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Abstract

During the study of the air-conditioning systems in the animal feed factory, with an area

of 2,160 square meters, a problem has-beei regarding the air conditioner. The air
conditioner was unable to is in turn causes damage to the
products. The calcula ng load of 1,066,796.752 Btu/hr
(314 kW); however ) \hen compared with the new
design on feed mill Tproject. The design principle
was based on the ~y calculating the maximum
load of the steam botlen whilgwrunning on tl ¢ /result was applied to choose the
appropriate size of th ’Qm the increased number of air
conditioners for the new deSign om _edleulating the heat load of the room was

475.21 kW, and the new designed owance of 5% was 489.77 kW.

Keyword: Cooling Load , Feed Milling , Mixing Room
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vlﬂﬂ1u']mﬂ1§$1/nﬂﬂ']'lll§@uN1L!N‘L!Q‘1’T@Q‘1/N 4 NUFAIUMTHINNUTOUNIUNITIE

v
v

A
FUNUAIUHHT 100 mm

1NNV NUVVVDIUIEN Daikin

{ o < v o
Gﬂi'l\?ﬁ 4.1 ﬂ'li’E]'ﬂﬂLlﬂJ’iJﬂ'l53WWﬂ'JWMLEJUﬂ'IEJ{luW@\‘]‘UﬂLmZWﬁll@'l'ﬂ'lif’f@]’)

Zone : Production Design
Name : Equipment Air Flow (CMH) | Total Capacity(kW) | Total Capacity (kW)
01-AHU-101/01 15,300 78.5 -
01-AHU-101/02 15,300 78.5 -
01-AHU-101/03 15,300 78.5 -
01-AHU-101/04 15,300 78.5 -
Total 61,200 314 -
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NMIAUIUND

4.1.1 MITNMIANNIOUDINMTIINNNITOUFIUAITING 4 U
- 90317 3.2 misdu A

NFUNITN Q. = UXAXAT

U=1/R
R, = 0.22W/m? K
R, = 0.25W/m? K
R; =0.68W/m?-K
R, =115W/m?-K
aaluiiil s U vesmisdduazaailudulszanssones 1dedh 0.87 w/m? - k
A=W X H=42x4.5 =189 m?
AT =38—-26 =12°C
wldanudounrumisiiu A Ao 0.58 kW

- 910319 3.2 mifsdu B

VINTUNITN Qo = U XAXAT

U=1/R

R, =022W/m? K

R, =025W/m?-K

R; = 0.68W/m?-K

R, =115W/m?-K
U=087W/m?-K

A=W X H =42x 4.5 = 189 m?

AT =38—-26 =12°C

vz lannufounrumisdy B Aie 0.58 kW

- 910317 3.2 misdu C

NFUNITN Q

vl = U X A X AT
U=1/R

R, =022W/m?-K

R, =025W/m?-K
R, =0.68W/m?-K
R, =1.15W/m?-K
U=087W/m?-K

A=W x H=30Xx4.5 = 135m?
AT =38 —-26 =12°C

vz ldanudounmumisdiu ¢ Ao 0.41 kW
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- 910319 3.2 wisdu D

VINTUNITN Q,, =UXAXAT
U=1/R
R, =0.22 W/m? -
R, =0.25W/m?-
R; = 0.68 W/m? -
R, = 1.15W/m?-
U=0.87W/m?-
A=W X H=54x45 =243 m?
AT =38-26 =12°C
v Idanudeuniumisdg D Ao 0.74 kw

AR

v Y
mszﬁwmm%’aumﬂmsﬁmam%’eumuwmﬂﬂwmﬁm 4 ﬁ}TLl Ao 2.31 kW

4.1.2 MszlnaanndU iaa so au

NNFAUNIT Qyuman = N X Total Heat Gain (kW)

Quuman = 50 X 450 = 22.5 kW
vz ldanudounindufianu Ae 22.5 kw

d
4.1.3 Mmszlvianangina
' Y
4.1.3.1 uasaaneluvied Qroaa = N X Power (kW)
N AatuauTsumeluiio Qroga =5 X 4 = 20 kW
d‘ = 4 90‘ { 1 1
msziinanseseu lerhndiudungmeluiesae 20 kw
4 ~ a o o {2
4.1.3.2 @OWIULAZIATOITURAAN DN ( Conveyor & Sealing Machine ) #135¢ nina
A = a v J d'dy A ~ o 9 2 A9 =2
NNFIIULAZIATOIFUNAAS M IunTillofeuny ey leviazemsiaieeninde
Tairhnduom

9
v 3
4.1.3.3 Tnaaanuiounniledas Qmear = ™ X ¢ X AT

m=10kg/s
¢, = 3.520 kj/kg - K
AT =38 —36 = 2°C
Qmear = 10 X 3.520 X 2 = 70.4 kW
4.1.3.4 ¥ieo 19111 ( Steam boiler) QLoaa = N X Power (kW)

