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##5170714421 : MAJOR MECHANICAL ENGINEERING
KEYWORDS : CHILLER / HEAT PUMP / HOT WATER PRODUCTION / WASTE HEAT
RECOVERY

WISIT CHUPRASERT: IMPROVEMENT OF ENERGY EFFICIENCY BY
RECLAIMING HEAT FROM A WATER CHILLER SYSTEM. ADVISOR: ASST.
PROF. CHITTIN TANGTHIENG, Ph.D., 95 pp.

This research relates to the evaluation on the energy efficient by using the
waste heat recovery system on the chiller used for an air-conditioning unit to
generate hot water by construction unit modeled and includes assessment data from
the hospital building. This results obtained from the experiment unit will be apply to
predict the performance of hot water production from the chiller system after
installing the waste heat recovery system. The experimental unit includes a chilled-
water system of 8.45 kW, the direct hot water production from waste heat recovery
system and the hot water production from waste heat recovery with heat pump. In
this project, flow rate of hot water and cooling load of the chiller have been controlled
to examine the behavior of chiller system.

When the experimental results are extended to predict the behavior of the
chiller at the hospital. This study shows that, when the direct heating system was
used, the power of compressor is reduced by 11.84%, and the coefficient value of
the chiller system is increased by 18.45% compared to the old system. The
temperature of hot water which produced from this system is 43.20°C. On the other
hand, when the heating system with heat pump is used, the power of compressor
and the coefficient value of chiller system is reduced by 18.61% and is increased by
29.49% from original unit respectively. The temperature of hot water produced from
this system is 51.57°C. However, this system requires an extra compressor, thus the

power of the extra compressor is 12.36 kW and the COP of this system is 6.30.

Student’s Signature

Field of Study : _Mechanical Engineering..  Advisor’s Signature
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2.

19

£l
£ o
6 68 O

e

e a

df

". 11
OO0 06

AN 3.5 Taseasauazdiutlsznevassmasuanidasuninsseuiuaaniazve

(gunsnluanulasuninFaulugaaninssu [13:44])

Stationary head bonnet.

. Stationary head flange

channel or bonnet.

. Channel cover

. Channel head nozzle
. Stationary tube sheet.
. Tubes.

. Shell .

. Shell cover.

10. Shell flange stationary

head end.

11. Shell flange rear

head end.

12. Shell flange rear

head end.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

o

Shell nozzle.
Expansion joint.
Floating tube sheet.
Floating head cover.
Floating head flange
Floating head
backing device.

Slip shear ring.

Slip-on backing flange.

Floating head cover
Floating tube sheet.
skirt.

Packing box flange.
Packing.

Packing follower ring.

Lantern ring.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Tie rods and spacers.
Transverse baffles or
Support plates.
Impingement baffle.
Longitudinal baffle.
Pass partition.

Vent connection.

Drain connection.
Instrument connection.
Support saddle.

Lifting lug.

Support bracket.

Weir.

Liquid level connection.

Shell cover flange.
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tHaHUEATIangUN (Stationary tube sheet exchanger)
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wraakanilaguANFauuLLiedesti (Double pipe exchanger)
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A 3.10 Anmouznirivarastas s lulAsaduanilasuanugaun L[ U A

(ASHRAE handbook 2000 [12:43.3])
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(ASHRAE handbook 2000 [12:43.3])
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J @qmmﬁmmmmlﬁuéq (Sub cooling) =5°C
*  QUUUNNITIUEFNYBIA991ANLEI (Evaporating Temperature) =2°C
*  quunivaslaiausn pila (Superheat) =5°C
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Q, = i, (hy — hy) (3.4)
qL= hy —hy

q;, = 409.87 — 249.81
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q. = 160.06 kJ /kg

AN 4.1 ARANLRYedasin Ml R-22 Nan1aesinge

GHYPE WsaAW. P amuund, T taumal, h 1aulnsi, s
(Bar) (°C) (kJ/kg) (kJ/kg K)
1 5.311 7 409.87 1.762
2 17.341 69.333 440.11 1.762
3 17.341 40 249.81 1.167
4 5.311 2 249.81 1.18

