jall Jua il Jalra 1k
(G oad dpa i) 9 el 18 R
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g Al Jaall Gl
gl Aaud s 4kl 4 (il s adeadl Alall Jlal) Gluaay el o
(HAP)<l
(HOURLY ANALYSIS PROGRAM ) 4.l jLaia) sa

el o8 Ak ad 30 1-1-4

CagSll 5 A8 Adad apeal o eaigall aclid 3 o h gl aal aal e
L)
ol Cpfiagay alind) oy
o) sel) Aalad apaaiy 4y ) el Jea) s -1
coosl Y ara -
a4l clile clial sa -
ol Aldial e -
2l yeSl Uil Jia g g piall axd il 4yl (ol 5 aSlgind) ailall s -2
80 5
Tl el dpi ) 4gal o) 3-1-4
ralie gued (e 0S5 -
O sl oy i -1
A58l oy 5 -2
S gaV) a5 -3
Al adldl) -4

et G el 4a 515
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B9 HAP42 - [Untitled] M=) % |
Project Edit View Reports Help
NeEEEE X |7 |-k ?
W Component Number of entries
w5 Weather = \Weather: Chicago I&P, |inois 1
@ Spaces & cpaces none
Systems Eysternss nione
@ PI;M& @F‘Iaﬂta nore
- Ei:tgfharies '-El.ﬂdings i
@ Schedulss % Progect Libranes
g Wals
Floofs
EI windows
[l Doors
& Shades
% Chillers
o Cooling Toweers
. Boilers
Electic Rates
ﬁ Fuel Hates
[‘ ! <] if [-»
Ready = |22/06/2008 | 0B:27 &

i) gali ! 4y 2l 4nili) 4-1-4

L) (e A pantl) Al () S

1-weather
2-space
3-system
4-plants
Weather:-
a‘)\‘)aj\ Q\;‘)JJ L)A‘)zj‘j d}H\ LJL:‘ L@.’j}“ ‘d}.ﬂ\ (x\.n;‘ J.J.laﬂ
Space:-

selall s i) el ) ¢ clua o lalue () GSAL adleiall il JS yal
Al ol Jal gdll g o yandl g o sV adleidl cula slaall JLA)
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System:-
rsaiial el e ¢ caall Capll apenal allai ¢ g3 paal
Constant air volume (CAV)
Sl ol sl (e il ana il 4y Sy Andlaa sas g Uail 138 aadieg
Variable air volume (VAV)

iyl R lan s ) oSl el sl a i

Plants:-

ilall JJL}J\ sl (e L",,_"d\ (’S;'J‘ alic g 4,);)\;3\ DJAJM Q\Jﬂ.@;ﬂ\ A4S jana (A5

£ 55 iad &y ¢ 4l Gl A o palal) sl

3l o Al W L) g 5 o adasdl)
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Gmd' System Components | Zone Components| Sizing Data | Equipment |

Air System Name
Equipment Type
Air System Type
Number of Zones

IDefadl System
| Chilled W ater Air Handiing Units ~|
[CAV - Single Zone =

- Terminal Reheat
CAY - 2-Deck Multizone
CAY - 3-Deck Multizone
CAY - Dual Duct

CAY - Tempering Ventilation
CAY - Four Pipe Induction

111}

Help
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Space Input Data
bash phama 1T
hpsPC 04:40°M
e maierial stons
1. General Details:
Flcer Area ®00r m
Mg, Ceiling Heighs 50 m
‘Weight Muie
i1 ﬂﬁhﬂ'ﬂhﬂhh‘lﬂ‘lu gl
Space Usage GENERAL: Occupiable storage room (Rgigel}
25 LUsiperson
el 2 060 5]
Reuirement T Li{s=m
2. Intermals:
2.1, Overtiead Lighting: 24, People:
Fiture Type ... Recessed [Urvented) L SO SNPPI RSN | | .
Wﬁ- ! 1330 Wim* hmmmm Offioe Work
Bailys? Muktpher 1.00 Spnsibie T18 WWiperson
Schedule peneral Schedule
2.2 Task Lighting: 2 5. Miscellaneous Loads:
Walage 000 Wim® Sensible ow
Schedule None Schedule Mone
Latent oW
Sohadule .. Nong
2.3, Elecirical Equipment:
260 Wim®
Wakage e
1. Walls, Windows, Doors:
[No Wall, Window Door data).
4. Rioois, Skylights:
{Mo Roof or Skylight data).
5. Infiltration:
0.50 ACH
Wmm mm 000 Us
Ewmmnmmnmwm the fan is off.
. Floors:
Type Fioor Above Conditioned Space
[Mo additsonal imput requined for this Hoor type).
7. Partitions:
[No partition data).
Ficurty Analysis Program v4.50 Page 1 o 1
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aaliaall 4y yie sSlall clleall JS (i ge o3 XS ol 4 aclull

Pl aiiaqll dall 4l o )
420 KW 359.5 KW Sl ) yall Jasll
Chiller+AHU+Packaged | Chiller+AHU 3yl alad gl &
units+FCU

°C22 °C22 adalall aalad) 5 ) all aa o
° C20 ° C20 ada 1) addafall 3 ) jall as o
(40% — 60%) 50% Ll 4 gl )l
2.75 m/s 3m/s laa ol o) sl ey
aglala
Jallaal) aalaia 4gylail)

aalhiac é.\;h.m]\}

Ol yaall ailaia cCayladl)

A )
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Space Input Data

bash pharma 10192017
hp-PC 04:38PM
finisf goods store
1. General Details:
Floor Area 4042 m*
Avg. Ceiling Height 50 m
Building Weight 341.8 kgm?
1.1. OA Ventilation Requirements:
Space Usage .GENERAL: Occupiable storage room (lig/gel)
OA Requirement 1 2.5 Lslperson
OA Requirement 2 ... 060 Li(s-m?)
Space Usage Defaults - ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4. People:
FidureType ______ Recessed (Unvented) Occupancy 5.0 People
Wattage 13.30 Wim? Activity Level ..., Office Work
Ballast Multiplier 1.00 Sensible 7.8 Wiperson
Schedule . general Schedule Latent 60.1 Wiperson
SChedUle .. general Schedule
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 Wim? Sensible 0w
Schedule None Schedule None
Latent ow
Schedule None
2.3. Electrical Equipment:
Wattage 260 Wim?
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Ls
Energy Analysis 0.00 Ls
Infiltration occurs only when the fan is off.
6. Floors:
Type ... ... Floor Above Conditioned Space
(No additional input required for this floor type).
1. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10/19/2017
hp-PC 04:38PM
INJECTABLE AREA-A
1. General Details:
Floor Area 187.5 m?
Avg. Ceiling Height 30 m
Building Weight 3418 kg/m?
1.1. OA Ventilation Requirements:
Space Usage MISCELLANEOUS: General Manufacturing
OA Requi it 1 5.0 Lisiperson
OA Requi it 2 0.90 L/(s-m?)
Space Usage Defaults  ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type . Recessed (Unvented) Occupancy 3.0 People
Wattage 13.30 Wim? Activity Level ... Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wiperson
Schedule .......................lightingSchedule Latent 60.1 Wiperson
Schedule I Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 W/m? Sensible 0w
Schedule None Schedule None
Latent 0w
Schedule None
2.3. Electrical Equipment:
Wattage 18.0 Watts
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Us
Energy Analysis 0.00 Us
Infiltration occurs only when the fan is off.
6. Floors:
Type ... Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10/19/2017
hp-PC 04:38PM

INJECTABLE AREA-B

1. General Details:
Floor Area 187.5 m*
Avg. Ceiling Height 30 m
Building Weight 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage .MISCELLANEOUS: General Manufacturing

OA Reguirement 1 5.0 L/s/person
OA Reguirement 2 ... 090 U(s-m?)
Space Usage Defaulls ASHRAE Standard 62 1-2010
2. Internals:
2.1. Overhead nghtlng 2.4. People:
Fixture Type _ woo.... Recessed (Unvented) Occupancy 3.0 Peaple
Wattage 13.30 Wim? Activity Level ... Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wi/person
Schedule _.general Schedule Latent 60.1 W/person
Schedule | Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 W/m? Sensible ow
Schedule None Schedule None
Latent ow
Schedule None
2.3. Electrical Equipment:
Wattage 18.0 Watts
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Lis
Energy Analysis 0.00 Lis
Infiltration occurs only when the fan is off.
6. Floors:
Type . Floor Above Conditioned Space
(No additional enpui required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10/18/2017
hp-PC 04:38PM
labs
1. General Details:
Floor Area 157.0 m?
Avg. Ceiling Height 26 m
Building Weight 341.8 kg/m*
1.1. OA Ventilation Requirements:
Space Usage ......... EDUCATION: Science laboratory
OA Requlremem 1 5.0 L/s/person
OA Requirement 2 ... .0.90 LU(s-m?)
Space Usage Defaults  ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead nghtlng 2.4. People:
Fixture Type ... Recessed (Unvented) Occupancy 10.0 People
Wattage 13.30 Wim? Activity Level ... Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wiperson
Schedule . lighting Schedule Latent 60.1 Wiperson
Schedule | Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 W/m? Sensible 0w
Schedule None Schedule None
Latent 0w
Schedul None
2.3. Electrical Equipment:
Wattage 18.0 Watis
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Us
Energy Analysis 0.00 Ls
Infiltration occurs only when the fan is off.
6. Floors
Floor Above Conditioned Space
(No additional mput required for this floor type).
1. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data
bash pharma 10192017
hp-PC 04:39PM

LIQUID AREA

1. General Details:
Floor Area 2526 m?
Avg. Ceiling Height 30 m
Building Weight 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage MISCELLANEOUS: General Manufacturing

OA Requi 1 5.0 LUis/person
OA Requi 2 0.90 L/(s-m?)
Space Usage Defaults - ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead nghtlng 2.4. People:
Fixture Type . ... Recessed (Unvented) Occupancy 4.0 People
Wattage 13.30 Wim? Activity Level . ... Office Work
Ballast Multiplier 1.00 Sensible 71.8 W/person
Schedule ... lighting Schedule Latent 60.1 W/person
Schedule g | Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 Wim? Sensible 0w
Schedule None Schedule None
Latent 0w
Schedule None
2.3. Electrical Equipment:
Wattage 42.0 Watts
Schedule general Schedule

3. Walls, Windows, Doors:
(Ne Wall, Window, Door data).

4. Roofs, Skylights:
(Ne Roof or Skylight data).

5. Infiltration:

Design Cooling 0.50 ACH
Design Heating 0.00 Ls
Energy Analysis 0.00 Lis

Infiltration occurs only when the fan is off.

