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Asst.Prof.Dr.Chinda  Charoenphonphanich  Advisor

ABSTARCT

The conventional air conditioning system usually cools the room by heat
convection. This system may cause some problems, E.g., leak of cold air or energy loss
from cooling incoming air. The radiant cooling system theoretically can solve these
problems. This study investigates the radiant cooling system in domestic use to gather
the energy consumption rate while keeping comfortable environment to further
develop the system to be able to utilize in domestic use effectively. The researcher
installed the radiant cooling system and the temperature sensors to gather and
analyze data to find out the most effective settings in different environment. The early
variables are outside temperature, solar radiation in each time of day, the setting of
the device in the testing room including chiller, pump, and split type air conditioner.
The dependent variables are energy consumption rate, air temperature and room
surface temperature. From the results the best radiant cooling system setting in this
experiment consumes 50% more energy than the split-type system. Considering the
ratio between power consumption to temperature difference between inside and
outside. If compared between each settings of the radiant cooling system. We found
out that the best setting is water temperature 15C with pump power 230W 30Hz(may
varies to pressure loss in different systems) which consumes 35% less energy
compared to higher pump frequencies and increases cooling efficiency by 18.14% from
the experiment we recommended to utilize the external water tank and run the
system every 2 hours for 1 hours. This could increase the cooling efficiency form 3.57

to 5.01 which is increased by 28.74%.

Keywords: Mean radiant temperature, Operative temperature
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33.5.2 \A¥0sguii EBARA CMDX 90/10 IE3 firin&a 1 userh 1lvifiuuu 3 wia
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] Y Ny Y v Y v 1
13799 5 33‘14{51’3LL‘LJTV]I‘ULU‘N‘WJ“UEJSUEN@]']S’NGUEJJJ“aG]’NG]

Aauys AUTLBVDIN IS
Chiller T gauniivesfNeanaNTaiaes

Floor water T

= 3 o | & <
Qm‘VinIGUEN‘L!’WI@E]ﬂ*’\]’]ﬂGUﬂVl@SLUWUIﬂEJLQ’ﬁEJ

Wall water T

gaunilvesiineanainiavieludunilagiaie

Air T oamgiionnAade
Operative T gaungillawasisnv
Outside T Qmwgﬁmauamzuﬂmmaéa
Tdiff m’mLmfwmwqummﬁmauaﬂﬁzwﬁuqmmﬁ‘laLUa%LﬁﬁWIﬂaLaﬁa
Power wdruildneluszuulnoade
Snsmsauiemdnulaeaas
P/Tdiff

WalSguiiguiuauuanAesE e amngiinneuanuaznely

Hasnnemnasmnnsalduionieniu deiumdulszansnisaemainuiouds

WAL AINAILNUAEATIAUU D INEIIUNLNAYATIDIALLAMUAAINLARDULANLDY T4

BRI EuURomdulagiuiuALkANA1SEIN I ewenuaza1ely

M19199 6 S3YAIMUIAUIUNIINAGEITDITTUUTNANILEUMENISIHSE

Lidlawsasaninuudiuns dlatesadguinuumiung

Systern Pump Chiller T/Time of day Out T |System Pump Chiller T Time of day OutT
Radiant off 10.00/0anight 28.33|Radiant /wall 10.00.03afternoon 32.58
Radiant off 12.00 02morning 27.52|Radiant 'wall 10:00 03afternoon 31.97
Radiant off 12.00 02morning 26.85|Radiant watl 10.00 03afternoon 32.49
Radiant off 12.00101early morning = 26.93)Radiant wall 10.00 03afternoon 33.52
Radiant off 13.00 Olearly-morning = 26.07|Radiant 'wall 12.00 02morning 27.34
Radiant off 13.00 Olearly morning = 25.50JRadiant wall 12.00 02morning 27.81
Radiant off 13.00 03afternoon 30.85|Radiant wall 13.00 Olearly morning = 25.46
Radiant off 15.00 Olearly morning = 26.58|Radiant wall 13.00 Olearly morning = 26.05
Radiant off 15.00 Olearly morning = 29.47|Radiant wall 13.00 02morning 27.36
Radiant off 15.00 03afternoon 29.82JRadiant wall 13 02morning 24.18
Radiant off 15.00 02morning 29.80|Radiant wall 13 Olearly morning  24.16|
Radiant off 15.00 Odnight 27.04JRadiant wall 13.00 Olearly morning = 26.64|
Radiant off 15.00 Odnight 28.88|Radiant wall 13.00 Odnight 28.96)
Radiant off 15.00'02morning 29.96)Radiant wall 13,00 04night 2783
Radiant off 15.00 03afternoon 29.19|Radiant wall 13.00 Odnight 29.88
Radiant off 18.00 Olearly morning = 29.17)Radiant wall 15 Odnight 28.00
Radiant  off 18.00 Odnight 32.09|Radiant wall 18,03afternoon 31.03
Radiant off 18.00 03afternoon 36.17
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A15719% 7 seuAslusaulunsvnasswesssuuUsUsINIALUULENEIU