QLoad = 20 X 18 = 360 kW

4.1.4 MIzanuIouanmsszngeima lunsaz ldihanmuin

agUmsznanudouvesiosuauaznanesdal vt ld Ao
0.58+0.58+0.41+0.74 + 22.54+ 20 + 70.4 + 360 = 475.21 kW
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4.1.5 agdoinmanfSeumey
o d‘ =1 [ ) < 9 Y]
1AM siaienfisumeusunisesnuuunisziianuduluies fu
NMILNNANVTDUNAUINIZ 1A N1T2TIANUTDUYDINITOONUUY AD 314 KW LAZ ATE
o o [} < 1 o
manusouninmamuinniy e 475.21 kw azmiu'ldnsenieanudouainnisdiuiu

WINNINTOONLVLBEN 161.21 kKW 13D 550,439.607 Btwhr

4.2 MIAIUMIZNANNTUINAN Y
2NMIMUIUND

a 9 o A dy o &
AT NN 4.2 L!ﬁﬂ\cl(’]]@i;!aﬁnﬂﬂ']fl'jﬂgluwuﬂw/ﬂqu@uagWﬁuﬂ’lw’ljﬁﬁj

1 gy =
ﬂ1ﬂvlﬂ§]1ﬂﬂ1‘§ﬂ§3i]ﬁi’)ﬂﬁﬁn1—!°{l

Value CMH CFM
AIR FLOW 61,200 36,020.96
Value oC °F
TEMPERATURE INSIDE ROOM 25 79.7
TEMPERATUREOUTSIDE

36 59
ROOM

v < o 9
VINTUNITN 3.2 1AL 3.3 ’mmsa‘mﬂ1i$°1/mmmwu'lﬁ’mﬁ

wld Qsensivie = 1.08 X (AT) X cfm (Sensible Heat)
Qratent = 4,840 X (AW) X cfm (Latet Heat)
Aw winnns vl T Tasmsnnsn lugiii 4.2

mszRzii Qsensinie = 1.08 X (79.7 — 59) x 36,020.96 = 805,284.58 Btu/hr

oy Qratent = 4,840 x (0.012 — 0.0105) x 36,020.96 = 261,512.169 Btu/hr
w1d Qtotal = Qsensivie + Quatent = 1,066,796.752 Btu/hr
i]”lﬂﬂﬁﬁTLl?lmﬁ’t]cluﬂTi“H1511531’?1?1’31%!,51!LﬁﬂJﬂJﬂQLﬂé@ﬂﬂ%ﬁJ@?ﬂ1ﬁ %z"lﬁ’mizﬁmmmgu

5910 1,066,796.752 Btw/hr toas 1@ U Iaanmsianiinnugndesunmila
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91N Psychometric Chart @1315041A111A3 1M @ A9AT DB,WB,%RH 11az h lass

Y
A1319910 11l

A13°97 4.3 UEA9A1 DB,WB,%RH 1182 h 111Aaz3AU09 Psychometric Chart Y99 AHU

OA
Air Flow DB WB %RH h
(CFM) (°F) (°F) (%) btwhr
1351 95 78 473 416
RA
Air Flow DB WB %RH h
(CFM) (°F) (°F) (%) btuhr
7661 78 66.5 55 31.1
MIXING
Air Flow DB WB %RH h
(CFM) (°F) (°F) %) btwhr
9012 805 85 55 33
SUPPLY
Air Flow DB WB %RH h
(CFM) (°F) (°F) %) biwhr
9012 59 58.8 98 25.6
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91N Psychometric Chart @1315041A111A3 1M @ A9AT DB,WB,%RH 11az h lass

Y
A1319910 11l

M3 4.4 1ETAIA1 DB,WB,%RH 1182 h Tu61az9au09 Psychometric Chart Y99 AHU2

OA
Ar Flow DB WB %RH h
(CFM) °F °F % btu/hr
10006 95 78 48 41.6
RA
Arr Flow (85%0A) DB WB %RH h
(CFM) °F °F % btu/hr
8505.1 75 64 55 29.4
MIXING
Ar Flow (15%0A) DB WB %RH h
(CFM) °F °F % btu/hr
1500.9 81.8 69.3 53 33.6
CC
Arr Flow DB WB %RH h
(CFM) °F °F % btu/hr
10006 55 5.8 98 23
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3 Psychometric Chart 494 1n3alvhanudu FCU 1¥dmsum AW

M3 N 4.5 1AAA1 DB,WB,%RH 118z h Tuii@azaveq Psychometric Chart Y99 FCU

Entering

DB

26.5

°C

WB

20

°C

%RH

55

%

57.9

Btu/hr

Leaving

DB

15

°C

WB

13.5

°C

%RH

85

%

38

Btu/hr
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91103107 4.3 1hA191nm15197 4.6 lumsl9uen DB uaz WB voduAazyaved AHU

3 1 @ o = { : y a
TAg©1989910 Psychometric Chart U84 gUnsaivhnnuidu AHU Tugdi 4.1 ¥ gnasdintu