6. Floors:
Type. ... Floor Above Conditioned Space
(No additional input required for this floor type).

7. Partitions:
(No partition data).

Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10119/2017
hp-PC 04:39PM
meeting&dining R
1. General Details:
Floor Area 2120 m?
Avg. Ceiling Height 27 m
Building Weight 341.8 kg/m®
1.1. OA Ventilation Requirements:
Space Usage .......................... OFFICE: Office space
OA Requirement 1 2.5 Lis/person
OARequirement 2 ... 0.30 Li(s-m?)
Space Usage Defaults - ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ... Recessed (Unvented) Occupancy 200 People
Wattage 13.30 Wim? Activity Level ..., Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wipersen
Schedule . lighting Schedule Latent 60.1 W/person
Schedule | Schedul
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 Wim? Sensible 0w
Schedule None Schedule None
Latent 0w
Schedule None
2.3. Electrical Equipment:
Wattage 2,60 Wim?
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
{No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Lis
Energy Analysis 0.00 Ls
Infiltration occurs only when the fan is off.
6. Floors:
Type: oo Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1

63



Space Input Data

bash pharma 1011972017
hp-PC 04:39PM
PACKING AREA- CORRIDORS
1. General Details:
Floor Area 3113 m*
Avg. Ceiling Height ............co.corre 300 M
Building Weight 3418 kg/m?
1.1. OA Ventilation Requirements:
Space Usage .MISCELLANEQUS: General Manufacturing
OA Requirement 1 5.0 Us/person
OA Requirement 2 .. .0.90 LU(s-m?)
Space Usage Defaults _ ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4 People:
Fixture Type d (U d) Occupancy 20.0 People
Wattage 13.30 Wim? Activity Level ... Office Work
Ballast Multiplier 1.00 Sensible 71.8 W/person
Schedule _______________lighting Schedule Latent 60.1 W/person
Schedule general Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 W/m? Sensible ow
Schedule None Schedule None
Latent ow
Schedule None
2.3. Electrical Equipment:
Wattage 60.0 Watts
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Us
Energy Analysis 0.00 Us
Infiltration occurs only when the fan is off.
6. Floors:
Type. - Floor Above Conditioned Space
(No additional |nput required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10M19/2017
hp-PC 04:39PM
plastic factory
1. General Details:
Floor Area 2320 m?
Avg. Ceiling Height 3.0 m
Building Weight 3418 kg/m?
1.1. OA Ventilation Requirements:
Space Usage MISCELLANEQUS General Manufacturing
OA Requi 5.0 Lisiperson
OA R 2 0.90 LU(s-m?)
Space Usage Defaults . ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead nghtmg 2.4, People:
Fixture Type __ ... Recessed (Unvented) Occupancy 6.0 People
Wattage 13.30 Wim? Activity Level ... Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wiperson
Schedule . lighting Schedule Latent 60.1 Wiperson
Schedule | Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 Wim* Sensible 0
Schedule None Schedule None
Latent 0
Schedule None
2.3. Electrical Equipment:
Wattage 145.0 Watts
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Us
Energy Analysis 0.00 Us
Infiltration occurs only when the fan is off.
6. Floors:
Type ... Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10/19/2017
hp-PC 04:40PM
POWDER AREA
1. General Details:
Floor Area 2526 m*
Avg. Ceiling Height 30 m
Building Weight 341.8 kg/m*
1.1. OA Ventilation Requirements:
Space Usage .MISCELLANEOUS: General Manufacturing
OA Requi t 1 5.0 Us/person
QA Requi t2 0.90 U(s-m?)
Space Usage Defaults . ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fhlure Type. . e Recessed (Unvented) Occupancy 4.0 People
Wattage 13.30 Wim? Activity Level ... Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wiperson
Schedule . lighting Schedule Latent 60.1 Wi/person
Schedule I Schedul
2.2, Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 Wim* Sensible 0
Schedule None Schedule None
Latent 0
Schedule None
2.3. Electrical Equipment:
Wattage 60.0 Watts
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Ls
Energy Analysis 0.00 Us
Infiltration occurs only when the fan is off.
6. Flours
- Floor Above Conditioned Space
(Na additional enpul required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10/19/2017
hp-PC 04:40PM
prayer
1. General Details:
Floor Area 60.0 m?
Avg. Ceiling Height 26 m
Building Weight 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ... OFFICE: Office space
OA Requirement 1 2.5 Lis/person
OA Requirement 2 ... 030 Li(s-m?)
Space Usage Defaults - ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ____________ Recessed (Unvented) Occupancy 25.0 People
Wattage 13.30 Wim? Activity Level ... ... Office Work
Ballast Multiplier 1.00 Sensible T1.8 Wiperson
Schedule .. lighting Schedule Latent 60.1 Wiperson
Schedule | Schedule
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 Wim? Sensible ow
Schedule None Schedule None
Latent ow
Schedule None
2.3. Electrical Equipment:
Wattage 260 Wim?
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Us
Energy Analysis 0.00 Us
Infiltration occurs only when the fan is off.
6. Floors:
Type ... Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 101192017
hp-PC 04:40PM
pwéstorage area
1. General Details:
Floor Area 1850 m?
Avg. Ceiling Height 30 m
Building Weight 3418 kg/m?
1.1. OA Ventilation Requirements:
Space Usage MISCELLANEOUS: General Manufacturing
OA Requi t 1 5.0 L/s/person
OA Requi t2 0.90 L/(s-m?)
Space Usage Defaults  ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4, People:
Fixture Type . ... Recessed (Unvented) Qccupancy 5.0 People
Wattage 13.30 Wim? ACIVIY LEVEL ..ot . Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wiperson
Schedule ... ... lightingSchedule Latent 60.1 W/person
Schedule g | Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 Wim? Sensible 0w
Schedule None Schedule None
Latent 0w
Schedule None
2.3. Electrical Equipment:
attage 145.0 Watts
Schedule general Schedule
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cocling 0.50 ACH
Design Heating 0.00 Ls
Energy Analysis 0.00 Ls
Infiliration occurs only when the fan is off.
6. Floors:
Type ... Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
(No partition data).
Hourly Analysis Program v4.90 Page 1 of 1
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Space Input Data

bash pharma 10/19/2017
hp-PC 04:37PM
administration office
1. General Details:
Floor Area 650.0 m*
Avg. Ceiling Height 26 m
Building Weight 341.8 kg/m*
1.1. OA Ventilation Requirements:
Space Usage ... OFFICE: Office space
OA Requirement 1 i 2y, LI SIPETSON
OA Requi t 2 0.30 Li(s-m?)
Space Usage Defaults .. ASHRAE Standard 62.1-2010
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type R d (U ted) Qccupancy 90.0 People
Wattage 13.30 W/m? ActivityLevel  Office Work
Ballast Multiplier 1.00 Sensible 71.8 Wiperson
Schedule lighting Schedul Latent 60.1 Wiperson
Schedule g | Schedul
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage 0.00 W/m* Sensible 0w
Schedule None Schedule None
Latent 0w
Schedule None
2.3. Electrical Equipment:
Wattage 2.60 Wim?
Schedule g | Schedul
3. Walls, Windows, Doors:
(No Wall, Window, Door data).
4. Roofs, Skylights:
(No Roof or Skylight data).
5. Infiltration:
Design Cooling 0.50 ACH
Design Heating 0.00 Ls
Energy Analysis 0.00 Ls
Infiltration occurs only when the fan is off.
6. Floors:
Type............. Floor Above Conditioned Space
(No additional input required for this floor type).
7. Partitions:
7.1. 1st Partition Details: 7.2. 2nd Partition Details:
Partiion Type ... Ceiling Partition (No partition data).
Area 710.0 m*
U-Value 2.839 W/(m>°K)
Uncondit. Space Max Temp . 9 °C
Ambient at Space Max Temp 350 °C
Uncondit. Space Min Temp _. 239 °C
Ambient at Space Min Temp .. 128 °C
Hourly Analysis Program v4.90 Page 1 of 1
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o) g Aglia caa of JASY) Uil

001-AHU-Powder A Input Data
Project Name: bash pharma 10182017
Prepared by. hpePC 04: 24P M

Equipment Type Chilled Water AHU

... ASHRAE 50.1 App G Fan Curve
Dirzrwesttiru

=5

1]
“

% Mirflow] 100 | 80
“wkw| w0 | @

% dirflow] 40 n
CT S 1

—lE B
4
=

Duct System Datac
Supply Duct Data:

Duct Leakage

Return Duct or Plenum Data:
Retum Air Via Ducted Return

=
2

1 Ione Components:

Space Assignments:
1: Zore 1 | |
POWDER AREA [

Thermostats and Zone Data:
Zone

1]
Cooling Testat: Oor. ol ]
Cooing Testat: Uinooc. 20
Heating Tsstat- Linocc. 1
Tusta? Throttiing Range: 1.
Direct Extowst Airfiow (1]
Direct Extaust Fan KW L]

s
ER#Edddad

Thermeatat Schedule it Schedule
Unoccupied Cooling is Busailable

Supply Terminals Data:
Zone

Minimum Airflow 40,00 ACH

Fourly Analyss Program w50 Fage | of 2
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002-AHU-Liquids A Input Data I
SR

Fimrra: bk s
L s
L. Germral Decalln:
o Spmen hams EG-AHU-Ligelzn &
Epapman Typs Chilled Warar 4500
far Spxinm Typs AR
b of sonsa 1
L wanniafios SyuHm COmer e
‘varrildaticn Air Do
sariow Coniml Conuasd Verdlsdon &iflos
Yrmdwion Sorg Vistnad ASHRAE Sid £2.1-22H0
Limcee. Diampsr Posiiion Opani
Diwbeizor Air T2 Lawsl &N pprm
‘Caniral Cooling Ouix:
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003-AHU-3A Injec A Input Data

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:26PM
1. General Details:
Air System Name 003-AHU-3A Injec A
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Constant Ventilation Airflow
Ventilation SizingMethod _________________ ASHRAE Std 62.1-2010
Unocc. Damper Position Open
Outdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Caoil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control .... . Constant Temperature - Fan On
Supply Fan Data:
Fan Type ASHRAE 90.1 App G Fan Curve
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 83 68 54 4 30
% Airflow| 40 30 20 10 0
% kW 21 13 7 3 0
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3 %
Duct Leakage 3%
Return Duct or Plenum Data:
Retum Air Via Ducted Return
3. Zone Components:
Space Assignments:
Zone 1: Zone 1 |
INJECTABLE AREA-A x1 |
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 00 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone All
Terminal Type VAV box
Minimum Airflow 50.00 ACH
Hourly Analysis Program v4.90 Page 1 of 2
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Project Name: bash pharma
Prepared by: hp-PC

004-AHU-3B lject A Input Data

1. General Details:
Air System Name 004-AHU-3B lject A
Equipment Type Chilled Water AHU
Air System Type VAV

Number of zones

1

]

Ventilation Air Data:
Airflow Control

. Ventilation System Components:

Constant Ventilation Airflow

Ventilation Sizing Method ... ASHRAE Std 62.1-2010
Unocc. Damper Position Open
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:

Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND

Caoil position Downstream of Mixing Point

Central Cooling Data:

Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control ...........ccooooooooooo <vvve.. CONstant Temperature - Fan On
Supply Fan Data:
Fan Type ASHRAE 90.1 App G Fan Curve
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 83 68 54 41 30
% Airflow| 40 30 20 10 0
% kW| 21 13 7 3 0
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3 %
Duct Leakage 3 %
Return Duct or Plenum Data:
Retumn Air Via Ducted Return
3. Zone Components:
Space Assignments:
IZone 1: Zone 1 I |
[INJECTABLE AREA-B [ =t ]
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 21.0 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone All
Terminal Type VAV box
Minimum Airflow 50.00 ACH