4
o

NATUNANNTIN (3.4) RAINTAUIBAIINT AR AN LA ATl
SR A0
m, = L/qL

8.4

. _ 8448 kW
my = /160.06 k] /kg

m, = 0.05278 X9/

v
o A

o Y & P o Y o~
®  ARTIANNIAUNTIELNYUDANNLATANAQLILLLILY mmmimmnmmm (3.2) PNU

Qn = m,(hy — hs) (3.2)

O = (0.05278 k9/5> (440.11 — 249.81) k]/kg

Oy = 10.044 kW

P Y o1 ° Y o  any ° a 2 el ° v
LN‘ﬂiﬁﬁW[ﬁm\‘I‘] mﬂﬂwmmmummmwimiﬂmLuumil,@ﬂﬂmﬂqﬂmmwmmmmmuim

P ! o 1 dl o v % o Y v o | ! o dl
LV]EI‘].ILV]'Wﬂ‘LIﬂ’W]ﬂ’]%QE‘LﬂQ LL@QM’]N’]ﬂﬁ‘Zﬂ‘ﬂ‘LIL“]J’]W‘Jilﬂul,ﬂuﬂﬂ‘ifl@@ﬂ\‘iﬁmbm ANNINN 4.2



29

1
CWS Air Cool Condenser | 9 %
+— 10.52 kW | |
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& (% k4 Y l
AN g U s LLnLun e Tasldsmnsnisiuaaaatiniugintu 0.043 _{cswelc

(2.4 GPM/TR)

V., = (o 043 l/ﬂ) (8.448 kW)
ch — . kW g

V., = 0.3633 I/sec (5.758 GPM)

Ven = 21.796 I/min

k2
1 o
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4
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v

o guugiunfeuluadinglnaniuaniasuannsien  =28°C
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Mufiu nausn 1 lunisnanindeauaininidguugd 28°C  lutinFaungnmgi 40°C
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I
CWS 10.52 kW |
<+— l
% Plate Heat Exchanger 1
10.52 kKW
RReceiver HWS
1 [
Cooler 10.24 kW j
Compressor
5.396 kW VEM-2
Wi
Y<1 LTJPQC‘B % ( A\ LTJPQC‘B =V, £;2<—
Chilled Water Pump \& Hot Water Pump

1 v v v
NINA 4.3 22ULNNANNNTaUL AR RIAINT L UL TN TN AN KA M1Nga TR A9
Qu = pwVPHElcp,WAT

—
PHE1 PwCpwAT

He  py  ARAINVUILLUTENNN 1000 kg/m’

Copw PBAIAMNAANFDUIUNIZIENUT 418 kJ / kg.K

o

. ~ =l B R i Y o
Voppr A® n91N17 areanNdnATesaniUasuANFa U 1
AT ﬁﬂmaﬁmmmﬁqmmﬁmmﬁﬁ (273+40) - (273+28) K

. A o o A a2 o & &
QH ABRRRTIAIMNTAUNLURDYINATNTSULNTUNLE L

WUAFINNCT avlugnneaglisnanislnavestinfidiasuaniasunaneudl
7o = 10.044 kW
PHE1 kg k]
1000 *7/ 5 || 4.18 /kg_K (12 K)

Voygs = 0.00020024 M’/ = 12.014 (3.174 GPM)

l
/ min
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N 4.4 dpAnsnsneuzesssuuifnasaulngldanminaadiuaiin R-134a

A9 4.2 AMANTFRT89A139ANEUN R-134a NIdN19259]

GHYLE WSAW. P amund, T taumail b 1aulnsi, s
(Bar) (°C) (kJ/kg) (kJ/kg K)
1 4.89 20 410.63 1.732
2 RIS 78.578 441.48 1.732
3 21.179 65 295.78 1.309
4 4.89 15 295.78 1.334