LAY Entering Air uazgﬂﬁs?ﬂmwmmm Leaving Air

DB = 95°F
WB = 78°F
DB = 78°F 1 DB = 59°F
— o
WB = 66.5F DB = 80.5°F WB = 58.8°F
->
WB = 85°F
’ 4 | ==
b . -i’
|
i
- "
~ A 9
gﬂ‘ﬂ 4.4 HFANYUYHUNIVUASNINDDNUD AHU
A ¢ o 1
4.3.4 msmanmummmqﬂnsmmmmmu AHU
FILTER (M2)
[Alr Flow Condensation Pan Hyglenic 'Spare Filter Section Weight
15,000 m¥h O O 1426 kg
[Fifter Type
G4 AeroPleat |Il Panel
Initial / Final / Design P.Drop Alr Valocity Size/QuantityEC* Skze/Quantity/EC* Stze/Quantity/EC* Slza/Quantity/EC*
63 Pa/113Pa/88 Pa 1.99 m/s 594x594x44/4/N/A  |594x289x44/4/N/A
[Filter Type
F8 Opakfil CC, MERV14, 95% Compact
Initial / Final / Design P.Drop ‘AIr Velochty Stze/Quantity/EC~ SEa/Quantity/EC" Sze/Quantity/EC" SizelQuantity/EC”
71Pa/171Pa/121 Pa 2mls 592x592x292/4/A | 592x287x292/4/A
* Filter Energy Performance; preferably energy classification
* G4 AeroPleat Il : Certified according to EN 779:2012 / 1ISO 17065:2012
* F8 Opakfil CC, MERV 14, 95% : Certified according to EN 779:2012 / SO 17065:2012
* Frame sealing applied.

d' =1 a I'4
319 4.5 vaasgaziveaveIlames AHU
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FRESH AIR CONNECTION
Connection Type Control Type Pressure Drop
Open 0 Pa
Alr Flow Dimanslons: Alr Vialocly
15,000 m*h W 1,525 mm x H 1,537 mm 1.78 mis
SUPPLY CONNECTION
Connection Typs Contral Typs Pressurs Drop
Flange 0Pa
[Alr Flow THmenslons Alr Vislochy
15,000 m*h W 638 mm x H 638 mm 10.24 mis
MIXING MODULE WITH TWO DAMPERS (M1)
Connection Typs Condensation Pan Prossure Drop Section Welght
Joint Damper 20Pa 187 kg
Fresh Alr Control Type |Rturn Alr Confral Type
Automatic (LM230ASR) Automatic (LM230ASR)
Fresh Alr Volume [Return Alr Vlume
2.250 m*fh 12,750 m*h
Fresh Alr Dimsnslons [Rsturn Alr Dimensions
W 500 mm x H 300 mm W 1,500 mm x H 400 mm
Frash Alr Velociy Rturn Alr Visloclty
4.17 mis 5.9 mis
Winiber Bummar Bl Tanpesghum [
Eficlancy Effilancy [
84.79 % 84.70 % | =
FreshAlr | Exheust Mbcure FreshAlr | Exhoust Mbdure ; ‘
(DT | 4'C 28°C 2738°C 24°C °C FIEEH Y
WT 17.06 °C 2.07°C 2137 17.06°C FFI RN n3Ic
RH 50.00 % 50.00 % 58.96 % 50.00 % 60,00 % 58.85 %l £ | o

310

4.6 LAANTIIAZIDIAVDINADINTNDINMAVDI AHU
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COIL (DX) (Wet Surface) (M3)
[Alr Flow Capadity/ Sensibie RequredCap.  |Face Val. Guanity | Tube Mt Fin Mt ‘Section Weight
15,000 m*/h 71.76/52 85 kW 2.14 m/s 1 Capper Alurminium 205.2 kg
Col Code Tuba Thicknees Fin Thickness Mbing Ralo
25x 22 3/8 58T 2R 1320A 2.1P 29NC 0.35 mm 0.1 mm B5%
[Oropiet Elimin. /Press. Drop. =~ | Pan Himin U- [Stze (Wx Hx L) mm Conn. Material Frame Material
Stainless Steel (40 mm (ad)) 1,320%1473x 110 Copper Galvanized Steal
[(Connaction:Right)
{Pressure:Megative) / 63.78 mm ) Dy sk T sl (T et
[FhddKind EvaporaioniCondemalon/8CO0H | 2
RADA 5I46/5/5 °C e
AlF Iniel Drybuld Tempersiura ‘Alr Out Drybulb Temparatum :
2%°C BeC 5 »
Alr it Wetbulb Tempersture ‘Air Ouliot Wetbulb Temperatura o "
1871°C 1371°C : t L
Alr iniet Ralative Humidly Mir Oufiet Reiativa Humidty 3 | | , 1
50,00 % 81.51% - - 1 g
i et - Oulol Enhalpy i Fiow 1Val Fiow | =T ] .
5254 - 3548 kikg 1,563 kg/h / 45,304 dm¥h
[Rir Pross DroplWevDy) Fiuid Fress Drop 1 Fhid Vlodly | 1 i
46 Pa/ 38 Pa 16.77 kPa { 0.26 m/s | |2
Col Surfece Avea Tube Inner Vokume S “ ‘ .
113.52 m? 18.46L - ' : = :
Waniiold ] Corn.GTY Conn.Directon Alr Condansation Hyghaaic Biygold
11 Right 26.3681 I B O
Connection Sizss
35/ 42 mm {1-3/8" DN32 / 1-5/8° DN40)