]

svumlSuamAauuuuanaiu
System Time of day OutT
split 01 early morning  26.11
split 02 morning 27.41
split ~ Odnight 27.55
split 02 morning 27.88
split  Odnight 29.23
split 03 afternoon 31.75
split 103 afternoon 32.54
4.3 WNaN1INNae
Yoyaildannmaaes Hudoyasidnuiwasiiardaiomeiiiunsiuysyana

70 wnglud Famsahurldlusenulavianue dligneaesldasudoyaduniadeves

LAAZANIAT LAZUINIINTNEIVIN TS NDUI LU LD IAIERADNNSYINIAINULTNLD

wiuniluansgmniineuenssuulagfeves 4 Frananlulsiaz iy

YDWRDUUEY U W.A.2564

35.00 31.99
28.88
30.00 26,56 27.61
25.00
@]
< 20.00
[
q?
=
= 15.00
=
10.00
5.00
0.00
early morning morning afternoon night
2991987

P A v a A | | 'y
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] 14 = 1 a 14 = ’o’ 1 1
f1919% 8 LLﬁﬂﬂﬂ@Hﬁ‘U@ﬁi%UULiLIEJllIﬁJﬂ’ﬁLU@I‘UQ’]ULFWENQUUW LLEUNLLF RS UVAND

Time of day E]Chiller TE]Floor Water T E]Wall Water TE[Surface TAir TIZ'T oper EOut TE]T diffB Power

E]P/Tdiflel

\03afternoon : 3.0 ] 1188.03

Odnight
;03aftemoon
:02morning
§O3afternoon

‘01early morning

‘0learly morning 563 —
o2morring 9.60 2129 2365 2752 113778
%02moming : ' 29.96 o
ZOdnight
goanight

‘01early morning
iOlearly morning
;Oanight 7
;Olearly morning
j0‘.’>aftelfnoon
%01early morning 7

'02morning

o v P a = ’oj Y 1 PN i a s
f19199 9 LEANUDUAUDITEUY LJJEJL‘U@Lﬂi’é)\‘iQU‘uqL“lJ'lQEﬂﬂ'ﬁVlﬂaE)UVlﬂ’J']ﬁJavLWﬂq 30 L3I0y

Time of day [~ |Chilter T
: : )

BFloor Water T BWall Water TSurface TBAir TE[T oper| v |Out T~ T diffEIPowerlZ]P/TdiffE

(02morning 13.00!
;03afternoon

;O3afternoon

;03afternoon

ioanight

‘0learly morning
‘Olearly morning
01early morning

746

Odnight
;OZmoming 694 146116  210.55
;O3afternoon 216.28
:02morning 652 142534 21857
%02moming 6.66 1484.55% |
:,Mnight

‘0learly morning
03afternoon

|Odnight,
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M131991 10 wanatayavuiTuUnTEUL INBLUTEUTIBUNSNE UALDIVBITYUY