Hourly Analysis Program v4.90
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005-AHU-Pack-corridors Input Data

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:27PM
1. General Details:
Air System Name 005-AHU-Pack-corridors
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Constant Ventilation Airflow
Ventilation SizingMethod ASHRAE Std 62.1-2010
Unoce. Damper Position Open
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Coil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Ter ture 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control Constant Temperature - Fan On
Supply Fan Data:
Fan Type ASHRAE 90.1 App G Fan Curve
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 83 68 54 41 30
% Airflow| 40 30 20 10 0
% kW| 21 13 7 3 0
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3%
Duct Leakage 3%
Return Duct or Plenum Data:
Retumn Air Via Ducted Return
3. Zone Components:
Space Assignments:
Iche 1: Zone 1 ] |
|PACKING AREA- CORRIDORS [ ]
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone All
Terminal Type VAV box
Minimum Airflow 40.00 ACH
Hourly Analysis Program v4.90 Page 1 of 2
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006-AHU-Raw Mat store Input Data

Project Name: bash pharma 10119/2017
Prepared by: hp-PC 04:28PM
1. General Details:
Air System Name 006-AHU-Raw Mat store
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Ci it Ventilation Airflow
Ventilation Sizing Method ... ASHRAE Std 62.1-2010
Unocc. Damper Position Open
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Coil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control ... s, GONStant Temperature - Fan On
Supply Fan Data:
Fan Type Forward Curved
Configuration Draw-thru
Fan Performance 0 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 91 81 72 61 54
% Airflow| 40 30 20 10 0
% kW| 46 40 33 27 21
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3 %
Duct Leakage 3 %
Return Duct or Plenum Data:
Retumn Air Via Ducted Return
3. Zone Components:
Space Assignments:
IZune 1: Zone 1 ] |
[raw material store T
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Oce. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone All
Terminal Type VAV box
Minimum Airflow 20.00 ACH
Hourly Analysis Program v4.90 Page 1 of 2
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007-AHU-Finished Good store Input Data

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:28PM
1. General Details:
Air System Name 007-AHU-Finished Good store
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Constant Ventilation Airflow
Ventilation SizingMethod ASHRAE Std 62.1-2010
Unocc. Damper Position Closed
Damper Leak Rate 0 %
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Caoil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Coaling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control ____________________ Constant Temperature - Fan On
Supply Fan Data:
Fan Type ASHRAE 90.1 App G Fan Curve
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 83 68 54 41 30
% Airflow| 40 30 20 10 0
% kW 21 13 7 3 0
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3 %
Duct Leakage 3%
Return Duct or Plenum Data:
Retum Air Via Ducted Return
3. Zone Components:
Space Assignments:
[Zone 1: Zone 1 [ |
[ﬁnisf goods store ] x1 |
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 20 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Availabl
Supply Terminals Data:
Zone Al
Terminal Type VAV box
Hourly Analysis Program v4.90 Page 1 of 2
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008-AHU-Labs Input Data

Project Name: bash pharma 10119/2017
Prepared by: hp-PC 04:28PM
1. General Details:
Air System Name 008-AHU-Labs
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Constant Ventilation Airflow
Ventilation Sizing Method ... ASHRAE Std 62.1-2010
Unoce. Damper Position Open
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Coil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control ... rveneenienn, GONStant Temperature - Fan On
Supply Fan Data:
Fan Type Forward Curved
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 91 81 72 61 54
% Airflow| 40 30 20 10 0
% kW| 46 40 33 27 21
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3%
Duct Leakage 3 %
Return Duct or Plenum Data:
Retum Air Via Ducted Return
3. Zone Components:
Space Assignments:
IZune 1: Zone 1 ] |
|iabs [ x1 ]
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Oce. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone Al
Terminal Type VAV box with RH
Minimum Airflow 50.00 ACH
Hourly Analysis Program v4.90 Page 1 of 2
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009-AHU-Meeting-dining R Input Data

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:29PM
1. General Details:
Air System Name 009-AHU-Meeting-dining R
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control C it Ventilation Airflow
Ventilation SizingMethod . ASHRAE Std 62.1-2010
Unocc. Damper Position Open
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Coil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control ... Constant Temperature - Fan On
Supply Fan Data:
Fan Type Forward Curved
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 0 80 70 60 50
% kW| 100 91 81 72 61 54
% Airflow| 40 30 20 10 0
% kW| 46 40 33 27 21
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3%
Duct Leakage 3 %
Return Duct or Plenum Data:
Retumn Air Via Ducted Return
3. Zone Components:
Space Assignments:
Zone 1: 2
meeting&dining R x1
prayer x2
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul,
Unoccupied Cooling is Available
Supply Terminals Data:
Zone Al
Terminal Type VAV box
Hourly Analysis Program v4.90 Page 1 of 2
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010-AHU-Plastic Factory A Input Data

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:29PM
1. General Details:
Air System Name 010-AHU-Plastic Factory A
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Constant Ventilation Airflow
Ventilation Sizing Method ___ ... ASHRAE Std 62.1-2010
Unoce. Damper Position Open
QOutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 10.0 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Coil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control Ci 1t Temperature - Fan On
Supply Fan Data:
Fan Type ASHRAE 90.1 App G Fan Curve
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 4 %
% Airflow| 100 90 80 70 60 50
% kW| 100 a3 68 54 41 30
% Airflow| 40 20 10 0
% kW| 21 13 7 3 0
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3 %
Duct Leakage 3 %
Return Duct or Plenum Data:
Retum Air Via Ducted Return
3. Zone Components:
Space Assignments:
IZﬂne 1: Zone 1 ] |
|pla§ﬁ|: factory | x1 |
Thermostats and Zone Data:
Zone All
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Lss
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone All
Terminal Type VAV box
Minimum Airflow 20.00 ACH
Hourly Analysis Program v4.90 Page 1 of 2
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011-AHU- PW-Storage A Input Data

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:29PM
1. General Details:
Air System Name 011-AHU- PW-Storage A
Equipment Type Chilled Water AHU
Air System Type VAV
Number of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Constant Ventilation Airflow
Ventilation Sizing Method . ... ASHRAE Std 62.1-2010
Unocc. Damper Position Open
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Coil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control ...........cocc.ee. rrevnenerr. CONStant Temperature - Fan On
Supply Fan Data:
Fan Type ASHRAE 90.1 App G Fan Curve
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 83 68 54 41 30
% Airflow| 40 30 20 10 0
%kW| 21 13 7 3 0
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3 %
Duct Leakage 3 %
Return Duct or Plenum Data:
Retum Air Via Ducted Return
3. Zone Components:
Space Assignments:
Zone 1: Zone 1 |
pwéstorage area x|
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone All
Terminal Type VAV box
Minimum Airflow 20.00 ACH
Hourly Analysis Program v4.90 Page 1 of 2

80




012-AHU-Admin-Office Input Data

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:29PM
1. General Details:
Air System Name 012-AHU-Admin-Office
Equipment Type Chilled Water AHU
Air System Type VAV
MNumber of zones 1
2. Ventilation System Components:
Ventilation Air Data:
Airflow Control Constant Ventilation Airflow
Ventilation Sizing Method ... ASHRAE Std 62.1-2010
Unocc. Damper Position Open
Qutdoor Air CO2 Level 400 ppm
Preheat Coil Data:
Setpoint 100 °C
Heating Source Hot Water
Schedule JFMAMJJASOND
Coil position Downstream of Mixing Point
Central Cooling Data:
Supply Air Temperature 128 °C
Coil Bypass Factor 0.100
Cooling Source Chilled Water
Schedule JFMAMJJASOND
Capacity Control ... Constant Temperature - Fan On
Supply Fan Data:
Fan Type ASHRAE 90.1 App G Fan Curve
Configuration Draw-thru
Fan Performance 80 Pa
Overall Efficiency 54 %
% Airflow| 100 90 80 70 60 50
% kW| 100 83 68 54 4 30
% Airflow| 40 30 20 10 0
% kW 21 13 74 3 0
Duct System Data:
Supply Duct Data:
Duct Heat Gain 3 %
Duct Leakage 3 %
Return Duct or Plenum Data:
Retum Air Via Ducted Return
3. Zone Components:
Space Assignments:
IZone 1: Zone 1 ] |
|adminisiration office | x1 |
Thermostats and Zone Data:
Zone Al
Cooling T-stat: Occ. 220 °C
Cooling T-stat: Unocc. 220 °C
Heating T-stat: Occ. 210 °C
Heating T-stat: Unocc. 19.0 °C
T-stat Throttling Range 1.00 °K
Diversity Factor 50 %
Direct Exhaust Airflow 0.0 Us
Direct Exhaust Fan kW 0.0 kW
Thermostat Schedule fit Schedul
Unoccupied Cooling is Available
Supply Terminals Data:
Zone All
Terminal Type VAV box with RH
Minimum Airflow 20.00 ACH
Hourly Analysis Program v4.90 Page 1 of 2
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Air System Sizing Summary for 001-AHU-Powder A
Project Name: bash pharma 1011972017
Prepared by: hp-PC 04:46PM

Air System Information

AirSystemMame  001-AHU-Powder A Number of zones

Equipment Class — .CW AHU Floor Area . . —

Air System Type VAV Location L , sudan
Sizing Calculation Information

Caleulation Months ... MartoSep Zone LJs Sizing ... Peak zone sensible load

SizingData ... : _Calculated Space s Sizing Rt Coincident space loads
Central Cooling Coil Sizing Data

Total coil load 171 kW Load occurs at .Jun 1500

Sensible coil load 131 kW OADB/WB 424/260 °C

Coil Lis at Jun 1500 ........coevercrrissssssin. 8680 LIS Entering DB / WB ... 139 1 132 *C

Max block L/s at Jan 0000 8680 Lis Leaving DB/WB 126/126 °C

Sum of peak zone Ls .. 8680 Lis Coil ADP . 125 °C

Sensible heat ratio 0.764 Bypass Factor 0.100

Wim? 67.8 Design supply temp. 128 °C

Water flow @ 5.6 °K rise 0.74 Lis Zone T-stat Check 1of1 OK

Max zone temperature deviation 0.0 K

Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.

