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mmﬁ'mvnaaavmm 1SO 14644-1 Tﬂuvlaqmmmmwmmms'lmmmer[ il
L ammnﬁﬂms L'uq".u 18-24 ayrwaldua
2. ﬁdﬂuﬂuﬁ'mmﬁmm"mnu 40-60 %RH
3. Savlvadiuuesemanslueshivesna 25 ACH
4. seRunssumelumes 7.5 = 25 Pa

5. sesuANazena 1SO-7 (10,000)

SEUUMYUTEUBIMARZEIN Hygienic Air Handling Unit (HAHU)
LAIDAE :a:uLvu%mwﬂun’mnmﬁmmmmw {Hygienic Air Handling Unit) wuu Double Skin

Usy namsuusammmmmmn‘l‘.‘sanuuuamua“uammmT‘smw?'lﬂsusaammsw ISO 9001:2015uazsis Medical Grade sasdlasuses
;noﬁﬁwmwamﬂsaa\hummﬁ AHRI Standard 1350 waz 1SO-13485:2016 siaaiin1soanuuy ua..avmmaq‘imwmnmm anulasasituasAu
4 (Patient Safety) Wuvdn finsdanismsradey (Verification) uazdanswuIumsHan (Process Validation) mal\ﬂqqiun"wmﬂu Medical
Grade msaaaaauLﬂuﬂﬁ'luiﬂsqmﬂﬂwmﬁusmmnamuu‘nL'zianalﬂwumiumm'sn'muﬂﬂ:uanwm YauAIBdmEY
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fitwuabilueuy
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Casing-Air leakage Class CL 2 (@ £2500 Pa)
Thermal Transmittance Class T3

(with Leakage/without Leakage)

Thermal Bridge Class 2

- wunseseImARGnsdluAIsvITauaINIA (HAHU) 2 Hu
- vﬁmﬁamyu Pre filter 25-309% MERV 7 ASHRAE Standard 52.2
. sefiunand Medium Filter 90-95% MERV14 ASHRAE Standard 52.2

yAszUBAYINTEY (CONDENSING UNIT)
FisaesELIASBY (Condensing Unit) dmiuiaasasamdu (AHU) moulunnfusivedisntu isawmmndu (AHU)
- alase (Casing) miaasvmum'miaumummHvxsaﬂaumu‘uwuﬂ yhmsuamEniadouiuaii (Galvanized Steel) vsmaﬂauﬂu
AuaNTAIBUIM S aRN Wuwuuihaseuduauuy
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S T v s u aa F ¥ - Y
- LLN\.ﬂiJ:Ja‘i"U’]Elﬂ’J’luiau (Condenser COI‘.) WHIIBUT um‘msauwmwwaﬂammammnm‘%uaauunu m%enau‘%aatﬁussLﬁuuwﬂusaaﬁﬂ
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QlL SEPERATOR
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SERVICE VALVE a7u SUCTION
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Electronic Expansion Valve
PRESSURE GAUGE au HI - LOW
Flexible Connector fimu Suction - Discharge newan Compressor
Pressure Transducer Sensor ﬂ"'xu Hi - Low

SUUAIUANAINTY (HEAT PUMP UNIT)
anduglin (Heat Pump Unit) Fwiuniasasauiy (AHU) reaiundafusbradienu in3asmamdy (AHU)

: " a o ) S a o ¥ : = a v a . s o d da
- alase (Casing) 1wSasszuuAmnuseumIBBIMAVIBRRWAUTylla YisusumanARaURLALY (Galvanized Steel) usalanaunl
wa e =
AuandRFisumuiainm

ADAHISATES (Compressor) iduwila Variable Speed, Scroll Compressor
- msvAndu lsamsiauidu R410A