517 4.7 1A931802108AUDY Coil R410a

103U 4.7 9zudas1eazBenv09 Coil AHU Tnggaungiivudl ogh 26 0971

= = J I Ay v o o A a = =
SIS mtﬂasmu%uﬁuwmmgﬂ 50 % HASYUUIUVIDBNDYN 15.6 DIAHKALTYH
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SUPPLY FAN (M4)

Air Flow Wigior Typs Fan Model Quantlty | Seciion Weaight
15,000 m*h ABB-AGM 132 M-4 Kruger-BDBS0OSL 1 427 kg
[infemal Stalic Pressure Wictor PJPha/volLiFreq. Tclator Teciator Count Backup ‘Backup Mokor
275 Pa 7.5 KW/3P/380VIS0V-Hz Rubber 4

[Exiamal Stalic Pressurs Wator Spesd

350 Pa 1500 {1430)rpm | wl™ B mm o w 1
Totel Static Pressure Fan Puley ; -

625 Pa SPA 140x242012 80 mm v =&

Tl Pressure Wicor Pulley 7 gl

687 Pa SPA 140x2+2012 @38 mm 9 I Y

Total | St Eficiency Bt 5 4
74307/ 67.56 % 2x3PA 1,750 mm - :
Wickor [ Invartar Eficlency [IFrequency Inverter Included | &

B740/87.00 % T J|
Bhaft Power/ ADsorbed Power | Absorbad Fow. Wih VFD i i
385/49kwW 5.05 kW 1

Fan Speed Running Frequency

1452 rpm (Max. 1900 rpm) 50.00 Hz

Fan Outiel Alr Veioclly “Air Donsity __

10.24 mls 1.1904 kg/m*

[Specific Fan Power (GFPe Inij Sound Power Level (dB)

182.1 Wi{m?/s) Hz C2} 125 | 250 | 5600 | 1000 | 2000 | 4000 | BODO | LwAdm
Electrical Current Outiet Side 813 824 23.8 826 B80S 774| 699 623 B6.0 |dBA
767 A (Max.14.92 A) Inilat Sice 813 824 888 826 805 774 699 B2.3 86 0 |dBA
* Tha fan system effect is taken into account in the fan performance

* The fan calculated for wet conditions

319 4.8 uAAIIIAIDEAYDI WAANILD Centrifugal

Y
Tumsimauveswaautiuazll External Static Pressure ANINIZ8L 0NN AHU

=2 v 1 dyd v 1 o
etlareneauvielaglumseonuuuiiaumny 350 Pa
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4.3.5 mstdenvinavesilnsaiiinuiu FCU
Selection Fan coil unit (VRV) — Indoor Type

S48 A ¥ < A 4 & da 4 oo o
luniimenls Fcu dunuy VRV L‘L!ENi]'lﬂﬂiUuﬁ'lﬁ@QW UNUBDYNINALAZTIAN

Y ]
Tumsdaasi AHU mse ldaunsodadud lvvoan ldiiiesnnszoulfuemaldaeg

N

&£ Q
//"\\t
/

Specifications
MODEL FXHQ32MAVS | FXHQ63MAVS Wkumzsmm]W
| Power supply | ; T-ghase, 220-240 V/220 V, 50/40 Hz
[ Bun | 12,300 [ 24,200 [ 38,200 48,000 [ 52,900
Cooling capacity ~ Bwm | 12,300 [ 24,400 I 38,400 | 48,300 [ 53,200
kwo A 36/ae | 71172 [ zrma || ez || 1ssiise
[ Power consumption ' W 0.1 0.115 | 0135 0.168 | 0.181
| Casing Wa N White (10Y9/0.5) ' Sheet Ml / Light Ivory
i T mimin | 12/-110 [ 1zst-na || 25/-n9s | 34/26/20 ' 36/27/20
Airflow rate (H/M/L) | 1 1 1 1
oim 424/ - /353 618/ - /494 883/ - /688 1,200/918/706 1,271/953/706
[Soundlevel (ML) | dB(A) |  ae/-/31 I sw-pa || asi-;r | | aeawsr | | asiazie7
| Dimensions (HxWxD) | mm | 195x960x680 | 195x1,160x680 |  195x1,400x680 | 23551,590x690
| Machine weight kg ' 24 ' 28 33 38
= Liquid (Fiare) | $6.4 . $95
(;Po';\mngcﬂons Gas (Flare) | mm $127 |’
| Drain N e VP20 (External Dia, 26/internal Dia, 20)

Note: Specifications are based on the following conditions;

+Cooling: Indoor temp.: 27°CDB, 19°CWB,; *27°CDB, 19.5°CWB, Outdoor temp.: 35°CDB, Equivalent piping length: 7.5 m, Level difference: 0 m
=Capacity of indoor unit is only for reference. Actual capacity of indoor unit is based on the total capacity index.
(See Engineering Data Book for details.)

*Sound level: Anechoic chamber conversion value, measured at a point 1 m in front of the unit and 1 m downward,
During actual operation, these values are normally somewhat higher as a result of ambient conditions.