Supply Fan Sizing Data
Actual max Lfs at Jan 0000 . 8680 Lis Fan motor BHP 1.62 BHP
Standard Lis 8638 Ls Fan motor kW 129 kW
Actual max Li(s-m?) 34.36 L(s-m?) Fan static 80 Pa
Outdoor Ventilation Air Data
Designaiflowl/s .. . 24T Us Usfperson 123.67 Uslp
Lis=-m) o 098 L(s-m*)
Hourly Analysis Program v4.90 Page 1 of 13
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Project Name: bash pharma
Prepared by: hp-PC

System Psychrometrics for 001-AHU-Powder A

10/19/2017
04:46PM

June DESIGN COOLING DAY, 1500

TABLE 1: SYSTEM DATA

Dry-Bulb Specific | Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (Lis)| (W) (W)
Ventilation Air Inlet 42.4 0.01450 247 400 8729 3921
Vent - Return Mixing Outlet 13.9 0.00925 8680 791 - -
Preheat Coil Outlet 13.9 0.00925 8680 791 0 -
Central Cooling Coil QOutlet 12.6 0.00909 8680 791 13084 4043
Supply Fan Outlet 12.8 0.00909 8680 791 1286 -
Cold Supply Duct Outlet 12.8 0.00909 8420 7N - -
Zone Air B 13.1 0.00909 8420 803 3012 120
Return Plenum Qutlet 13.1 0.00909 8420 803 0 -
Duct Leakage Air QOutlet 12.8 0.00909 260 791 - -
Return Duct Outlet 13.1 0.00909 8680 803 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) (°C) (Lis)| (ppm) (W) (W)
Zone 1 1883 Deadband 3012 13.1 8420 803 0 0
System Psychrometrics for 001-AHU-Powder A
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:46PM
| WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific | Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s)| (W) (W)
Ventilation Air Inlet 35.0 0.01432 247 400 6574 3775
Vent - Return Mixing Qutlet 13.5 0.00927 8680 736 - -
Preheat Coil Outlet 13.5 0.00927 8680 738 0 -
Central Cooling Coil QOutlet 12.7 0.00912 8680 736 8893 3775
Supply Fan Outlet 12.8 0.00912 8680 736 1286 -
Cold Supply Duct Outlet 12.8 0.00912 8420 736 - -
Zone Air - 12.9 0.00912 8420 746 1033 0
Return Plenum Qutlet 12.9 0.00912 8420 746 0
Duct Leakage Air Outlet 12.8 0.00912 260 736 - e
Return Duct Qutlet 12.9 0.00912 8680 746 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) (°C) (Lis)| (ppm) (W) (W)
Zone 1 0 Deadband 1033 12.9 8420 746 0 0
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Air System Sizing Summary for 002-AHU-Liquids A

Project Name: bash pharma 1011912017
Prepared by: hp-PC 04:46PM
Air System Information
Air System Name _ _002-AHU-Liquids A Number of zones 1
Equipment Class ... . CW AHU Floor Area 2526 m?
Air System Type VAV Location ... ... khartoum, sudan
Sizing Calculation Information
Calculation Months ............... Mar to Sep Zone L/s Sizing .. ...Peak zone sensible load
Sizing Data Calculated Space Uis Sizing . Coincident space loads
Central Cooling Coil Sizing Data
Total coil load Load ocours at Jun 1500
Sensible coil load OADB/WB 4241260 °C
Coil Us at Jun 1500 . Entering DB / WB ... 13.9/13.2 *°C
Max block L/s at Jan Leaving DB / WB 1261126 °C
Sum of peak zone L/s Coil ADP 125 °C
Sensible heat ratio Bypass Factor 0.100
mkW % Resulting RH a7 %
Wim?* g Design supply temp. 128 °C
Water flow @ 5.6 °K rise 0.74 Us Zone T-stat Check 1of1 OK
Max zone temperature deviation IR Aty | 1 S
Supply Fan Sizing Data
Actual max L/s at Jan 0000 8680 LUs Fan motor BHP 1.62 BHP
Standard Lis 8638 L's Fan motor kW 1.29 kw
Actual max LU(s-m?) . ...34.36 Li(s-m?) Fan static 80 Pa
Outdoor Ventilation Air Data
Design airflow Lis 247 LUs Lisiperson 123.67 LUisfperson
L/(s-m?) 0.98 L/(s-m?)
Hourly Analysis Program v4.90 Page 1 of 13
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System Psychrometrics for 002-AHU-Liquids A

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:46PM
[ June DESIGN COOLING DAY, 1500 ]
TABLE1: SYSTEM DATA
Dry-Bulb Specific | Sensible Latent
Temp Humidity Airﬂow; CO2 Level Heat Heat:
Component L (°C) (kgikg) (Lis)| (ppm) W) W)
Ventilation Air Inlet 424 0.01450 247 400 8730 3921
Vent - Return Mixing Qutlet 13.9 0.00925 8680 791 - -
Central Cooling Coil Outlet 126 0.00909 8680 791 13066 4043
Supply Fan Outlet 12.8 0.00909 8680 791 1286 -
Cold Supply Duct Outlet 128 0.00909 8420 791 - -
Zone Air - 131 0.00909 8420 803 2994 120
Return Plenum Qutlet 13.1 0.00909 8420 803 0 -
Duct Leakage Air Qutlet 12.8 0.00909 260 791 - -
Return Duct Outlet 13.1 0.00909 8680 803 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altifude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone coz Heating | Heating
Load T-stat Cond Temp| Airflow Level Coil | Unit
Zone Name w) Mode w) (*€) (Us)|  (ppm) W) W)
Zone 1 1865 Deadband 2994 13.1 8420 803 0 [ 0
System Psychrometrics for 002-AHU-Liquids A
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:46PM
[ WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent|
Temp Humidity Airflow| CO2 Level Heat Heat
Comp Locati (°C) (kg/kg) (Lis)| (ppm) W) W)
Ventilation Air Inlet 35.0 0.01432 247 400 6574 3775
Vent - Return Mixing Outlet 13.5 0.00927 8680 736 - -
Central Cooling Coil Outlet 127 0.00912 8680 736 8893 3775
Supply Fan Outlet 12.8 0.00912 8680 736 1286 -
Cold Supply Duct Outlet 128 0.00912 8420 736 - -
Zone Air - 12.9 0.00912 8420 746 1033 0
Return Plenum Outlet 12.9 0.00912 8420 746 0 -
Duct Leakage Air Outlet 12.8 0.00912 260 736 - -
Return Duct Outlet 129 0.00912 8680 746 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE2: ZONE DATA
Zone Terminal | Zone
Sensible| Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil | Unit,
Zone Name (W) Mode (W) (°C) (L's)|  (ppm) (W) (W)
Zone 1 0 Deadband 1033 12.9 8420 746 0[ 0
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| Air System Sizing Summary for 003-AHU-3A Injec A md
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System Psychrometrics for 003-AHU-3A Injec A

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:47PM
| June DESIGN COOLING DAY, 1500 ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 42.4 0.01450 184 400 6498 2907
Vent - Return Mixing Outlet 13.7 0.00923 8054 793 - -
Preheat Coil Outlet 13.7 0.00923 8054 793 0 -
Central Cooling Coil Outlet 12.7 0.00910 8054 793 9949 2999
Supply Fan Outlet 12.8 0.00910 8054 793 1193 -
Cold Supply Duct Outlet 12.8 0.00910 7813 793 - -
Zone Air - 13.0 0.00911 7813 802 2216 90
Return Plenum Outlet 13.0 0.00911 7813 802 0 -
Duct Leakage Air Outlet 12.8 0.00910 242 793 - -
Return Duct Outlet 13.0 0.00911 8054 802 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone coz Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode W) (°C) (Lls) (ppm) (W) (W)
Zone 1 1373 Deadband 2216 13.0 7813 802 0 0
System Psychromedrics for 003-AHU-3A Injec A
Fimrra: bamt snarTs Lt
)
||
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Air System Sizing Summary for 004-AHU-3B lject A
Project Name: bash pharma

10182017
O04:4TPM
Ajr System Information
Air Syslem MName 004-AHU-3B lject & Number of zones 1
Equipment Class CW AHL Floor Anea 187.5 m”
Sizing Calculation Information
Calculation Months Mar to Sep Zone Lf's Sizng Peak zone sensible load
Sizing Data Calculated Space Lis Sizing Coincident space loads
Central Cooling Coil Sizing Data
Tolal cod load 129 kW Load occurs al Jun 1500
Sensible col load a8 kW OADBE!'WE 24160 "C
Coil Ls at Jun 1500 8054 Lis Enlerng DB | WB 1371131 *C
Maxbiock Lfe at JanDO00 . 8054 Lis lesingDB/WE . 1LTI126 °C
Sum of peak zone Lis 8054 Liz Caoil ADP 125 *C
Sensible heat ratio Bypass Faclor ... 100
kW 14.5 Resulling RH %
Wim? 0.1 Design supply lemp. 128 T
Waler Now (E 5.6 "K rise 0.56 Lis Zone T-stal Chek 1of1 OK
Max mone lemperalure devialion 00 K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Aciual max Lis al Jan 0000 8054 Lis Fan mobor BHP 1.50 BHP
Standard L/s 8015 Lis Fan mobor W 1.18 KW
Aciual max Li[s-n) 4296 Lijs-m) Fan sialic M Pa
Outdoor Ventilation Air Data
Design aiflowlés . 184 Ls Lisipersan 12250 Lispersan
Li[g-r) 098 Lifs-m?)
Howly Andysis Frogram 4,90 Page 1 of 13
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System Psychrometrics for 004-AHU-3B lject A

89

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:47PM
I June DESIGN COOLING DAY, 1500 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Locati (*C) (kglkg) (Ls) (ppm) w) W)
Ventilation Air Inlet 424 0.01450 184 400 6498 2907
Vent - Return Mixing Outlet 13.7 0.00923 8054 793 - -
Preheat Coil Outlet 13.7 0.00923 8054 793 0 -
Central Cooling Coil Outlet 12.7 0.00910 8054 793 9949 2999
Supply Fan Qutlet 12.8 0.00910 8054 793 1193 -
Cold Supply Duct Outlet 12.8 0.00910 7813 793 - -
Zone Air - 13.0 0.00911 7813 802 2216 90
Return Plenum Outlet 13.0 0.00911 7813 802 0 -
Duct Leakage Air Qutlet 12.8 0.00910 242 793 - -
Return Duct Qutlet 13.0 0.00911 8054 802 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site alfitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m
TABLE 2: ZONE DATA
Zone! Terminal Zone
Sensible’ Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) (°c) (Us)| (ppm) (W) (W)
Zone 1 1373 Deadband 2216 13.0 7813 802 0 0
System Psychrometrics for 004-AHU-3B lject A
Project Name: bash pharma 101852017
P bz D4:4TPM
[ WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Spoﬁ‘ﬂci Sensible Latent
Temp Hurmidity | Airflow | COZ Level Heat Heat
Component Location rcy (1] {ppem) W) W)
Venlilation Al Inded 35.0 0.04432 184 400 4E8E 2801
Vel - Relum Midng Ohuitlet 13.4 0.00324 B4 fici] -
Preheal Col Oublet 134 0.00924 B054 ™| 0 -
Central Coaling Cail Outlet 127 0.00912 BO54 |1 BB40 2801
Supply Fan Ouatled 128 0.00912 BS54 L] 1183 -
Cold Supply Duel Owillet 128 0.00912 7813 o1 =
Zone Air - 128 0.00912 Ta13 EOD TET 0
Feturn Plenum Outlet 129 0.00912 7813 80D 0 -
Duct Leakage Air Outlet 128 0.00912 242 ™ -
Rieturn Duel Outlet 129 0.00912 BO54 80D = -
Air Denaily x Hest Capacity x Conversion Factor: Al sea Jevel » 1207, Al zile sllitude = 1201 WiLe-K)
Air Density x Heal of Vaporization x Cormversion Factor: Al s8a level ® 2947 6, Al sile alilude = 2333.3 WALS)
Site Altlude » 41.0m
TABLE 2: ZOMNE DATA
Zone | Terminal Zone,
Somlbu| Zane Zone Zone coz Heating Heating
| Load T-atat Cond Temp| Airflow Level Coil Unit
Zone Name | (W) Mode W) rE) (U} [ppm) ) (L]
Zone 1 | 0]  Deadband TET 128]  TE13 500 1] 0