030

040

050
060

*  dn3IN19DNENANNIRLNILATRITLIUE (Evaporator) ANUIRLlEANN

= mr(hl -

QL
qL= hy —hy

q. = 410.63 — 295.78

q, = 11485 k] /kg
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i, = 0.08745 %9/
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Win = mr(hz N hl) (3.1)
W, = | 0.08745 %9/ | (441.48 — 410.63) Ikg

. Wiy = 2.698 kW

9./
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Qn = 1, (hy — hs) (3.2)
0w = | 0.08745 %9/ | (441.48 — 295.78) k]/kg

. Qy = 12.741 kW
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PHE3 P CpwAT
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AN9199 7.3 nadsziluAnnuannsnlun snaniseueasisaweNuna AUl LLA 8L

thupanaban
[ % 1 -e:ll % o/ [ & 1 -e:ll v 1
ANAL ANNFARINIT aneal | ARlE | widon WHNRILIG)
» k2 % o |
1 RINTIMATINGOU | Vpw et 0.987 - | Amwnnulfainaunish 6.7
v aa
535 .
Vhw,HP2 1.006 -
° o * o Y o’l
2 | maslnilnues ANy 0.814 - [lAannisiAersnagluaiin
LAgaanItinigiy 5 E 2aul33A TdwAnannnIng 6.9
. WcH2,HP 0.814 X
g
3 | ndelnnues Weninp 14.84 | KW | WA&NN197 6.8
LATRINITINLETL .
WCHZ,HP 15.69 kW
J ° * o Y &
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AN N7 7.3 HALTRUAMNANI7D NN AR TN S aRaa TR N LN A AULLILAN 8 9L

TIuANNEeU (Fa)

ANAL AMEBINNT dryanwnl | AdlE | widew UNEIWE]
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ANERL X
Wyp, 12.64 kW
8 | COP aastlumaw Apy 2.06 - | lBannisinandmanis uatin
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F119°9% N.1 Nan1IRgIadniiayaeataesszuintifiuneunsUiules

o o = o
AUN / T1LNITNATIAIA

23-06-54 | 25-06-54 | 27-06-54
NN NLIIENA (°C) 30.553 29.837 30.722
‘ﬂqm%@jﬁﬂﬁﬂﬁﬂ‘ﬁlﬂﬂﬂ@ﬁﬂLﬂdﬁl"r]\‘iﬂ']‘i_lLLﬂu (°C) 41.76 40.30 42.15
frunyitias (°C) 25460 | 23767 | 25.922
qmmﬁﬁuﬁﬁ ”q@g‘lum?"mmeﬂﬁﬂumm’éﬂu (°C) | 69.317 | 67.773 | 70.237
qmmﬁﬁfﬁu (°C) 27.723 | 26.757 | 26.795
Snaelin Al usesdnle (W) 3.060 2.910 3.080
A132N19NIANELEY (KW) 8.243 7.960 8.405
AnBentlaesfia (kW) 9.983 9.267 10.045
FinditlsyAnBanssany 2.693 2.735 2.728
ANALIBIANTNNAINLELY [bar (a)]
- FuAnNAugs 21260 | 20.393 | 21.433
C Bumnndisn 5.433 5.060 5.427
qmmﬁfmﬁu dinaanusesintingu (°C) 14.543 | 12.350 | 14.790
10.203 8.120 10.318
smsnislnaveatingu (UMIN) 26.98 27.00 27.00
é“mmmﬂmL%\H_E‘mmmmmmﬂ‘ﬁ'@@nmnmﬁ;m 0.834 0.834 0.834

ALK (m®/s)
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1
o A

FIN999 9.1 HANINARBINN1TZNNINIANIEUGIAA (Full load), FuN 5 fueneu 2554

é’mmmﬂwmm{fﬁ@u (I/min) 0 2 4 6 8 10 12 15.5

HUUNALIIILNIA (°C) 29.650 | 29.761 | 30.275 | 30.208 | 29.749 | 29.839 | 29.660 | 29.270
frunniiies (°C) 26.681 | 26.645 | 26.551 | 27.141 | 25.874 | 25.993 | 26.184 | 26.618
Qmuqﬁﬂrﬁ@u (°C) 68.757 | 60.467 | 51.051 | 46.087 | 43.127 | 40.958 | 39.391 | 37.233
Qmuqﬁﬂrwﬁu (°C) 28.195 | 28.299 | 28.223 | 28.201 | 28.50 | 28.50 | 28.431 | 28.396
Sd WA watessale (KW) 3.221 | 2970 | 2.869 | 2.766 | 2.675 | 2.620 | 2.609 | 2.554
N9ENNITINANNLEL (KW) 9.013 | 9170 | 9.241 | 9.341 | 9.421 | 9535 | 9.566 | 9.689