319 4.9 naaINsI@EN YUIA Fan Coil Unit (FCU ) meluiosuauaznanervisda s

o ) <3 a A
NMIMUIUMTEIANMEUIAY 1D 1,066,796.752 Btwhr UaIHIn1nN1TEN
anuiouvinmsmuu Ininaslfundsdosuauaznano1visudazed 1,622,569.356

< ' o < 1 =
Btu/hr i]zmullﬁ)mm’iz‘mﬂﬁmLﬂu‘ffaEJﬂmnﬁleNﬂam%}ﬂuaﬂﬁ 550,439.607 Btu/hr e

U

A £ A o [ ° =] o A A
191N BNeA 1IN aany 10 % i]%hlﬂﬂ”liz'ﬂWﬂ’NllLEJuVIG]@QTnLWllﬂi’] 605,483.568
A = o % 1 A
Btu/hr 159 177.330 kW ﬂ\iu1ﬂ1ﬂ\‘]ﬂa1’3klﬂmf)ﬂ"llu1ﬂﬁll’t]\i FCU
A Y o A ' o A o
%Tﬂg‘ﬂ“l/l 4.9 1ﬂﬂ1ﬂﬁm’ﬂﬂ FCU U FXHQ140AVMS 21UIU 10 !ﬂi@diﬂﬂﬁ']n']iﬂ“lm
< Yy A 2 A Y A Y 9 A !
mmwu”lmgm 529, 000 Btu/hr G]f\iLWENW’é)GluﬂTiGl,“lf\ﬂuLMl,u@Qﬂ’m VZADIHNDANTIANITY

Yasadvedi 10 % 3911N151@0n FCU U FXHQI00MAVS $1147U 2 13047 e 115091

< Y A
AT tAgN 76,400 Btu/hr



Selection CDU — Outdoor Type

M VRV A Series Outdoor Units RXQ-A
| B ,
| 0 _—
| MODEL RXQBAYIS | RXQBAY1S = RXQ10AY1S | AXQ12AY1S Axat4avisll Axaieavis [Irxatsavis |
. | = = | = - B 1 L = |
Combination units 2 = | e 5 T =1 =
[Powersupply ) 3 phase 4-wire system, 380-415V/ 380V, 50Hz/ 1
{Bwh 54600 | 76400 | 95500 | 114000 | 136000 f§ 154000 |§ 171,000
Cooling capaclty Bwh' 54800 | 76900 | 96200 | 115000 | 137,300 § 154,600 171,800
KW | 160/161° | 224/228° | 280/282° | 335/337° | 40.0/403° N a50153° | 50.0/50.4°
|cop . | U | am 433 409 385 | 374 | 349 3z7 |
Power consump W 338 517 684 870 | w7 | 120 0 3 |
|CapacityControl | % | 25100 | 20100 | 13100 | 12100 | 11-100 § ¢10-100 § 10-100 |
Casing colour = Ivory white (5Y7.8/1)
PYP!__ e ) Honricelly sésied ool e 0. | }
Compressor | Motor Outputx
| Number of Units | kw | 23x1 3.4x1 4.5x1 5.6x1 | B.4x1 .0x 1)+{4.0x1)
Airflow rate |m¥Ymin. 119 178 | 257
Di (HxWxD) | mm 1,857x930x765 | 1,657x1,240%765
 Machine weight T R T N S A T 260 | I
Sound level dBA) 56 57 | & | &0 61
O range *CDB 10 to 49
Type N — - W _ ) .
i Charge kg 59 6.7 | 68 | 74 82 84
Piping Uqud | mm | 995 Brazing) 1 $12.7 (Brazing) | 9159 Brazing) |
connections | Gas mm @19.1 (Brazing) 9222 Brazing) 928.6 (Brazing)

= A .
31191 4.10 M31@8AYUIA Condenser Unit (CDU )

9 ] 1
lun 151990 Condenser Unit HH921@0n31U RXQI6AY1S 311U 4 1A504 10250951
[ 9
Aums 1 Fcu i ldimaiaen T Tuaudu
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M3Ne3ANT 19 Psychometric Chart Inelisoazidenaall
5.1.1 mwumsznanuioulmineluieswana nauesdad
5.1.1.1 AINTENNANUTOU 1,622,569.356 Bruhr (475.21kW)
° o < ! o
5.1.2 Mumaszianuduidesmsneluiesuauaznanevisda s
1 <
5.1.2.1 MATENNANWEU 1,672,280.320 Btu/hr (489.77 kW)
4 @ = 2 o ] °
5.1.3 M51A0NYUIAVNUA3 0915 URINIA NdpuiunTzIAMEUIINNTAIUIW
moluresuanazmauemsdal
5.1.3.1 Y11A 52,900 Btwhr $112U 4 19309 (529,000 kW)

5.1.3.2 Y119 38,200 Btu/hr 314U 2 1709 (76,400 kW)

o o 4 [ <
NAINNIIAUIN AB 1INNTAIUIAUNDFoUNIUAUNTODNULUNTEN AT
luies dumsznanuiounsuinaz lannmszimanudsuvsinisesnuuy Ao 314
[ o 1 <> 1
kW tag 1523ausouanmamiuda vy Ao 475.21 kW aziiiu 14210132 n19au5 ou
nnmsmunlninnnINsesnuuUogh 161.21 kW W30 550,439.607 Btu/hr H90152N1
9 Y [ s A o 1 Y A
AT uVRIN B UALATNANDINITANINUSVuAarioalny Av 1,622,569.356 Btu/hr