Air System Sizing Summary for 005-AHU-Pack-corridors

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:48PM
Air System Information
Air System Name 005-AHU-Pack-corridors Number of zones 1
Equipment Class F . CWAHU Floor Area M3 m?
Air System Type VAV Location ... KN@TtOUM, SUdan
Sizing Calculation Information
Calculation Months ... Mar to Sep Zone L/s Sizing .................... Peak zone sensible load
Sizing Data Calculated Space Us Sizing .. Coincident space loads
Central Cooling Coil Sizing Data
Total coil load 259 kW Load occurs at Jun 1500
Sensible coil load 193 kW OA DB/ WB 424/26.0 °C
Coil s at Jun 1500 ... 10698 U Entering DB/WB ... 141 1 13,4 °C
Max black L/s at Jan 0000 - LeavingDB/WB . . 1261126 °C
Sum of peak zone L/s 10698 Lis Coil ADP 125 *°C
Sensible heat ratio . 0.744 Bypass Factor 0.100
m3kW 12.0 Resulting RH 9% %
Wim? 83.3 Design supply temp. 128 *C
Water flow @ 5.6 °K rise 112 Us Zone T-stat Check 1of1 OK
Max zone temperature deviation ... .00 K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max L/s at Jan 0000 R 10698 Lis Fan motor BHP 200 BHP
Standard L/s 10646 Lis Fan motor kW 1.58 kW
Actual max L/(s-m?) 34.36 L/(s-m?) Fan static 80 Pa
Outdoor Ventilation Air Data
Design airflow Lis 380 Us Lisiperson 38.02 Lis/person
Li(s-m?) 1.2 U(s-m?)
Hourly Analysis Program v4.90 Page 1 of 13
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System Psychrometrics for 005-AHU-Pack-corridors

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:48PM
[ June DESIGN COOLING DAY, 1500 |

TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kglkg) (Lis) (ppm) (W) (W)
Ventilation Air Inlet 424 0.01450 380 400 13399 6024
Vent - Return Mixing Outlet 14.1 0.00929 10698 796 - -
Preheat Coil Outlet 14.1 0.00929 10698 796 0 -
Central Cooling Coil Outlet 12.6 0.00908 10698 796 19301 6628
Supply Fan Outlet 12.8 0.00908 10698 796 1585 -
Cold Supply Duct Outlet 12.8 0.00908 10377 796 - -
Zone Air - 13.1 0.00910 10377 811 4232 601
Return Plenum Outlet 131 0.00910 10377 811 0 -
Duct Leakage Air Qutlet 12.8 0.00908 321 796 - -
Return Duct Qutlet 13.1 0.00910 10698 811 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) (°C) (L/s) (ppm) (W) (W)
Zone 1 2848 Deadband 4232 131 10377 81 0 0
System Psychrometrics for 005-AHU-Pack-corridors
Praject Name: bash pharma 10192017
Prepared by: hp-PC 04:48PM
l WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific [ Sensible Latent
Temp Humidity Airflow| CO2 Level | Heat: Heat
Component Location (°C) (kglkg) ({L/s) (ppm) {w) (W)
Ventilation Air Inlet 35.0 0.01432 380 400 10104 5810
Vent - Return Mixing Qutlet 13.7 0.00930 10698 669 = 2
Preheat Coil Qutlet 13.7 0.00930 10698 669 0 s
Central Cooling Coil Qutlet 12.7 0.00911 10698 669 12962 5810
Supply Fan Qutlet 12.8 0.00911 10698 669 1585 2
Cold Supply Duct Qutlet 12.8 0.00911 10377 669 - -
Zone Air s 12.9 0.00911 10377 679 1273 0
Return Plenum Qutlet 12.9 0.00911 10377 679 0
Duct Leakage Air Qutlet 12.8 0.00911 321 669 % 4
Return Duct Outlet 12.9 0.00911 10698 679 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE2: ZONE DATA
Zone| I Terminal Zone
Sensible| | Zone Zone Zone co2 Heating Heating
Load | T-statf Cond Temp| Airflow Level Coil Unit
Zone Name w)) Mode (W) (°C) {Ls) (ppm) (W) (W)
Zone 1 0| Deadband| 1273 129] 10377 679 0 0
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Air System Sizing Summary for 006-AHU-Raw Mat store

Praject Name: bash pharma 10192017
Prepared by: hp-PC 04:48PM
Air System Information
Air System Name _006-AHU-Raw Mat store Number of zones 1
EquipmentClass .. . —..CW AHU Floor Area 600.0 m*
Air System Type VAV Location ... khartoum, sudan
Sizing Calculation Information
Calculation Months ..o Mar to Sep Zone L/s Sizing .. _..Peak zone sensible load
Sizing Data Calculated Space Lis Sizing _ Coincident space loads
Central Cooling Coil Sizing Data
Total coil load Load occurs at Jun 1500
Sensible coil load OA DB/ WB 424/260 °C
Coil Ls at Jun 1500 ........... Entering DB/ WB ... 13.9/13.3 °C
Max block L/s at Jan 0000 LeavingDB/WB 12.8/127 °C
Sum of peak zone Lis Coil ADP 126 °C
Sensible heat ratio ___ Bypass Factor 0.100
mikW Resuiting RH 9% %
Wim? Design supply temp. 128 °C
Water flow @ 5.6 °K rise Zone T-stat Check 1of1 OK
Max zone temperature deviation e 0.0 °K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max Lfs at Jan 0000 .. S 17182 Uss Fan motor BHP 0.00 BHP
Standard L/s 17009 LUis Fan motor kW 0.00 kW
Actual max Li(s-m?) 28.64 Li(s-m?) Fan static 0 Pa
Outdoor Ventilation Air Data
Design airflow Lis 373 Us Lis/person 149.00 Lsiperson
U(s-m?) 0.62 L/(s-m?)
Hourly Analysis Program v4.90 Page 1 of 13
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System Psychrometrics for 006-AHU-Raw Mat store

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:48PM
[ June DESIGN COOLING DAY, 1500 ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific | Sensible Latent]
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kgikg) (Lis) (W) (W)
Ventilation Air Inlet 424 0.01450 373 400 13057 5823
Vent - Return Mixing Outlet 13.9 0.00928 17182 793 - -
Preheat Coil Outlet 13.9 0.00928 17182 793 0 -
Central Cooling Coil Outlet 12.8 0.00917 17182 793 23322 5977
Supply Fan Outlet 12.8 0.00917 17182 793 0 -
Cold Supply Duct Outlet 12.8 0.00917 16667 793 - -
Zone Air - 13.3 0.00917 16667 802 10093 150
Return Plenum Qutlet 13.3 0.00917 16667 802 0 -
Duct Leakage Air QOutlet 128 0.00917 515 793 - -
Return Duct Outlet 13.3 0.00917 17182 802 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone coz Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) (°C) (L/s) (ppm) (W) (W)
Zone 1 5729 Deadband 10093 13.3] 16667 802 0 0
System Psychrometrics for 006-AHU-Raw Mat store
Project Name: bash pharma 10119/2017
Prepared by: hp-PC 04:46PM
L WINTER DESIGN HEATING
TABLE1: SYSTEM DATA
Dry-Bulb Specific | Sensible Latent
Temp Humidity Airflow| CO2 Level| Heat Heat
Component Location (°C) (kglkg) {L/s) {ppm) | (W) (W)
Ventilation Air Inlet 350 0.01432 373 400 9857 5595
Vent - Return Mixing Qutlet 13.5 0.00931 17182 791 - -
Preheat Coil Qutlet 13.5 0.00931 17182 Ll 0 #
Central Cooling Coil QOutlet 12.8 0.00920 17182 ™ 13891 5595
Supply Fan Outlet 12.8 0.00920 17182 791 0 -
Cold Supply Duct QOutlet 12.8 0.00920 16667 791 - -
Zone Air - 13.0 0.00920 16667 800 4034 0
Return Plenum Qutlet 13.0 0.00920 16667 800 0
Duct Leakage Air Qutlet 12.8 0.00920 515 79 5 5
Return Duct Outlet 13.0 0.00920 17182 800 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site alfitude = 1.201 W/{L/s-K)
Air Density x Heat of Vaponization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m
TABLE2: ZONE DATA
Zone \ Terminal Zone
Sensible Zone Zone Zone coz Heating Heating
Load T-stat Cond Temp| Airflow Level| Caoil Unit
Zone Name (W) Mode (W) (°C) (Ls)]  (ppm)| (W) (W)
Zone 1 0 Deadband 4034 13.0] 16667 800/ 0 0
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Air System Sizing Summary for 007-AHU-Finished Good store

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC (04:49PM
Air System Information
Air System Name 007-AHU-Finished Good store Number of zones 1
Equipment Class B ...CW AHU Floor Area 4042 m*
Air System Type VAV Location __._....coccrriricner... KNATtOUM, SUdan
Sizing Calculation Information
Calculation Months ... Mar to Sep Zone L/s Sizing ... ...Peak zone sensible load
Sizing Data Calculated Space Lis Sizing . Coincident space loads
Central Cooling Coil Sizing Data
Total coil load 218 kW Load occurs at Jun 1500
Sensible coil load 176 kW OA DB /WB
Coil s at Jun 1500 11575 Lis Entering DB/ WB ...
Max block L/s at Jan 000« 11575 Lis Leaving DB / WB 12.6/12.6 °C
Sum of peak zone L/s 11575 LUs Coil ADP 125 °C
Sensible heat ratio . 0.808 Bypass Factor 0.100
mkW 185 Resulting RH 95 %
Wim?* 54.0 Design supply temp. 128 °C
Water flow @ 5.6 °K rise 0.94 Ls Zone T-stat Check 1of1 OK
Max zone temperature deviation 0.0 °K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max L/s at Jan 0000 ... .. 11575 Lis Fan motor BHP 216 BHP
Standard Lis 11519 Lis Fan motor kW 1M kw
Actual max L/(s-m?) 28.64 L/(s-m?) Fan static 80 Pa
Outdoor Ventilation Air Data
Design airflow Lis 255 Lis Lisiperson 102.01 Lisfperson
Li(s-m*) 0.63 L/(s-m?)
Hourly Analysis Program v4.90 Page 1 of 13
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System Psychrometrics for 007-AHU-Finished Good store