- Qﬂns:ﬁ%'iu'] Tudasszuneanasay nassznaUmMS

ACCUMLATOR

SERVICE VALVE a1y SUCTION

SERVICE VALVE sy LIQUID

Electronic Expansion Valve

PRESSURE GAUGE Al HI - LOW

Flexible Connector #iau Suction - Discharge fown Compressor
Pressure Transducer Sensor iv‘:’l'u Hi - Low Lﬂgaﬁzmum'\u;au
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o o ¥ & w o i A 4o *
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5 “ . vood v «
ﬂﬂau“mammmaaLﬁusummﬁw *uawuamnaanu.uummu'uanmuﬂ'luﬂumsaﬂnim

'

finauszu1eoInIA wsaua'dnsmmunuﬂ'nmiwuﬂdiumum”mt"ﬂvhh (EC Fan) ﬂumaoumwamamuuwnsa (Direct Drive) Tuvin
¥ilin composite material w38 Aluminum Blade ﬂaaumwamﬁn‘lumiaqaumu'lw‘iml“ WLAEATINAY mum’muﬂh'luuuu

- uamasﬁhﬁmmaawmauaqauLauw"lu'uﬂ'umﬂaauu.uu‘uuma (Direct Drive) vuuwuu EC motor s..uu"hhh 220-277 V./1PH./50 HZ
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M IP54, Yumuiaseu 0-10 V EC Motor Integrand VSD wm%aunuanum.,nﬁmmwﬂauaaamw

- anisnuwaaﬁ'ﬂaumaaLﬂu’h]ﬂmﬁﬁmum‘luuuu’[ma’lﬂ%’nmsvmaauuasi’ﬂmamsnu:mn AMCA DIN #38 ifisutm aaaszauaNdIval
aanpavngauiunisluau
'imﬂsaamnmﬁﬂmmuammmu HEPA Filter

'lvmmm HEPA FILTER ¥ mnmaumu’lu.«aammm HYBRID HEPA Module sfiaiUEeu MEDIA 1ﬂ MEDIA 2835303830 1A N84
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FILTER naemls“aﬂsn wilianan 99.995% vindaumiu ASHRAE 52.1 - 1992 (D.O.P. TEST) mmmamnuumama:lwm 90 FPM (MAXIMUM
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FEUUAUANSRTIG
zuumuqum‘éaﬁi'wauLﬁué’ﬂuzﬁﬂwnauﬁa
- igmmuqun’lsv‘i'mu’lﬁaﬁaﬁ":Laa (STANDALONE CONTROLLER)
- qUnm]nﬁai’mﬁtymmsﬁa 9
- izuuﬁaa'ﬁaaﬂéixuu INTERNET (IOT)
1.1 'qmmuqunﬁﬁ"m'luiﬂvmvmﬁ')taa (STANDALONE CONTROLLER)

‘d o a < v &4 2 = as
Lﬁwma'dns:uww1a1uujuaa$='ﬂaanuuummvn:mmﬁu DEDICATED CONTROLLER éhwiumumivadiaInaisaiy Tﬂunﬁ‘rua:uuwuaa YA
ﬂuadwuaamu

1.1.1. 'nmﬂﬂsvmaua (Processor) nm.nwivmanav.anm‘mmﬂuuaam'n 560 MHz waziinusus manauvné'zu:—ﬁn%’umuaunﬁﬁﬁ
U (Co-Processor) aainenssu ARM

1.1.2.  FLASH MEMORY 4ua 32 MB vr%aa;an‘n

1.13. mmmﬁwws'wﬁ'u'ﬂﬂmm.ﬁ.,ﬁu NETWORK l@aen4 '[ﬂemsL‘.’“J'au'[aw;"nﬁ'u'mmuqus:ﬁu NETWORK 1a¥a BACnet IP, BACnet
MSTP, MODBUS IP.MODBUS MSTP ifialal ummaunanuaUnsmﬂquumnwa'\a

114. i ETHERNET PORT 2 PORT 4uly fislodmiudaunsludesyuumalnslimesendo SWITCH HUB Tunisifeuns

115 i wiFl Tussludmiuidounariu CONTROLLER ifisganmsqlugUuuutes DASHBOARD iumas SMARTPHONE a