(475.21kW) Hazn1seiianuaunaiulInlny Ao 1,672,280.320 Btwhr (489.77 kW)
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f.1) MINEISMANNEY R410a

R410A Pressure Temperature Chart

R410A Liquid Vapour
Temperature Pressure Pressure Pressure Pressure Pressure Pressure
(°C) (barA)  (barg) (psig) (barA)  (barg) (psig)
-70 0.36 -0.66 -9.52 0.35 -0.66 -9.55
-68 0.40 -0.61 -8.85 0.40 -0.61 -8.87
-66 0.45 -0.56 -8.10 0.45 -0.56 -8.13
-64 0.51 -0.50 -7.27 0.51 -0.50 -7.31
-62 0.57 -0.44 -6.37 0.57 -0.44 -6.40
-60 0.64 -0.37 -5.37 0.64 -0.37 -5.41
-58 0.72 -0.30 -4.29 0.71 -0.30 -4.33
-56 0.80 -0.21 -3.10 0.80 -0.22 -3.15
-54 0.89 -0.12 -1.81 0.88 -0.13 -1.86
-52 0.98 -0.03 -0.41 0.98 -0.03 -0.47
-50 1.09 0.08 d:11 1.09 0.07 1.05
-48 1.20 0.19 2.76 1.20 0.19 2.69
-46 133 0.31 4.54 1.32 0.31 4.47
-44 1.46 0.45 6.46 1.45 0.44 6.38
-42 1.60 0.59 8.53 1.60 0.58 8.45
-40 1.76 0.74 10.76 1.75 0.74 10.66
-38 1.92 0.91 13.15 191 0.90 13.05
-36 2.10 1.08 15.71 2.09 1.08 15.60
-34 2.29 1.27 18.45 2.28 1.26 18.33
-32 2.49 1.47 21.38 2.48 1.47 21.25
-30 2.70 1.69 24.51 2.69 1.68 24.37
-28 2.93 1.92 27.84 2.92 191 27.69
-26 3.18 2.16 31.38 3.17 2.15 31.22
-24 3.44 2.42 35.16 3.43 2.41 34.98
-22 3.71 2.70 39.16 3.70 2.69 38.98
-20 4.01 2.99 4341 3.99 2.98 43.21
-18 4.32 3.30 47.91 4.30 3.29 47.69
-16 4.65 3.63 52.67 4.63 3.62 52.44
-14 4.99 3.98 57.70 4.98 3.96 57.46
-12 5.36 4.35 63.02 5.34 4.33 62.76
-10 5.75 4.73 68.63 5.73 4.71 68.35
-8 6.15 5.14 74.54 6.13 5.12 74.24
-6 6.58 5.57 80.76 6.56 5.55 80.44
-4 7.03 6.02 87.31 7.01 6.00 86.97
-2 7.51 6.50 94.19 7.48 6.47 93.83
0 8.01 6.99 101.41 7.98 6.97 101.03
2 8.53 7.52 109.00 8.50 7.49 108.59
4 9.08 8.07 116.95 9.05 8.04 116.51
6 9.65 8.64 125.28 9.62 8.61 124.82
8 10.25 9.24 133.99 10.22 9.21 133.52
10 10.88 9.87 143.13 10.85 9.84 142.61
12 11.54 10.53 152.66 11.50 10.49 152.12




R410A Pressure Temperature Chart
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14 12.23 11.22 162.63 12.19 11.18 162.05
16 12.95 11.93 173.03 12.91 11.89 172.43
18 13.70 12.68 183.89 13.65 12.64 183.25
20 14.48 13.46 195.21 14.43 13.42 194.55
22 15.29 14.28 207.02 15.24 14.23 206.31
24 16.14 15.13 219.31 16.09 15.07 218.57
26 17.02 16.01 232.10 16.97 15.95 231.33
28 17.94 16.93 24541 17.88 16.87 244.62
30 18.89 17.88 259.26 18.84 17.82 258.42
32 19.89 18.87 273.66 19.83 18.81 272.79
34 20.92 19.91 288.62 20.86 19.84 287.71
36 21.99 20.98 304.15 21.92 20.91 303.21
38 23.10 22.09 320.29 23.04 22.02 319.32
40 24.26 23.24 337.02 24.19 23.17 336.02
42 25.45 24.44 354.39 25.38 24.37 353.37
44 26.70 25.68 372.42 26.62 25.61 371.36
46 27.99 26.97 391.09 27.91 26.90 390.02
48 29.32 28.31 410.47 29.25 28.23 409.36
50 30.71 29.69 430.55 30.63 29.62 429.42
52 32.14 31:13 451.34 32.06 31.05 450.21
54 33.63 32.61 472.90 33.55 32.54 471.77
56 35.17 34.16 495.25 35.09 34.08 494.12
58 36.76 35.75 518.39 36.69 35.67 517.27
60 38.42 37.41 542.37 38.34 37.33 541.30
62 40.13 39.12 567.24 40.06 39.05 566.20
64 41.91 40.90 593.02 41.84 40.83 592.04
66 43.75 42.74 619.74 43.69 42.68 618.86
68 45.67 44.66 647.50 45.62 44.60 646.74
70 47.65 46.64 676.28 47.62 46.60 675.76