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:49PM
| June DESIGN COOLING DAY, 1500 ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kglkg) (Lls) (W) (W)
Ventilation Air Inlet 424 0.01450 255 400 8938 4048
Vent - Return Mixing Outlet 13.9 0.00921 11575 794 - -
Preheat Coil Outlet 13.9 0.00921 11575 794 0 -
Central Cooling Coil Outlet 12.6 0.00908 11575 794 17627 4201
Supply Fan Outlet 12.8 0.00908 11575 794 1715 -
Cold Supply Duct Outlet 12.8 0.00908 11228 794 - -
Zone Air - 13.3 0.00909 11228 803 6857 150
Return Plenum Outlet 13.3 0.00909 11228 803 0 -
Duct Leakage Air Outlet 12.8 0.00908 347 794 - -
Return Duct Outlet 13.3 0.00909 11575 802 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode W) (°C) (Ls)|  (ppm) W) W)
Zone 1 3918 Deadband 6857 133 11228 803 0 0
System Psychrometrics for 007-AHU-Finished Good store
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:49PM
L WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific | Sensible Latent|
Temp Humidity Airflow| CO2 Level| Heat Heat
Component Location (°C) (kglkg) (L/s) {ppm) | (W) (W)
Ventilation Air Inlet 35.0 0.01432 255 400 6748 3893
Vent - Return Mixing Outlet 13.5 0.00923 11575 791 - -
Preheat Coil Outlet 135 0.00923 11575 791 0 -
Central Cooling Coil Outlet 127 0.00912 11575 il 11181 3893
Supply Fan Outlet 12.8 0.00912 11575 791 1715 -
Cold Supply Duct Outlet 12.8 0.00912 11228 791 - -
Zone Air - 13.0 0.00912 11228 800 2717 0
Return Plenum Outlet 13.0 0.00912 11228 800 0
Duct Leakage Air Outlet 12.8 0.00912 347 791 - -
Return Duct Outlet 13.0 0.00912 11575 800 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 WAL/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/L/s)
Site Altitude = 41.0m
TABLE 2: ZONE DATA
Zone| | Terminal Zone
Sensible | | Zone Zone Zone co2 Heating Heating
Load | T-statf Cond Temp| Airflow Level Coil Unit
Zone Name W)/ Mode | (W) (°C) (L/s) (ppm) (W) (W)
Zone 1 0]  Deadband| 2717 13.0] 11228 800 0 0
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Air System Sizing Summary for 008-AHU-Labs

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:49PM
Air System Information
Air System Name _008-AHU-Labs Number of zones 1
Equipment Class i —...CW AHU Floor Area 157.0 m*
Air System Type VAV Location ... KhaTtoum, sudan
Sizing Calculation Information
Calculation Months — - Mar to Sep Zone Lis Sizing - - Peak zone sensible load
Sizing Data Calculated Space Us Sizing . Coincident space loads
Central Cooling Coil Sizing Data
Total coil load 61.9 kW Load occurs at Jun 1500
Sensible coil load 575 kW OADB/WB 4241260 °C
Coil Us at Jun 1500 oo 5845 s Entering DB/ WB oo 20.8 1 156 °C
Max block L/s at Jan 0000 Leaving DB/WB . 1267124 °C
Sum of peak zone L/s ... Coil ADP 1.7 °C
Sensible heat ratio Bypass Factor 0.100
m*kW Resulting RH 59 %
Wim? Design supply temp. 128 °C
Water flow @ 5.6 °K rise Zone T-stat Check 1of1 OK
Max zone temperature deviation -0.0 K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max L/s at Jan 0000 5845 Us Fan motor BHP 1.08 BHP
Standard Lis 5816 Lis Fan motor kW 0.87 kw
Actual max L/(s-m?) 37.23 L(s-m?) Fan static 80 Pa
Outdoor Ventilation Air Data
Design airflow Lis 239 Us Uisiperson 47.83 Uslperson
L/(s-m?) 1.52 L/(s-m?)
Hourly Analysis Program v4.90 Page 1 of 13
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System Psychrometrics for 008-AHU-Labs

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:49PM
[ June DESIGN COOLING DAY, 1500 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (ka/kg) (Lis) (W) (W)
Ventilation Air Inlet 424 0.01450 239 400 6473 4094
Vent - Return Mixing Qutlet 208 0.00890 5845 793 - -
Preheat Coil Outlet 20.8 0.00890 5845 793 0 -
Central Cooling Coil QOutlet 12.6 0.00864 5845 793 57478 4396
Supply Fan Qutlet 12.8 0.00864 5845 793 866 -
Cold Supply Duct Qutlet 12.8 0.00864 5669 793 - -
Zone Air - 20.1 0.00866 5669 810 1548 300
Return Plenum Qutlet 20.1 0.00866 5669 810 0 -
Duct Leakage Air Qutlet 12.8 0.00864 175 793 - -
Return Duct Qutlet 19.9 0.00866 5845 810 - -
Air Densify x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altifude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE 2: ZONE DATA
Zone Terminal | Zone
Sensible Zone Zone Zone co2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) (°C) (Lis)] (ppm) (W) (W)
Zone 1 1421 Heating 1548 20.1 5669 810 48548 0
System Psychrometrics for 008-AHU-Labs
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:49PM
[ WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific | Sensible Latent
Temp Humidity Airflow| CO2 Level | Heat Heat
'Component Location (°C) (kglkg) {L/s) {ppm) | (W) (W)
Ventilation Air Inlet 35.0 0.01432 239 400 4341 3967
Vent - Return Mixing Qutlet 20.5 0.00890 5845 632 - -
Preheat Coil Outlet 20.5 0.00890 5845 632 0 -
Central Cooling Coil QOutlet 12.7 0.00867 5845 632 55142 3967
Supply Fan Outlet 12.8 0.00867 5845 632 866 -
Cold Supply Duct Qutlet 12.8 0.00867 5669 632 - -
Zone Air - 20.1 0.00867 5669 642 61 0
Return Plenum Outlet 2041 0.00867 5669 642 0
Duct Leakage Air Outlet 128 0.00867 175 632 = -
Return Duct Outlet 19.9 0.00867 5845 642 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE2: ZONE DATA
Zone [ Terminal Zone
Sensible Zone Zone| Zone coz| Heating Heating
Load T-stat Cond Temp| Airflow Level | Coil Unit
Zone Name (W) Mode w) (°C) (Us)|  (ppm)| w) w)
Zone 1 0 Heating 61 20.1 5669 642| 49874 0
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Air System Sizing Summary for 009-AHU-Meeting-dining R

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:50PM
Air System Information
Air System Name _______009-AHU-Meeting-dining R Number of zones 1
Equipment Class ~...CW AHU Floor Area 3320 m?
Air System Type VAV Location ... KNATtOUM, SUdan
Sizing Calculation Information
Calculation Months . § ... Mar to Sep Zone L/s Sizing - _...Peak zone sensible load
Sizing Data Calculated Space Us Sizing . Coincident space loads
Central Cooling Coil Sizing Data
Total coil load Load occurs at Jun 1500
Sensible coil load OADB/WB 4241260 °C
Coil /s at Jun 1500 ... Entering DB / WB 15.0/13.8 °C
Max block L/s at Jan 0000 Leaving DB / WB ; I 12.6/12.5 °C
Sum of peak zone Lfs . Coil ADP 124 °C
Sensible heat ratio Bypass Factor 0.100
m*kW Resulting RH 92 %
Wim?* Design supply temp. 128 °C
Water flow @ 5.6 °K rise Zone T-stat Check 1of1 OK
Max zone temperature deviation ... 00 °K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max L/s at Jan 0000 5065 Lis Fan motor BHP 0.95 BHP
Standard Lis 5041 Us Fan motor kW 0.75 kw
Actual max L/(s-m?) 15.26 L/(s-m?) Fan static 80 Pa
Outdoor Ventilation Air Data
Design airflow Lis 198 Ls Lisiperson 5.66 Lis/person
Li(s-m*) 0.60 Li/(s-m?)
Hourly Analysis Program v4.90 Page 1 of 14
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System Psychrometrics for 009-AHU-Meeting-dining R
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:50PM

[ June DESIGN COOLING DAY, 1500 ]

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kglkg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 424 0.01450 198 400 6789 3098
Vent - Return Mixing Outlet 15.0 0.00937 5065 1637 - -
Preheat Coil Outlet 15.0 0.00937 5065 1637 0 -
Central Cooling Coil Outlet 12.6 0.00902 5065 1637 14514 5203
Supply Fan Outlet 127 0.00902 5065 1637 750 -
Cold Supply Duct Outlet 12.8 0.00902 4913 1637 - -
Zone Air - 13.9 0.00917 4913 1690 6807 2103
Return Plenum Outlet 13.9 0.00917 4913 1690 0 -
Duct Leakage Air Outlet 127 0.00902 152 1637 - -
Return Duct Outlet 13.9 0.00916 5065 1688 - -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m

TABLE 2: ZONE DATA

Zone Zone
Sensible Zone Zone Zone co2 Heating
Load T-stat Cond Temp| Airflow Level Unit|
Zone Name (W) Mode (W) (°C) (LIs)| (ppm) (W)
2 5584 Deadband 8807 13.9 4913 1690 0
System Psychrometrics for 009-AHU-Meeting-dining R
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:50PM
[ WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific | Sensible Latent
Temp Humidity Airflow| CO2 Level | Heat Heat
Component Location (°C) (ka/kg) (L/s) (ppm) | (W) (W)
\Ventilation Air Inlet 35.0 0.01432 198 400 5214 3034
'Vent - Return Mixing Outlet 13.9 0.00930 5065 638 - -
Preheat Caoil Qutlet] 13.9 0.00930 5065 638 0 -
Central Cooling Coil Qutlet 12.7 0.00910 5065 638 7767 3034
Supply Fan QOutlet 12.8 0.00910 5065 638 750 -
Cold Supply Duct Qutlet 12.8 0.00910 4913 638 - -
Zone Air - 13.1 0.00910 4913 648 1803 0
Return Plenum QOutlet 13.1 0.00810 4913 648 0
Duct Leakage Air Qutlet 12.8 0.00910 152 638 - -
Return Duct Outlet 13.1 0.00910 5065 648 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Facfor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m
TABLE 2: ZONE DATA
Zone [ Terminal Zone
Sensible Zone Zone Zone coz| Heating Heating
Load T-stat Cond Temp| Airflow Level | Coil Unit
Zone Name w) Mode W) ol (us) (ppm)| W) w)
2 0 Deadband 1803 13.1 4913 648] 0 0
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Air System Sizing Summary for 010-AHU-Plastic Factory A

Project Name: bash pharma 1018/2017
Prepared by: hp-PC 04:50PM
Air System Information
Air System Name _ 010-AHU-Plastic Factory A Number of zones 1
Equipment Class . BE e . CW AHU Floor Area 2320 m?
Air System Type VAV Location . . khartoum, sudan
Sizing Calculation Information
Calculation Months oo Mar to Sep Zone Lis Sizing Peak zone ible load
Sizing Data Calculated Space s Sizing . Coincident space loads
Central Cooling Coil Sizing Data
Total coil load Load occurs at Jul 1500
Sensible coil load OADB/WB 43.0/26.0 °C
Coil s at Jul 1500 . Entering DB/ WB _ ..152/138 °C
Max block Lis at Jan 0000 Leaving DB/ WB _ . 1267125 °C
Sum of peak zone L/s Coil ADP 124 °C
Sensible heat ratio Bypass Factor 0.100
mAkW Resulting RH 94 %
Wim? Design supply temp. 128 °C
Water flow @ 5.6 °K rise 0.68 Zone T-stat Check 1of1 OK
Max zone temperature deviation ... 00 °K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max Lis at Jan 0000 .. Fan motor BHP 0.74 BHP
Standard L/s Fan motor kW 0.59 kW
Actual max Li(s-m?) 17.18 U(s-m?) Fan static 80 Pa
Outdoor Ventilation Air Data
Design airflow Lis 239 Us Lislperson 79.60 Lislperson
L(s-m?) 1.03 L(s-m?)
Hourly Analysis Program vd.80 Page 1 of 13
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System Psychrometrics for 010-AHU-Plastic Factory A
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:50PM