116, 1 INPUT fimnzanfunisyenu 1wy useiu iou 0-10V, RTD dwiudnana Analog uas Syaa DIGITAL Tagtwdu
wiln UNIVERSAL INPUT

1.17.  lasumsgau UL, CE, FCC BTL, RoSH
1.1.8. ﬁmma'\minlumi;%amiauuu MQTT Lﬁm’z’iauﬁaﬁuﬁussuu INTERNET
Tmamw’i“mu*naassuumuqmlaqawmmv’nﬂu'lﬁatmuaummjaﬁ'mum'fw{a'l.ﬂﬁ

1. seailusunaalun1sdndn iwdnmieambunnivngunsumununislumes

2. Wmau w38 VSD STATUS / ALARM tfansandsumsynaiuiaay wie VSD sanissnsauiurvhausiassly delaimsdudauaimn
Tvhauszuandau (ALARM) Tunsiu )

3. FAN SPEED w38 VSD CONTROL OUTPUT '111écé’zg:ywm'lwmsmnqnmwm%‘:sauﬁ'ﬂaumummf;aqmwamaé'wﬁ MIANNINATIUAUYBY
weawarnsUSuSay

4. AIRFILTER CLOG ALARM ifianasnisviamudsain PRE-FILTER wag MEDIUM FILTER xﬁaanﬂsnﬁamwummqﬁuu

5. HEPA AIR FILTER CLOG ALARM 3 1amamswmmu‘l~mwaa HEPA FILTER Tunas

6. TEMPERATURE SENSOR mauam\amvmua'mmmmaua‘lAs-"u‘umuawaqmiaqinaauwumawﬂﬂmnw OPTIMUM START/STOP
uay DUTY CYCUNG ua*uﬂﬂtﬂuﬂauawumu'lun1smu1m mamuﬂua:uunuuavmm'uuﬁ'uvms

7. HUMIDITY SENSOR n;auamamuummmnuauwa du ﬁu;ﬁwaua'hﬁ 'uum'uau-uaqmsmmaauwumamﬂﬂiunsu OPTMUM
HUMIDITY SET PONT uag u111!L'ﬁwauaﬂumu‘lumsmum mamuﬂuﬂﬂJnnuuﬁmﬂﬂWﬁ’uﬂm

8. TEMPERATURE & HUMIDITY SET PONT manqmamunuuavmmwauwammmaams

9. DUCT SUPPLY TEMPERATURE ¥ nuamamwnuns-‘tﬂvtm wmauma mmﬁsmmﬂamsuamsmﬂwaua’lw ¥ Uumu%waua%cdmau
B Weviilusunsu OPTMURM START/STOP waz DUTY CYCUNG ua"uﬂmﬂu‘uaua .1uﬁ'1u'lumimmm WWann uANgMMiuaTAILTY
Finsnelunes