ANSauLlaaia (kw)

- ATRNARLLLY 11.909 | 7.120 | 5475 | 4.432 | 3.926 | 3.460 | 3.169 | 2.753

- reuaniasuAntau 0 4930 | 6.679 | 7.726 | 8.254 | 8.853 | 9.239 | 9.542

ANduLlszansansInuy 2.798 | 3.088 | 3.221 | 3.377 | 3522 | 3.639 | 3.666 | 3.794

AHNALLRIFNTNIAHLE L

- é”nummﬁuzgq [bar (a)] 22.010 | 19.010 | 18.010 | 17.000 | 16.110 | 16.010 | 15.810 | 15.110

i
12 o o

- ANUANNAURAN [bar (a)] 6.110 6.010 5.910 5.910 5.81 5.81 5.81 5.81

7

grun)Runiu /eentAsesinn | 17.146 | 16.982 | 16.809 | 16.658 | 16.507 | 16.586 | 16.599 | 16.520

v (°C) 12.355 | 12.107 | 11.869 | 11.692 | 11.499 | 11.517 | 11.514 | 11.369

FR3NTIareainu (L/MIN) 27 27 27 27 27 27 27 27

fm3n13 e d9 B uNRsa9enAR | 0.834 | 0.834 | 0.834 | 0.834 | 0.834 | 0.834 | 0.834 | 0.834

o . 3
ARNANLATAIAILILUL (M/S)

ANT199 9.2 HANTNARBIANITEANNIEUARAY 6.575% ’Q’Wﬂﬂ’]?:ﬁﬂ’]?ﬁ’]ﬂ’)’]ﬂ%ﬁ%@ﬂ?ﬁﬂ,

FUN 29 WOARNEW — 1 BUIIAN 2554

é’mmmﬂwmm{fﬁau (I/min) 0 2 4 6 8 10 12 15.5

HUUNALIIILNIA (°C) 32.844 | 33.088 | 32.096 | 30.501 | 30.518 | 30.303 | 30.823 | 31.531
frunniiies (°C) 26.671 | 26.712 | 27.305 | 26.290 | 26.655 | 26.977 | 27.483 | 27.087
Qmuqﬁﬂrﬁ@u (°C) 72159 | 57.917 | 48.759 | 44.139 | 41.416 | 39.539 | 38.289 | 36.767
Qmuqﬁﬂrwﬁu (°C) 28.277 | 28.497 | 28.468 | 28.629 | 28.699 | 28.693 | 28.681 | 28.603
Sd Wi uAtessale (KW) 2.859 | 2.688 | 2.623 | 2.556 | 2.522 | 2.481 | 2.477 | 2.444

N9ENNITINANNLEL (KW) 8.079 8.249 8.485 8.860 9.026 9.089 9.125 8.995

ANSaulania (kw)

- ATRNARLLLY 9.610 | 5490 | 4.232 | 3.763 | 3.208 | 2.835 | 2.446 1.978

- reuaniasuAntau 0 4.404 | 5.875 | 6.591 7176 | 7.632 | 8.099 | 8.589

ANduLlszantansInue 2.826 | 3.069 | 3.236 | 3.466 | 3.579 | 3.664 | 3.684 | 3.681
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ANT19N 9.2 HANINARBIANTZANNLEUAAAS 6.575% ’Q’]ﬂﬂ’]‘j‘tﬂ’?ﬁ“ifl’]ﬂfJ’mLﬁu@J\‘lZﬁﬁ,

Ju 29 WeAANEY - 1 8UNAN 2554 (5in)