[ July DESIGN COOLING DAY, 1500 ]

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kglkg) (Lis) (ppm) (W) (W)
Ventilation Air Inlet 430 0.01427 239 400 8496 3666
Vent - Return Mixing Outlet 15.2 0.00935 3986 686 - -
Preheat Coil Outlet 15.2 0.00935 3986 686 0 -
Central Cooling Coil Outlet 12.6 0.00902 3986 686 12046 3848
Supply Fan Outlet 12.8 0.00902 3986 686 591 -
Cold Supply Duct Outlet 12.8 0.00902 3867 686 - -
Zone Air - 13.4 0.00904 3867 705 2902 180
Return Plenum Outlet 134 0.00904 3867 705 0 -
Duct Leakage Air Outlet 12.8 0.00902 120 686 - -
Return Duct Outlet 13.4 0.00904 3986 705 - -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m

TABLE 2: ZONE DATA

Zone Terminal Zone

Sensible Zone Zone Zone coz Heating Heating

Load T-stat Cond Temp| Airflow Level Coil Unit|

Zone Name (w) Mode (W) (°C) (LIs)| (ppm) (W) (W)
Zone 1 1903 Deadband 2902 13.4 3867 705 0 0

System Psychrometrics for 010-AHU-Plastic Factory A
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:50PM

l WINTER DESIGN HEATING |

TABLE 1: SYSTEM DATA

Dry-Bulb Specific | Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kglkg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 35.0 0.01432 239 400 6318 3669
Vent - Return Mixing Outlet 14.3 0.00940 3986 549 - -
Preheat Coil Qutlet 14.3 0.00940 3986 549 0 -
Central Cooling Coil Qutlet 12.7 0.00908 3986 549 7858 3669
Supply Fan QOutlet 12.8 0.00908 3986 549 591 -
Cold Supply Duct Qutlet 12.8 0.00908 3867 549 - -
Zone Air - 13.0 0.00908 3867 558 949 0
Return Plenum Qutlet| 13.0 0.00908 3867 558 0
Duct Leakage Air Qutlet 12.8 0.00908 120 549 - -
Return Duct QOutlet 13.0 0.00908 3986 558 - -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/{(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0m

TABLE2: ZONE DATA

Zone| | Terminal Zone

Sensible | | Zone Zone Zone coz i Heating

Load | T-stat| Cond Temp| Airflow Level Unit

Zone Name (W) Mode | W) (°C) {Us) (ppm) (W)
Zone 1 0]  Deadband]| 949 13.0 3867 558 0
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Air System Sizing Summary for 011-AHU- PW-Storage A

Project Name: bash pharma 10/18/2017
Prepared by: hp-PC 04:51PM
Air System Information
Air System Name _ _. 011-AHU- PW-Storage A Number of zones 1
Equipment Class .. .. CW AHU Floor Area 185.0 m*
Air System Type VAV Location ... khartoum, sudan
Sizing Calculation Information
Calculation Months ..o Mar to Sep Zone Lis Sizing . ..Peak zone sensible load
Sizing Data Calculated Space Lis Sizing _.Coincident space loads
Central Cooling Coil Sizing Data
Total coil load 128 kW Load occurs at Jul 1500
Sensible coil load OADB/WB 43.0/26.0 °C
Coil Lfs at Jul 1500 _.. Entering DB / WB ... 15.2/13.8 °C
Max block L/s at Jan 000! Leaving DB /WB __ . 126/125 °C
Sum of peak zone Lfs . 3179 Us Coil ADP 124 °C
Sensible heat ratio 0.758 Bypass Factor 0.100
mikW 145 Resulting RH 94 %
Wim* 69.0 Design supply temp. 128 °C
Water flow @ 5.6 °K rise 0.55 LUs Zone T-stat Check 1of1 OK
Max zone temp ire deviation 0.0 K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max Us at Jan 0000 ... 379 Us Fan motor BHP 0.59 BHP
Standard L/s 3163 LUs Fan motor kW 0.47 kW
Actual max Li(s-m?) 17.18 Li(s-m?) Fan static 80 Pa
Qutdoor Ventilation Air Data
Design airflow Lis 192 Us Lisiperson 76.60 Lis/person
L(s-m?) 1.04 Li(s-m?)
Hourly Analysis Program v4.90 Page 1 of 13
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System Psychrometrics for 011-AHU- PW-Storage A

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:51PM
[ July DESIGN COOLING DAY, 1500 ]
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kglkg) (Lis) W) W)
Ventilation Air Inlet 43.0 0.01427 192 400 6811 2940
Vent - Return Mixing Outlet 15.2 0.00935 3179 688 - -
Preheat Coil Outlet 15.2 0.00935 3179 688 0 -
Central Cooling Coil Outlet 12.6 0.00902 3179 688 9679 3092
Supply Fan Outlet 12.8 0.00902 3179 688 471 -
Cold Supply Duct Outlet 12.8 0.00902 3083 688 - -
Zone Air - 13.4 0.00903 3083 707 2350 150
Return Plenum Outlet 13.4 0.00903 3083 707 0 -
Duct Leakage Air Outlet 12.8 0.00902 95 688 - -
Return Duct Outlet 13.4 0.00903 3179 707 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/L/s)
Site Altitude = 41.0 m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone coz Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit|
Zone Name (W) Mode (W) (°C) (Lis)| (ppm) (W) (W)
Zone 1 1555 Deadband 2350 13.4 3083 707 0 0
System Psychrometrics for 011-AHU- PW-Storage A
Project Name: bash pharma 10M18/2017
Prepared by: hp-PC 04:51PM
| WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific [ Sensible Latent
Temp Humidity Airflow| CO2 Level| Heat Heat
Component Location (°C) (kgll:g] (L/s) (ppm) | (w) (W)
Ventilation Air Inlet 35.0 0.01432 192 400 5067 2043
Vent - Return Mixing Qutlet 14.3 0.00940 3179 548 - -
Preheat Coil Qutlet! 14.3 0.00940 3179 548 0 -
Central Cooling Coil Outlet 12.7 0.00908 3179 548 6294 2043
Supply Fan QOutlet 12.8 0.00908 3179 548 47 -
Cold Supply Duct Qutlet 12.8 0.00908 3083 548 - -
Zone Air - 13.0 0.00908 3083 558 757 0
Return Plenum Outlet 13.0 0.00908 3083 558 0 =
Duct Leakage Air QOutlet 12.8 0.00908 95 548 - -
Return Duct Outlet 13.0 0.00908 3179 558 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 WAL/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altifude = 41.0m
TABLE 2: ZONE DATA
Zone [ Terminal Zone
Sensible Zone Zone Zone coz| Heating Heating
Load T-stat Cond Temp| Airflow Level| Coil Unit.
Zone Name W) Mode (W) (*C) (Us)| (ppm)) W) W)
Zone 1 1] Deadband 757 13.0 3083 558] 0 0
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Air System Sizing Summary for 012-AHU-Admin-Office

Praject Name: bash pharma 10192017
Prepared by: hp-PC 04:51PM
Air System Information
Air System Name ___ 012-AHU-Admin-Office Number of zones 1
Equipment Class - _...CWAHU Floor Area 650.0 m?
Air System Type VAV Location ... KNGTtOUM, SUdaN
Sizing Calculation Information
Calculation Months ... Mar to Sep Zone L/s Sizing ... .. Peak zone sensible load
Sizing Data Calculated Space Us Sizing _ Coincident space loads
Central Cooling Coil Sizing Data
Total coil load 1121 kW Load occurs at Jul 1500
Sensible coil load 100.8 kW OADB/WB °C
Coil Us at Jul 1500 ............ e 9679 Us Entering DB/WB .......... °c
Max block L/s at Jan 0000 __ 9679 Us Leaving DB/ WB 126/121 °C
Sum of peak zone Lis 9679 Lis Coil ADP 1.7 °C
Sensible heat ratio __ . 0.899 Bypass Factor 0.100
m3kW 5.8 Resulting RH 59 %
Wim? 1725 Design supply temp. 128 °C
Water flow @ 5.6 °K rise 483 LUs Zone T-stat Check 1of1 OK
Max zone temperature deviation ... 00 °K
Preheat Coil Sizing Data
No heating coil loads occurred during this calculation.
Supply Fan Sizing Data
Actual max Lis at Jan 0000 . S 9679 Lis Fan motor BHP 1.81 BHP
Standard Lis 9632 Lis Fan motor kW 143 kW
Actual max L/(s-m?) 14.89 Li(s-m?) Fan static 80 Pa
Qutdoor Ventilation Air Data
Design airflow Lis 525 Lis Uslperson 11.67 LU/siperson
Li(s-m?) 0.81 Li(s-m?)
Hourly Analysis Program v4.90 Page 1 of 13
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System Psychrometrics for 012-AHU-Admin-Office

Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:51PM
[ July DESIGN COOLING DAY, 1500 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (Lis) (W) (W)
Ventilation Air Inlet 43.0 0.01427 525 400 14477 8562
Vent - Return Mixing QOutlet 21.3 0.00901 9679 1148 - -
Preheat Coil Qutlet 21.3 0.00901 9679 1148 0 -
Central Cooling Coil QOutlet 12.6 0.00861 9679 1148 100832 11270
Supply Fan Qutlet 12.7 0.00861 9679 1148 1434 -
Cold Supply Duct Qutlet 12.8 0.00861 9389 1148 - -
Zone Air - 20.3 0.00871 9389 1193 17021 2704
Return Plenum Qutlet 20.3 0.00871 9389 1193 0 -
Duct Leakage Air Qutlet 12.7 0.00861 290 1148 - -
Return Duct Qutlet 20.0 0.00871 9679 1191 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site alfitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Altitude = 41.0 m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone coz2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) (°C) (L/s)| (ppm) (W) (W)
Zone 1 13051 Heating 17021 20.3 9389 1193 67509 0
System Psychrometrics for 012-AHU-Admin-Office
Project Name: bash pharma 10/19/2017
Prepared by: hp-PC 04:51PM
[ WINTER DESIGN HEATING
TABLE 1: SYSTEM DATA
Dry-Bulb Specific ] Sensible Latent
Temp Humidity Airflow| CO2 Level | Heat Heat
Component Location (°C) (kglkg) (L/s) {ppm) | W) (W)
Ventilation Air Inlet 35.0 0.01432 525 400 9518 8717
Vent - Return Mixing Outlet 20.7 0.00897 9679 573 - -
Preheat Coil QOutlet 20.7 0.00897 9679 573 0 -
Central Cooling Coil Outlet 12.7 0.00866 9679 573 93854 8717
Supply Fan Outlet 12.8 0.00866 9679 573 1434 -
Cold Supply Duct Outlet 12.8 0.00866 9389 573 - -
Zone Air - 201 0.00866 9389 583 2005’ 0
Return Plenum QOutlet 201 0.00866 9389 583 0 -
Duct Leakage Air Outlet 12.8 0.00866 290 573 - -
Return Duct Outlet 19.9 0.00866 9679 583 - -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.201 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2933.3 W/(L/s)
Site Alfitude = 41.0m
TABLE 2: ZONE DATA
Zone I Terminal Zone
Sensible Zone Zone Zone coz| Heating Heating
Load T-stat Cond Temp| Airflow Level | Coil Unit.
Zone Name w) Mode w) )| (Us)|  (ppm) w) w)
Zone 1 0 Heating 2005 20.1 9389 583] 80896 0
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Plant Sizing Summary for chiller Plant