o @ o YA oy oe P “ ¥ T Tt
10.ROOM DIFFERENTIAL PRESSURE Fudygnumnuiuvames iwailudmnaman Winduuazasanmmiusiuvesmilansnla
12 gunsaimsandadeauinuena q
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AHU-302 OR2 1 | Ds2HH | 1 110,000 110,000 1,800 360 55 70.5/61.3 | 41.4/413 |PF-1+PF-2| 2 55,000 110,000
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AHU-304 OR4 1 | ps2HH | 1 110,000 110,000 1,800 360 55 70.5/61.3 | 41.4/41.3 | PF-1+PF-2| 2 55,000 110,000 PROJECT :
AIR HANDLING UNIT SCHEDULE ﬂ%’uﬂ@aﬁ'ﬂw:lﬁ'mmmnjﬂ'muﬂn
5 HPV REFRIGERANT PIPING {HPU) ELECTRICAL uazRUIMAgNIAY
—— SERVICE ARga | @Y | REHEAT | LIQUID | DISCHARGE | SUCTION DR‘:'","’;GE SUPPLY | FAN | SUPPLY | CDU | SUPPLY | HPV .
CAPACITY dac LOCATION :
(Sety| (kW) (INCH) {INCH) (INCH) (INCH) | VIPHMz | (kW) | WPHIHz | (W) | VIPHHz | (kW)
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Air Flow 1,800 CFM, 5.5 in.wg, With Pre-Filter,
Medium Filter Double Skin PU :1"
1.2 CDU-301/1 , CDU-301/2 CAPACITY 55,000 BTU/HR. Set 2 75,000.00 150,000.00 11,200.00 22,400.00 172,400.00
1.3 HPU-301 CAPACITY 12 Kw. Heat Pump Set 1 55,000.00 55,000.00 5,600.00 5,600.00 60,600.00
14 AHU-302 CAPACITY 110,000 BTU/HR Set 1 200,000.00 200,000.00 11,200.00 11,200.00 211,200.00
Air Flow 1,800 CFM, 5.5 in.wg, With Pre-Filter,
Medium Filter Double Skin PU :1"
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1.5 |CDU-302/1 , CDU-302/2 CAPACITY 55,000 BTU/HR. Set 2 75,000.00 150,000.00 11,200.00 22,400.00 172,400.00
1.6 HPU-302 CAPACITY 12 Kw. Heat Pump Set 1 55,000.00 55,000.00 5,600.00 5,600.00 60,600.00
1.7 |AHU-303 CAPACITY 110,000 BTU/HR Set 1 200,000.00 200,000.00 11,200.00 11,200.00 211,200.00
Air Flow 1,800 CFM, 5.5 in.wg, With Pre-Filter,
Medium Filter Double Skin PU :1"
1.8 |CDU-303/1 , CDU-303/2 CAPACITY 55,000 BTU/HR. Set 2 75,000.00 150,000.00 11,200.00 22,400.00 172,400.00
1.9 HPU-303 CAPACITY 12 Kw. Heat Pump Set 1 55,000.00 55,000.00 5,600.00 5,600.00 60,600.00
1.10 |AHU-304 CAPACITY 110,000 BTU/HR Set 1 200,000.00 200,000.00 11,200.00 11,200.00 211,200.00
Air Flow 1,800 CFM, 5.5 in.wg, With Pre-Filter,
Medium Filter Double Skin PU :1"
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1 |uSensufiunweu M3.4 144 - 26.00 3,744.00 3,744.00
2 |emiSeuszaiiu %A i - 1,500.00 6,000.00 6,000.00
2 |vnFeniiady wsdesszg %09 q ! 5,000.00 20,000.00 20,000.00
4 |vuGeuiuennia uazvieauiu Woa 4 - 0,000.00 7> 4200000 40,000.00
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2.1 szUUvisdsanLazilTngay - - .
1 GALVANIZED STEEL SHEET - - -
1.1 [No. 26 Sq.ft 1,800 27.00 48,600.00 32.00 57,600.00 106,200.00
1.2 |No. 24 Sq.ft 1,600 32.00 51,200.00 32.00 51,200.00 102,400.00
1.3 |Hanger And Support Lot 1 51,200.00 51,200.00 23,200.00 23,200.00 74,400.00