The information contained within this website is for guidance only, for further system specific advice please call A-

Gas directly.
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d
1.2) Mmaaaudszansmaanydeu

AN 9.6 Overall coefficients of heat transmission of various material [2]
1) lwuusneg Wall Construction Group Description

Saniléaiasila Group — Y WT_ WT
W/(m2.C) | BtuAthft?) | Ke/m? | b/t
ABUNSAUABN 2 1‘;'1: 2*100 mmmn1ﬂ+01U\Ju D 159 0.28 2393 489
RsumsAUAEN 2 Fu 2100 mm+MA+uYusHesd D 1.02 0.18 2393 483
RaunIAuAan 2 $u 2*100 mmeauYu+aIY 25 mm D 097 017 2401 49.1
By 2 Hu (27100 mm) 2y D 235 041 440.0 90.0
fiadg 2 §u (2*100 mm) + 29 Ty D 169 030 | s400 | 900
fiods 2 $u (2100 mm) + 2w 25 mm Ay D 0.85 0.15 2490 | 920
ABuUN3A 100 mm +awy 25 mm + duduussa D 114 020 306.6 627
ABuNSA 100 mm +2w2u 50 mm + dusuueia D 0.68 012 3073 628
ABLMAA 150 mm + 27Uy D 329 0.58 3831 783
fiadg 100 mm a1uyy E 284 0.50 2364 483
naunimuAan 150 mm +a1uyy E 267 047 1899 388
ABUNIA 100 mm +21uly E 369 0.65 268.7 54.9
pauninudan 100 mm +271uYy F 290 0.51 1400 286
135 2 %u 2%6 mm G 216 038 88 18
naumin 400 mm +atuyy A 227 0.40 10760 | 2200

MIURWUTIRINAITIMNYG 50 mm (R-7) Tildmmsutianga (Group) Tumsn lnadeutudtiu 1 4u wu D lu
msniasuiu C uny Judu

n.3) M3199A3INNNFPUINMSINDINTINAII|VOIAY

* » u - - - & -
AN 1.15 Sananuisunndeuluisnssusinig lasedssamone niwasan [2)

anwasvasianssy arudau | anwdau | anudeu %ardaunvuusisd
s, W | dudia, w | wlh, w | anurauds | arundiaugs

vaasluls s 95 65 30
vnarlulssmmsusnanansdu 105 70 35 60 27
Hhawusnn wuludninny 115 70 45
tupinuluddnny 130 75 55
Bu Mg ; iy wuminnudn 130 75 55
BUUNRBIN SURINNUTEEILAZS WIS 145 75 70 > =
Hafutseyuewns wulushsms 160 20 30
nulssuusun 220 80 140
FUSINaRUIY 250 90 160 49 35
Wumsm s 4 nym Tksanun 295 110 185
@ulids 425 170 255
Taussnumiin wululsaumin 425 170 255 .
Taussnuminun wululssumin 470 185 285 & 2
AU 525 210 315
1) frfutsenmuemns manfeuimuiitaanemsmeud fo andoudeda 9 W mandouwh 9 W
2) lumsidslvnds Tu 1 @ueeil 1 puvirviilou dusudug w115 W) wiAuqiug(145 W)
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0.4 ) TEMINHIUNNNTL]HAAAEIT Cooling Load Temperature Difference (CLTD )
n.4.1) MIMMIUHMITIANNIoU

mammazinnudouvesrming 4 du

HITINU A

Qwall:UXAXAT
U=1/R

R, =0.22W/m?-K
R, =025W/m?-K
R, =0.68W/m?-K
R, =115W/m?-K

U=087W/m? K

A=W x H=142x4.5 =189 m?
AT =38—-26 =12°C
Y 9 {1 o Y

a2 ldanufounsumiadiu A An 0.58 kW

A 9 o a £ ) Y
Tagn a1 R ansan lganmsnduilszansnmaihanudou
o Y A a £ o 9 ~ v a )
Murualv R, A PU5LANTNTHIANMUIBUVDIRUIUNR VAT I8y

4
a

= o a 9y Y
R, 719 ll“JJ53ﬁ"]/l‘ﬁﬂ'l'i‘W'lﬂ'ﬂllﬁﬂu"U@Qﬂ'lﬂu@ﬂﬂﬁN

D
Do,

& Y v
R; A9 wilszansmsmanuseuveineluros
A
fl

I'd
a A %

0 dulszanssinveaniiagywy
WAagU B

Quail = U X A X AT
U=1/R
Ry, =022 W/m?-
R, = 0.25 W/m? -
R; = 0.68 W /m? -
R, = 115 W /m? -
U=087W/m?-
A=W xH =42 X 4.5 = 189 m?
AT =38—-26 =12°C
a2 1danudounrumisdu B Ao 0.58 kW

= X X R X



WA C

Quwan = U X A X AT

U=1/R

R, = 0.22 W/m? -
R, = 0.25 W /m?2 -
R; = 0.68W/m?-
R, = 1.15W/m?-
U=0.87W/m?-
A=W x H=30x45 = 135 m?