FR31NT ATt FeY (I/min) 0 2 4 6 8 10 12 15.5

ANNAUTAIANTNNANNLEU

- 5Wuﬂﬂﬂmﬁu§\‘i[bar(a)] 20.963 | 18.242 | 17.228 | 16.063 | 15.913 | 15.380 | 15.153 | 15.012

- AUANAURN [bar (a)] 5.155 5.106 5.073 5.113 5.128 5.097 5.153 5.089

grunnRnUndu Wi/eeniesewintn | 10488 | 10.527 | 10.789 | 11.214 | 11.472 | 11.587 | 11.777 | 11.670

1fii (°C) 6.166 | 6.114 | 6.249 | 6.468 | 6.638 | 6.719 | 6.890 | 6.843

anrnsluazasundu (/min) 26.753 | 26.783 | 26.843 | 26.90 | 26.829 | 26.857 | 26.843 | 26.824

fnsnsivaldieBuimsesannie | 0.834 | 0.834 | 0.834 | 0.834 | 0.834 | 0834 | 0.834 | 0.834

dl ~ \ 3
NABNANLATAIAILILUY (M7/s)

AN9199 1.3 NANTTNARBINNNTZANNLEUARAY 15.116% ’Q’Wﬂﬂ’]?tﬂ’]?ﬁ’]ﬂ’l’m@u@]ﬂ@‘ﬂ,

SUN 2 — 5 1PN 2554

é”mwmﬂummiiﬁ’éﬂu (I/min) 0 2 4 6 8 10 12 15.5

fUNYNLITENA (°C) 31.007 | 31.9876 | 31.347 | 29.928 | 29.832 | 30.177 | 30.441 | 30.506
frungitiad (°C) 26418 | 26.157 | 26.023 | 24.438 | 24.078 | 24.211 | 24.649 | 25.360
qmuqﬁm‘fw”@u (°C) 70.411 | 54505 | 46.368 | 41.482 | 39.174 | 37.634 | 36.432 | 35.046
qmuqﬁﬁrﬁﬁu (°C) 27175 | 27.603 | 27.503 | 27.778 | 28.049 | 28.052 | 28.016 | 27.951
el luetessale (kW) 2697 | 2545 | 2469 | 2375 | 2.344 | 2.321 | 2304 | 2.289
NNFENIIINANHLEL (KW) 7.856 | 7.830 | 7.943 | 7.910 | 8.024 | 8.003 | 8.058 | 8.019

ANFauLaang (kW)

- ARNALILLUY 8.925 | 5.045 | 4.009 | 3.334 | 2.852 | 2.467 | 2.145 | 1.737
- seakanlasuAanNgan 0 4,047 | 5295 | 5.884 | 6.355 | 6.789 | 7.153 | 7.513
ANANUTEANTANITOUL 2.913 3.075 3216 | 3.330 | 3.423 | 3.448 | 3.497 | 3.503

AHALIBIENTNIAIHLEU

- 51”11&?1’3’1115%23‘\1 [bar (a)] 19.573 | 17.380 | 16.451 | 15.353 | 15.013 | 14.893 | 14.663 | 14.347

- AuANAURn [bar (a)] 4.823 4.713 4713 | 4.655 | 4.613 | 4573 | 4580 | 4.680

T
=3 i3

gruundundu eeniAseyinun | 8141 | 7.602 | 7.339 | 6.621 | 6.660 | 6.521 | 6.562 | 6.798

iu (°C) 3.929 3.412 3.087 | 2.387 | 2.359 | 2234 | 2.278 | 2.508

fmanisluazestindu (/min) 26.769 | 26.824 | 26.825 | 26.817 | 26.780 | 26.760 | 26.733 | 26.833

fnansvadaiunmsaesanian | 0.834 0.834 0.834 | 0.834 | 0.834 | 0.834 | 0.834 | 0.834

ABNANLATEIATLILIL (m3/s)