1.4 |Duct Accessories Lot 1 30,800.00 30,800.00 14,000.00 14,000.00 44,800.00
2 DUCT INSULATION - - -
2.1 |Close Cell Insulation 3/4" Sq.ft 3,400 43,00 146,200.00 9.00 30,600.00 176,800.00
2.2 |Glue & AERO TAPE Lot 1 26,400.00 26,400.00 13,600.00 13,600.00 40,000.00
2.3 |Duct Flange Sq.ft 3,400 18.00 61,200.00 9.00 30,600.00 91,800.00
3 |DUCT Silencer - - -
3.1 |Size 22" x 18" x 1.2m Set 4 22,000.00 88,000.00 1,200.00 4,800.00 92,800.00
q HEPA MODULE AIR FLOW DIFFUSER - - -
4.1 Size 48" x 24" Set 16 20,000.00 320,000.00 1,500.00 24,000.00 344,000.00
4.2 Size 24" x 24" Set 8 14,000.00 112,000.00 1,500.00 12,000.00 124,000.00
5 |Perforated Return Grille s - .
5.1 Size 20" x 22" Set 12 2,480.00 29,760.00 |, , 3 n:wnéul _,4,080.00 33,840.00
TS oy TCEUANTTNATY
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6 |Exhaust Air Grille - - i}
6.1 Size 12" x 12" Set 4 810.00 3,240.00 340.00 1,360.00 4,600.00
7 Freash Air Grille - - -
7.1 Size 12" x 12" Set 12 810.00 9,720.00 340.00 4,080.00 13,800.00
8 |VOLUME DAMPER (VD) - - R
8.1 Size 10" x 10" Set 24 1,790.00 42,960.00 340.00 8,160.00 51,120.00
9 MOTORIZED DAMPER (MD) - - -
9.1 Size10" x 10" Set 4 2,390.00 9,560.00 340.00 1,360.00 10,920.00
9.2 Size 18" x 18" Set q 4,120.00 16,480.00 340.00 1,360.00 17,840.00
10 |GRAVITY DAMPER (GD) = < s
10.1 | Size 8" x 8" Set 4 1,290.00 5,160.00 340.00 1,360.00 6,520.00
2.2 REFRIGERANT PIPING s = s
1 |Copper Tube - Type L . - -
1.1 - Dia 1/2" m 120 167.00 20,040.00 51.00 6,120.00 26,160.00
1.2 | -Dia 7/8" b m 120 269.00 32,280.00 113.00 13,560.00 45,840.00
1.3 | - Dia 3/8" m 24 117.00 2,808.00 31.00 744.00 3,552.00
1.4 | - Dia 5/8" m 24 205.00 4,920.00 67.00 1,608.00 6,528.00
15 |- Dia3/4" m 24 256.00 614000 | (3138200 | <9680 811200
S
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1.6 |- Fitting Lot 1 33,096.00 33,096.00 7,200.00 7,200.00 40,296.00
1.7 |- Hanger & Support Lot 1 19,857.60 19,857.60 9,600.00 9,600.00 29,457.60
2 |Closed Cell Foam Insulation for Copper Tube (Type L) - - -
2.1 - Dia 7/8"x3/4" m 120 140.00 16,800.00 34.00 4,080.00 20,880.00
2.2 |- Dia 3/4"x3/4" m 24 120.00 2,880.00 34.00 816.00 3,696.00
2.3 |- Filter Drier 1/2" Set 8 450.00 3,600.00 560.00 4,480.00 8,080.00
2.4 |- Sight Glass 1/2" Set 8 780.00 6,240.00 560.00 4,480.00 10,720.00
2.5 |- Filter Drier 5/8" Set 4 500.00 2,000.00 560.00 .Nmbpoo 4,240.00
2.6 |- Expansion Valve Set 12 3,030.00 36,360.00 560.00 6,720.00 43,080.00
2.7 |- Refrigerant R-410A kg 76 390.00 29,640.00 100.00 7,600.00 37,240.00
3 CONDENSATE DRAIN PIPE PVC CLASS 8.5 Lot 1 15,000.00 15,000.00 6,000.00 6,000.00 21,000.00
4 Accessories Lot 1 mmboo.oo. 23,000.00 12,200.00 12,200.00 35,200.00
2.3 DIGITAL CONTROL SYSTEM FOR AIR CONDITIONING & EXHAUST SYSTEM - - <