bash pharma 10/19/2017
hp-PC 05:04PM
1. Plant Information:
Plant Name chiller Plant
Plant Type Generic Chilled Water
Design Weather khartoum, sudan
2. Cooling Plant Sizing Data:
Maximum Plant Load 359.5 kW
Load occurs at Jun 1500
mkW 10.4 mikW
Floor area served by plant 3751.7 m?
3. Coincident Cooling Loads for Jun 1500
System
Cooling
Coil Load
Air System Name Mult. [kW]
001-AHU-Powder A 1 17.1
002-AHU-Liquids A 1 17.1
003-AHU-3A Injec A 1 12.9
004-AHU-3B lject A 1 12.8
005-AHU-Pack-corridors 1 25.9)
006-AHU-Raw Mat store 1 29.3
007-AHU-Finished Good store 1 21.8
008-AHU-Labs 1 61.9
008-AHU-Meeting-dining R 1 19.7
010-AHU-Plastic Factory A 1 15.9
011-AHU- PW-Storage A 1 12.8
012-AHU-Admin-Office 1 1121
Air system loads are for coils whose cooling source is ' Chilled Water "or ' Any ' .
Hourly Analysis Program v4.90 Page 1of 3
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bash pharma
hp-PC

chiller Plant Input Data

10119/2017
05:03PM

-

. General Details:
Plant Name
Plant Type

2. Air Systems served by Plant:

Air System Name

Muit.

001-AHU-Powder A

002-AHU-Liquids A

003-AHU-3A Injec A

004-AHU-3B lject A

005-AHU-Pack-corridors

006-AHU-Raw Mat store

007-AHU-Finished Good store

008-AHU-Labs

009-AHU-Meeting-dining R

010-AHU-Plastic Factory A

011-AHU- PW-Storage A

012-AHU-Admin-Office

alalalalalalalalalalala

chiller Plant

Generic Chilled Water

Hourly Analysis Program v4.90
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Hourly Chiller Load Profiles for chiller Plant

bash pharma 10/19/2017
hp-PC 05:04PM!
1. Plant Information:
Plant Name chiller Plant
Plant Type Generic Chilled Water
Design Weather khartoum, sudan
2. Chiller Load Profiles from July to July :
DESIGN MONTH: JULY
TOTAL
TEMP COOLING
Hour [°’C] kW]
0000 20.9 307.8
0100 291 304.6
0200 28.3 301.4
0300 27.6 298.9
0400 27.2 297.0
0500 27.0 296.4
0600 27.3 207.7
0700 28.1 300.8
0800 29.6 306.6
0800 31.6 314.8
1000 34.0 3243
1100 36.8 335.0
1200 39.3 345.1
1300 4.2 352.6
1400 42.5 357.7
1500 43.0 359.5
1600 42.5 357.6
1700 414 3531
1800 39.6 346.1
1900 37.6 337.9
2000 35.5 320.7
2100 33.7 322.8
2200 321 316.5
2300 30.8 3115
Total Ton-hrs 7775.2
Hourly Analysis Program v4.90 Page 2 of 3
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| Psychrometric Analysis for 001-AHLU-Powdar A&
Fisres: bamd SaeTs

Locaton: khartoum, sudan
Alstde: 410 m.
Diata for: Jume DESKGN OOOLING DAY, 1500
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Psychrometric Analysis for D02-AHU-Liquids A
Progest Harma: bash pharma

Location: khartoum, sudan
Altrude: 41.0 m.
Data for: June DESIGN COOLING DAY, 1500
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| Psychrometric Analysis for 003-AHU-34 injec &
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Locatson: khartoum, sudan
Alstsde: 410 m.
Dt for: Jume DESKGN COOLING DAY, 1500
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Psychrometric Analysis for 004-AHU-3B lject A

Project Name: bash pharma
|Pregared by: np-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: June DESIGN COOLING DAY, 1500
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Project Name: bash pharma

Psychrometric Analysis for 005-AHU-Pack-corridors
Prepared by: hp-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: June DESIGN COOLING DAY, 1500
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roject Name: bash pharma

Psychrometric Analysis for 006-AHU-Raw Mat store
P
Prepared by: hp-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: June DESIGN COOLING DAY, 1500
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roject Name: bash pharma

Psychrometric Analysis for 007-AHU-Finished Good store
gre red by: hp-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: June DESIGN COOLING DAY, 1500
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roject Name: bash pharma

| Psychrometric Analysis for 008-AHU-Labs
=7
Prepared by: hp-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: June DESIGN COOLING DAY, 1500
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roject Name: bash pharma

| Psychrometric Analysis for 009-AHU-Meeting-dining R
gre red by: hp-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: June DESIGN COOLING DAY, 1500
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Project Name: bash pharma
repared by: hp-PC

Psychrometric Analysis for 010-AHU-Plastic Factory A
P

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: July DESIGN COOLING DAY, 1500
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Psychrometric Analysis for 011-AHU- PW-Storage A
Project Name: bash pharma
Prepared by: hp

repared by: hp-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: July DESIGN COOLING DAY, 1500
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Psychrometric Analysis for 012-AHU-Admin-Office
P

roject Name: bash pharma
Prepared by: hp-PC

Location: khartoum, sudan
Altitude: 41.0 m.
Data for: July DESIGN COOLING DAY, 1500
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* NOTES:
1-Before the construction storts on site all dimensions should be
checked. Any kind of confliction or mismatching point dimension
should be reporled to the project manager.
2-Before the construction starls on site, this drowing should be
compared with the related erchitectural, electrical ond mechanical
drowings. Any kind of confliction or mismatching point or
dimension should be reported to the project manager.
J=For uncleor dimensions consult to the project manager. Newer
get the t of any di ion by ing.
4=Unless the oppesite is emphasized:
=Fgundation plons are drawn viewing from top
—Formwork plans ore drown viewing from bottom
S5-Unless the opposite is emphasized gl dimension ore given in “cm”
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- * NOTES:
WALL width 25 cm
dd * 1-Before the construction storts on site oll dimensions should be
,- checked. Any kind of confliction or mismatehing paint dimension
PARTITION width 10cm shod be rg'p“lm 1o the project monager.
___JM__E_.f_ WALL BRACING 2-Before the construction storts on site, this drowing should be
= = i compared with the reloted orchitecturd, electrical and mechanicol
TRENCH WIDTH 60cm LENGTH 97M g{mwhlz_s. Any kiruib of (mﬂ:ﬁ;h‘r w misr!uttnrnq paint or
r . imension should be repor o the project monoger,
DEPTH AT LEVEL 30cm 70cm AT LEVEL 70cm 110cm 3-For uncleor dimensions consult to the project manager. Mever
get the meosurement of eny dimensson by measuring.

4-Unless the oppesite is emphasized

@ @ @ KEY j— ~Foundation plc:nps ore d«mphmmg from top.
—_— —Formwork plans are drown siewing from botlom.
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(3) ad) Ll

* NOTES:
1-Before the constraction siorts on site ol dimensions should be
checked. Amy kind ol confliclion or mismalching paint dimension
should be reported to the project monager,
2-Belore the consbrsclion storks on sile, this drawing should be
compared with the relobed architectural, eleciricd ond mechonical

ings. Amy kind of confliction or mismalching point or

should be reported to the propct manoger.

F=For uncleor dmensions consult to the project monoger. Mever
get the meassrement of any dimension by measuring.
4-Unless the opposite is emphasized:
—Foundofion plons ore drawn wiewing from fop.
—Formwork. plons ore draws viewing from botlom.
S-Uniess the opposite i emphasived o dimension afe given in "am”
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* NOTES:

T=Before the construction storts on site all dimensions should be
checked. Any kind of confliction or mismotching point dimension
should be reported to the project manager.

1-Bafors he c:mginl:lloﬂ ztarte on site, thiz drowing should be
compored with the reloted orchitectural, electrical and mechomical
dmlhgs. Any kind ol confliction or mismaiching of

dimercsaon ghould be reported to the project manager.
J—For unchear @mensions consuit to the project manager. Hever
get the measurement of mydﬂm by measuring.

4-Unloss the cppesite is

—Foundation plans ore drawn \lnumg from top.

—Formmwerk plana ore drawn wiewing from bettom

S=Unless the cpposite & emphosized ol dimension are given is “cm”
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(5) pd, habis

_KEY ;- [ CEILING HEIGHT FROM 4.0M AT THE AND TO &.0M AT THE MIDDLE PINOT * MOTES:
1-Before 1ht cmabfwb-w s1urlsm sd.tnﬂdmuﬂm aimuk]bq
CEILING HEIGHT 3.00M point

checked. ind of

should he rwmlad to the pm,act maonager.

2= Befbfe the constraction storts on site, this drawing should be
o with ted orchitectural, electrical and

CEILING HEIGHT <2 E0M [ CEILING HEIGHT 4.50M

3-For unclear dimensions consull to the project manoger. Never

CEILING HEIGHT 3.50M [ ] CEILING HEIGHT 2.45M 2R - AL Of Sy R b LA
4=Unlesa the ibe i emphasized
o @ @ @ & ® O @ @ - Foundation pitns ore drawn viewing, o top.
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@ UNDER GROUMD FUEL TANK

* NOTES:
1-Before: !hc :nnshuchm shorts m site: dI dimensions. should be
paint

checked. af
should be: rwn(lad ln the ﬁmpcl Manager.
2-Before the construclion storts on sie, this drawing should be
compared with the reloted orchitectural, electrical mechanical
ms. Any kind of confliction or mismatching point or
jon should be reported to the project maonoger.
J-For uncleor dimensions consult to the project monoger. Never
et the meassrement of any dimension by measuring.
4-Unless the oppesite is emphasized:
~Foundotion plons are drawn mru} from Iup.
~Formwork plons ore drows viewing from A
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Q\deﬁ&\i\ djd;

GMP Good Manufacturing CLTD Cooling load temperature
Practices difference
WHO World Health Organization | CLF Cooling load factor
HAP Hourly Analysis Program Fu Used factor
HVAC |Heat and ventilation air p power
condition
AHU | air handling unit QL Lateen heat load
ASHRAE | American  Society  of Qg Sensible heat load
Heating, Refrigerating and
Air-Conditioning Engineers
SHGF | Shine Gain Factor Qr Total heat load
SC Shaded Factor Conductivity of Wall Thichness
A area m’ Overall Heat Transfer Coefficient
Q heat Air space
VAV | Variable air volume CAV | Constant air volume
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