NMARUIN A

a & v o & @
NANITNAFALUSTEULNISHA ﬁluﬁ‘é‘ﬂu‘fﬂﬂ"l‘ﬁﬂuﬂ’s’m‘a"ﬂu
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FIN399 A.1 HANNINAABININNTENININANNLEUGIRA (Full load), TUW 9 — 29 fueneu

2554

ﬁmmmﬂummiﬁ@u (I/min) 4 6 8 10 12 15.5
Qmuqﬁmimmﬁ (°C) 30.586 | 29.785 | 30.32 | 30.951 | 30.098 | 29.820
fruUNAIied (°C) 26.834 | 26.046 | 26.052 | 26.522 | 25.766 | 25.908
Qmmﬁﬁﬁ@u (°C) 69.122 | 54.352 | 47.526 | 43.594 | 40.704 | 37.580
fqmmﬁﬁﬁu (°C) 27.998 | 27.774 | 27.832 | 27.988 | 27.889 | 27.856
Agalniini i lueTesnletesszuninaanu | 2.501 | 2468 | 2.484 | 2518 | 2.498 | 2.509
L1 (kW)
A13zAIINANNLEY (kW) 9.263 9.305 9.311 9.238 9.311 9.343
AnaauLlagaiia (kW)

- AtesAaLLY 2128 | 2.048 | 2.098 | 2.095 | 2.365 | 2.459

- Lﬁ%'ﬂ\‘iLLﬂﬂLﬂgﬂumWN%’ﬂuﬁ‘)‘ﬁ 2 9.635 9.725 9.697 9.660 9.443 9.390
el ildluesesaletesssuntinnay | 2332 | 1.812 | 1605 | 1.508 | 1.433 | 1.367
%814 (kW)
Smsnstnemaseuiiisacuaniaeuanny | 11.928 | 11.354 | 11.159 | 11.053 | 10.832 | 10.50
Saudaf 3 (kW)
FndilsyAnBanssnuzszuuinA LY 3.704 | 3.772 | 3.748 | 3.671 | 3.728 | 3.728
Fndlsy@nsanssnuzszuuTupansien 5119 | 6.266 | 6.953 | 7.334 | 7.560 | 7.680
AYNAUIRIANINNANLEY [bar (a)]

- AuAINANGS 15.043 | 14.770 | 14.957 | 14.857 | 15.030 | 15.010

- Buenusum 5.670 | 5610 | 5620 | 5617 | 5643 | 5610
mmﬁu’lm:uuﬁumm’é@u [bar (a)]

- AuAINANGa 16.823 | 13.177 | 11.810 | 11.010 | 10.343 | 9.977

- ﬁﬁumwﬁuﬁw 6.643 5.993 5.793 5.643 5.527 5.387
gomnitiudu deeniesintdiu () 16.258 | 16.046 | 16.120 | 16.128 | 16.026 | 15.993

11.333 | 11.099 | 11.170 | 11.217 | 11.076 | 11.026

é’mmmﬂwmmﬁmﬁu (I/min) 27 27 27 27 27 27
§n31nslualdeaiuanseetaniAfinanann | 0.834 | 0.834 | 0.834 | 0.834 | 0.834 | 0.834
\AERNARLILLIL (M)
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A9 A.2 NANIINARBINNNTZN1INNANNLTUAARS 6.575% AINN9TLNIINIANNLEL

494m, JU7 16 — 26 WoAAN"EU 2554

o L .
FRIINT AL TR (I/min)