1 - LP cabinet Set 4 42,000.00 168,000.00 4,500.00 18,000.00 186,000.00
2 - Starter cabinet Set 4 45,000.00 180,000.00 2,800.00 11,200.00 191,200.00
3 |- LCD Touchscreen Display 7" Set 4 18,000.00 72,000.00 560.00 2,240.00 74,240.00
4 |- Controller DDC Set 4 28,000.00 112,000.00 L, — - 112,000.00
5 |- Temperature Sensor Set 4 2,500.00 10,000.00 "D359,00..... :..:.mm%of..:l..:.: F0)680.004 riyE
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6 |- Room Temperature & Humidity Sensor Set q 9,600.00 38,400.00 170.00 680.00 39,080.00
i - Differential Pressure Swith Set 12 3,000.00 36,000.00 170.00 2,040.00 38,040.00
8 - Room Differential Pressure Transducer Set q 9,900.00 39,600.00 280.00 1,120.00 40,720.00
9 - Velocity Sensor Set 4 9,900.00 39,600.00 280.00 1,120.00 40,720.00
10 |- UPS Set qa 2,400.00 9,600.00 230.00 920.00 10,520.00
11 |- Motorized Damper Set q 6,500.00 26,000.00 230.00 920.00 26,920.00
12 |- Control Cable Set q - 75,000.00 300,000.00 22,300.00 89,200.00 389,200.00
13 |- Commissioning Room 4 - B 15,000.00 60,000.00 60,000.00
14 |- Validation by third Party Room 4 - - 15,000.00 60,000.00 60,000.00
15 |- Preventive Maintenance every 3 months for 2 years
151 |waeu Pre Filter Size 24™24*2" ¥e4 1-4 \Wasunn 1 T set 8 2,000.00 16,000.00 - 16,000.00
15.2 |wWaeu Meddiam filter Size 24"%24"4" ¥4 1-4 1Wisumn 17 set 8 7,000.00 56,000.00 . 56,000.00
153 |anaadanioudevianuasein AHU-CDU weal-a vn 3 iiau a%e 8 - 51,000.00 408,000.00 408,000.00
2.4 CABLE &CONDUIT _ ; ) )
1 |Cable - - -
1.1 - Cable [EC-01. 2.5 SQ.MM m | Hmmo. - ﬁroo 21,840.00 B 8.00 12,480.00 34,320.00
1.2 |- Cable [EC-01. 4 SQ.MM m Hwo‘[‘ ) 18.00 2,160.00 B Hoom 1,200.00 3,360.00
13 |- Cable [EC-01. 50 SQ.MM m | 160 312.00 49,920.00 waip@dn_n\“N 220000 . 5712000 |,
0 ko 735 17:
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1.4 |- Cable IEC-01. 6 SQ.MM m 40 34.00 1,360.00 17.00 680.00 2,040.00
1.5 |- ACCESSORIES _uoﬁ; 1 | “‘H‘w,‘ooo.oo 13,000.00 6,200.00 6,200.00 19,200.00
2 CONDUIT - - -
2.1 - Conduit EMT @ 1/2" m 300 mn..oo 19,200.00 Nmoo 8,400.00 27,600.00
2.2 | - Conduit EMT @ 3/4" ] 3 120 a 76.00 9,120.00 i ow.oo 8,040.00 17,160.00
2.3 - Conduit EMT @ 2" ‘ Jw ; 40 ‘ woo.oo‘ 20,000.00 167.00 6,680.00 26,680.00
2.4 |- Hanger & support ‘ ‘_uoﬁ, ‘ H‘ | ‘ m.oomoo 6,000.00 ‘ N.ooo.oo 2,000.00 8,000.00
2.5 |- ACCESSORIES ‘ rmﬁ 1 e Hp..ooo.oo 14,000.00 6,000.00 6,000.00 20,000.00
3. suszuuiniuazdeans . - -
LIGHTING FIXTURE&SWITCH & RECEPTACLE - - -
1 -LED Panel 30 x 120 cm. 40 W i ‘mm‘ﬁ \Amuoo B IWNomoo 81,600.00 - \Nmo.oo 13,440.00 95,040.00
2 |- ACCESSORIES Lot 1 10,000.00 10,000.00 5,000.00 5,000.00 15,000.00
EEH 4,045,457.60 1,380,252.00 5,425,709.60
nguawil 2
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