AT =38—-26 =12°C

v ldanudeunriumiadu A fe 0.41 kW

X X X XX

WAagU D

Qwall =UXAXAT

U=1/R

R, =0.22W/m?-
R, = 0.25W/m?-
R; = 0.68 W /m? -
R, = 115W/m? -
U=087W/m?-
A=W x H="54x45 =243 m?

AT =38—26 =12°C

12 18anusouNFIUMITIAIL D A 0.74 kW

XX R X R

v Y
ﬂ']'i%ﬁ?ﬂ’ﬂll%}’ﬂumﬂﬂ']iﬁTﬂ’J”liJ%}E]uWTL!NH\?EJ’]J“D"JJVNﬁMﬂ 4 ﬁjﬁﬂl Ao 2.31 kW
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Y 1ava
n.4.2) ﬂ15$1‘1’iﬁﬂﬂ1ﬂﬂﬂ{]‘ﬂﬂx‘ﬂu 50 AU

NTUNIT Quuman = N X Total Heat Gain

Qnuman = 50 X 450 = 22.5 kW
1z Idanuseunindufiaau fe 22.5 kw

d
n.4.3) Mazlvaninginsal

1n3e90U lov1 (Steam Oven) Quoqq = N X Power (kW)

0roaq = 20 X 18 = 360 kW
Aa A y A D) . Y A
ﬂ’liz‘ﬂlﬂﬂmi@ﬂ@ﬂkl@u'l‘ﬂN’lulm’lu’lgﬂ’lﬂiu‘ﬂ@ﬂﬂ@ 360 kW

4 a @ 4 { a
AONIULAZIATOITUNAAN N ( Conveyor & Sealing Machine ) 7 15 ¢ Ninaan
d't;l d' = [y d' 9°/ =L =2 Bld' 1 [
m&wmiumumam&mu mimau"laumazmm3nﬂmaﬂmﬂﬁ]ﬂmwaiummmﬂa@@mﬂ

& A,i’ 9 ° 9 dy o dA o 9 Y '
“])'\‘]11”’]1!ﬂg161)"?]'3']“?]']1!3&!ﬂ']ﬂ‘ﬂ'J']ll56“%@@&“@@'%31’]“1@1“11“‘1’7'l’)\‘]WTHVI']\?@"IEJW'IHLWI‘H

9 dal Y ot "
THaAANUTOUNNUOTAT  Queq = M X ¢p X AT

m=10kg/s
¢, = 3.520 kj/kg - K
AT = 38 — 36 = 2°C
Qumeas = 10 X 3.520 X 2 = 70.4 kW
ueea e lurios Qroaqa = N X Power (kW)

;N foduau Tsumelurio Qroaa =5 x4 =20kW

0.4.4 ) MIzANNZUNMIIzwIMA Tuntaz v

LWiwazﬁuﬂ1sz1/1Nmm%'auiammﬁ’ammmzWﬁummiﬁ’@]ﬂmjﬁ"lﬁ’ Ao
0.58+0.58 + 0.41 + 0.74 + 225+ 20 + 70.4 + 360 = 475.21 kW
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9 Fan Coil Unit (FCU)
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nns vz lFlumsmar AW

Entering
Value °C °F
DB 26.5 79.7
WB 20 68
%RH 55 %
h 57.9 Btu/hr
Leaving
Valuee °C °F
DB 15 59
WB 13.5 56.3
%RH 85 %
h 38 Btu/hr

a 9 4 .
2.1) guviguuuIneea ( Entering )
d' a J
DB 1 191 79.7 usu'lad uag %RH 55 %
314 W1 Ao 0.012
22) qmwgﬁmaaﬂﬂaﬂﬁ ( Leaving )

a

DB 2 figaivigil 59 lusu'lad uaz %RH 85 %

2214 W2 @9 0.0105

FAER Qsensivie = 1.08 X (AT) X cfm (Sensible Heat)
Qratent = 4,840 X (AW) X cfm(Latet Heat)
. aw vnns T Tasmasnin lugiii 42

LWﬂzmﬁ’u Qsensivie = 1.08 X (79.7 — 59) x 36,020.96 = 805,284.58 Btu/hr

iag OLatens = 4,840 X (0.012 — 0.0105) X 36,020.96 = 261,512.169 Btu/hr

wld Qtota = Qsensivie + Quatent = 1,066,796.752 Btu/hr
Mnmsmuraiielumsminsyianuduauveuaiolfueinia v ldn1szin

AMMBuIIMAD 1,066,796.752 Buhr titeasavaeudrit §anmsfaniianugndeannmila

550.439.607 Btwhr Laziiinanindouiemanuasasy 10 % a2 ldnszianuduiidesi

INAD 605,483.568 Btw/hr 1138 177.330 kW 3a1haana1d liidenvuaves FCU
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