4 6 8 10 12 15.5
Qmugﬁmimmﬁ (°C) 31.220 | 30.720 | 31.350 | 31.52 | 33.01 | 32.23
Qquﬁﬁm (°C) 27.350 | 28.070 | 27.590 | 27.05 | 28.01 | 26.81
@mmﬁﬁﬁau (°C) 66.750 | 53.40 | 47.70 | 43.27 | 41.73 | 38.77
Qmmﬁﬁ”ﬁu (°C) 28.430 | 28.710 | 28.950 | 28.51 | 29.15 | 29.04
Anaelinili lweessnlovasszunsinmanudiu (W) | 2240 | 2270 | 2320 | 231 | 239 | 2.36
NIENINIAMNLEU (kW) 7.950 | 8410 | 8.590 | 843 | 8.76 | 8.51
Asendeniia (kW)
- Lﬁﬁl'ﬂ\‘iﬂ’l‘]_ll,l,‘tiu 0.049 0.233 0.573 | 0.281 | 0.486 | 0.307
- reauanlatuABeusan 2 1014 | 1044 | 10.34 | 10.46 | 10.67 | 10.56
Ana i 5 urdessaleassssununnaben (W) | 2280 | 1.820 | 1640 | 152 | 1.49 | 1.42
Srsnnstnemansbeniiireuanianunansben 10.98 | 10.75 | 10.72 | 10.39 | 10.69 | 10.44
Fiaf 3 (KW)
FndtsAnaanssnuz s ALY 3.55 3.70 370 | 366 | 3.66 | 3.61
FndtszAnaanssaur sz UL ARG oY 4.81 5.91 6.53 | 6.82 | 7.17 | 7.34
ANHNALIBIENINNANKLEU [bar (a)]
- ﬁmmwﬁuqq 13.97 13.94 14.11 13.68 | 14.24 | 13.99
- ﬁﬁumwﬁuﬁw 4.57 4.94 5.03 4.69 4.96 4.77
AuA sz uLTAaNe Y [bar (a)]
- ﬁmmwﬁuqq 15.87 12.94 11.95 | 11.01 | 10.91 | 9.99
- ﬁﬁummﬁuﬁ‘ﬂ 5.76 5.53 5.51 5.20 5.41 5.17
@mmﬁﬁq (11 diveaniaseinng (°C) 9.54 | 10.77 | 11.84 | 10.82 | 12.34 | 11.56
5.29 6.28 7.25 6.31 7.67 7.01
ﬁmmmﬂummiﬁﬁu (I/min) 27 27 27 27 27 27
§nsnnislualdalinansaesenniAfieananniates | 0.834 | 0.834 | 0.834 | 0.834 | 0.834 | 0.834

AYLILUU (m*/s)
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sransalnsanldlunislsznauganaans

1. MAPILLUNIZLNEANNGBUAIEAINA (Condensing Unit)

Bii / : TRANE / TTK536

TTipva91Aiassnle Rotary
umagae Wi 380V/3 Ph/50 Hz
Wiangzua Wil RLA / LRA 5.9/43.0 A
WAANTZUA RLA / LRA 189WAANIZLNEIAINEAY 1.03/1.79 A
TUATAAILLUUNNLUEN

44 (Height) 795 mm

n419 (Width) 1018 mm

an (Depth) 360 mm
PNAYIBANTNIANEU iBRIUAA / IB1BUUAT 3/4" / 3/8"
ansvnAnEuRE /1 Bunn R-22 /2.3 kg

0. iArasntiy (Cooler)

it 3Q PRODUCT
o CST 3.5-1-06

ANAINITD 1NN AN LEI

ANAINITD 1NN AN LEI

36,000 Btu/h

35,000 Btu/h

NuFuanilasuninsien 8.47 ft’

AUIANTIEUDN A4 (Height) 213 mm
819 (Long) 290 mm
WEuruAuENaNg (Diameter) 51

PUIANDAINNANIEU IBRIUAR / VIUBIUAT 7/8” /1 5/8"

N3N R-22

3. 21a28AANAL (Expansion Valve)
ﬁlﬁfa Danfoss
U TEX2

FI9ANNHAINITD MINIINI AL

0.5t0 15.5 kW



o [~3 n:ll v
AINIAINHLELN L

4. wgaaulianidiy (Fan coil Unit)

5. 1y

6. 1w

e
£

U

upagans T

ANAINITD 1NN AN LEI

Anaa W1
n3zud AN A T e ey

ﬁmmmﬂm%ammﬂ

TYALILARINT UG (Hi/Med/Lo)

‘ﬁuqﬁLﬂ?@\‘m’muﬂﬂ

N34 (Width)

an (Depth)

TNULINTIN
PUNANALN LE/a8an
YUIANDLN

o [~ -e:ll v
A19IN1AINNLET LN 1

©

WL (Chill water pump)

v
na

a8

U
9

U
YUNALIIEN
ANIE9D1
upagane T
IUNANALN /8N

11381 (Hot water pump)

v
na

™.

U

9

wpagansl TN

F9ANNHAINITO MINITNINNL

A4 (Height)

R-22

Carrier
42VDT012W
220V/1 Ph/50 Hz
36,100 Btu/h
211 W

0.97 A

1,200 cfm
56/55/54 dB
620 mm
1,570 mm
250 mm

69 kg
1/2711/2”
3/4”

741

SAER

SKF

0.5Hp

2,850 1ALARWT
220V/1 Ph/50 Hz
1" /1”

DAB
VA 65/180
220V/1 Ph/50 Hz
0.5-3.6m’/h
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f9guunRvasina NN eulé

AYNALAIEANANN30NN9 UL

gy
U8

U

YUIALATBINEIUAN @4 (Height)

a

n319 (Width)

U1 (Thickness)

TNULIN A LI

g n Y
NunLanilasuANTau

8. AsasdalailuANGau

By
YR

ol

wnaaang iin

AHNAINIIN FNNTNIANNLE Y
7%

nszua Wi 1%

ARIINTTEALNANNTALL AN

9. @INTAYLANAINNA (Pressure switch)

e

eiin

U

]

wmaeang i

7299 HN171H e

o dl o b %

ANNAUGIRANAINNTNN UL
ANUAINALAN
ANUAINNAUGS

ANAINTON TN sz g WA Tracinwlé

93

-10°C D4 +110°C
10 bar (1,000 KPa)

7. wreananilagumnstenduiunaniinseu (Plate Heat Exchanger)

KAORI
K95
522 mm
106 mm
10 mm
3.1 kg
0.05 m*

Copeland
ZR40K3E-TFD
380V/3 Ph/50 Hz
6.3 kW

3.0 kW

524 A

9.2 kW

Danfoss

KP15

220V/1 Ph/50 Hz
-4.44°C TN 65°C

16.9 bar
32 bar

1240V a.c.: 8FLA, 48 LRA
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10. TgauaeA14 (Solenoid Valve)

fifia : Danfoss

14 ; EVRS 10

waaang Tl : 220V/1 Ph/50 Hz
m299anHN171H e : -4.44°C D4 40.55°C
ANFLgAATANTN L : 28 bar

11. 9188 1NN (Motorized valve)

éﬁﬂ : Totaline
U : VLV364
wuagang i : 220VAC, 50/60 Hz
ARl : 6.5W
ANFLgARTANN L : 1.6 MPa
To9zezinaInNiile - Iauesanan : 1tn 14~18's

i 5~7s
Mg UN NN I : 5°C 714 90°C

12. mﬁqm‘l_lﬂmvmmmﬂu@ (Balancing valve)

e : MMA

14 ; STV 25
ARQHIIE AL : 20 bar
dosgnamnanis e : ~15°C 04 90°C

13. MANUNALIDIA1INIAHNLEY (Check valve)

fifia : Danfoss
U ; NRV
ANNAULTIIUgIgR : 28 bar

Mg UNNNT I : -50°C T4 140°C
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UssIRgLiauIneNUnus

7a WeRAwg] Uszidsg
a9
\AUN 7 NINIAN 2525
1lszaRn15ANE - d15ansAnEsEALLEy N AAINITNANARITILTAR A1273 1N

walulagdAinssuniaminanuiiiuuaznislfuennid n1adan
waluladdranssuetediuings Anende wAlulatignaunssx
anntiumalulagingzanuindmszuanmila lullnisdnen 2549
- WinAnesalusesl dayaynianssuAanIumniudia @113

AranssaeTeIna MARTTAANITNANARS AN TRINMIINENAE
nadanatinnsdnen 2551

Useaumsaiviney - @i 1 Wandna 4 (NUNT1) FaupiTuT 2 NOHNIAN
2549 Tfudl 15 AANAN 2551 AUnla AAanslasanis dszanans

IUNGNFINALATDINANNIEIU
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