Date

Time of day
System

Chiller T

Pasition

Pump

Type

Respond time (hr)
Power

Start up encrizy (KWhr)
Floor Water T
Floor Water T after
Wall Water T

Wall Water Tafter
Surface T

Surface T after

Air T

Air T aher

Air T Deviation &/m

Air T Deviation &m afler

OutT

Qut T after
T oper

T oper after
T diff

Tdill after

Remarks

02 Aprl 2021 O7 April 2021 07 Aprl 2021 12 April 2021 12 April 2021 14 April 2021 | 14 Aprl 2021
afternoon .morning afternoon afternoon aftermoon aftermoon .aﬂemoon
. Radliant | Radiant A Radiant | Radiant Radfiant . Radiiant v Radiant
‘ 12.20. 14.0{)' 14460v 16.50 15.30. 15.60. 13.10
.Wall& Floor vWall&Floor .Wall&Flocx >Wall&Fl00f Wall & Floor .Wall& Floor vWall&Floor
-on' . off vwa w .wa 10 . off Vorr . off
.stan .slan. start start start .slan .slarl
- 13.41. 3.28. 2.92. 1.00. 1.50- 2.00. 4.13
1910.00' 1762.59 2169.08 3238.50 1918.17. 2264.18 1759.87
25.61 . 5.78 6.33 3.24 2.388| 4.53 . 7.27
i 27851 16.98; 28.78 24.45 . 31.55 l 22.38
>~ 17.55 18—.38'— 24.50 19.70? 22.28. 18.45
:— B N 2?’87l 77/ 2530 h 2;‘871 19.08. 31.67. 2247
4 - S 2490 A '16.9ZT 18;5|— 23.02. 22.48. 21.32
() E.SQL “:— 3084' _;__ ZiSS; \ 31.41 - __ _29.551 32.90: 28.90
I } 27.89! 2429, 29551 2177 23.88 25.09
| -31.98 ) _30—8:;]— N 2?;_.59' Al 31764 _30728' 33.13. 30.24
b )”) eqn| AP 2'3.'7-53}' \ 7 2630 —39.2_31 2378 30.15 26.56
C D ams omTen) Shb| oo
; ' g2, 030, 0.75' 0.63 0.60 0.28
HEC s gy | )/ <peastint> \\(BrszEl 3’1’.&34' Gml s s
4 ] MNP 0 3137 WOY ‘33737] - ."31.731 e _3‘4.5_’:5;_ 32.33l 30.53
AT TN T
| 28.27‘ 25.14 29:84 28.19 29.41 25.71
------ 4:15' 27 1.82'— 4 341 0.07 ] _1.9_1> 1.69. 29
. ‘“ 2 _3.1—0T > 8—23|r 1.900 / 2.34 2.92. 433
R T e o// | |

\ |
cooling moie~” '2nd phase |

‘cl'fecth.c due Lo lingreasaed walll )

phigher flowr +conling efficioncy :




a 1% a ~ = ~ Py
M99 11 LLaﬂﬂ%@%asﬂmgﬂﬂﬁgu‘U WWBLUTYUNEUNITASEN 1T EUEAE

gaunillowasisinvesssuy

Date 04 April 2021 10 April 2021 10 April 2021
Time of day night alternoon night

System Radiant Radiant Radiant
Chiller T

Position Wall & Floor Wall & Floor Wall & Floor
Pump off wall wall

Type hang hang hang
Respond time (hr) 7.50 4.27 4.07
Power

Start up energy (KWhr)
Floor Water T 15.68 17.70 27.23

Floor Water T after 25.88 27.15 27.60
Wall Waler T 25.22' 17.20 30.25
Wall Waler Tafter 28.25 30.27 29.90
Surface T 24.53 23.32 26.22
Surface T aller 24.53‘ 26.23 26.42
Air T 2571 24.66 27.11
Air T alter 24.94 27.13 26.80
Air T Deviation &Um 0.32 1.03‘ 0.78
Air T Deviation (/m after 0.23 0.80 0.25
Out T 21 52 33.63 29.93
Oul T after 26.30. 29.77 28.60
T oper 25.03 23.88 26.59
T oper afler 24.70 26.61 26.58
T diff 2.59 9.75 3.34
T diff after 1.60 3.16 2.02

Remarks
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245.00

240.00

235.00

230.00

225.00

220.00

215.00 Ve
210.00 - -
205.00 LL = =
200.00 -

195.00 - — =

190.00 - —-

with pump with out pump

JUM 27 unugiluansdnsimsduilfomainulagady WelUSeuiigusenintanaidn
wazUnldauiesesguin
M99 12 uanadeyavesssuuiilonaugiulin 15 ssrealiva wavlUTouiiou
gnsnsauAsandsnusernuuandesgamgil Taeeuiuaudlih

YoUATOIFULN

Pump Frequency (hz)  [1] Outside T |+ | Operative T [+ |

T diff E]

Pof < [P/Tdiff [~ ]

a0 30

35 29

35 31 104667  206.44
T e e m&ﬂmuﬂﬂ%ﬁa LyyaIUNT

35 29 101647 19931

30 ' 30

3P ' i Ise ord3A%ot all
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wHuDHLanegnIMsauRematulagLaby
enudliieneg veunIadauln

300.00

2524t 241.70

250.00

200.00

159.46

ADINAIIU

a

150.00

fuw

RINNTTEUL

100.00

@

50.00

0.00

B 30Hz [ 35Hz @ 40 Hz

JUN 28 unuiluanidnsinsduliomdniulaends Weusuanudliihwesaiesguin

WU 30 35 kay 40 t35ad

a

LHUNILARIERTINITAUUFRINAINUABAIUUANA 9B nA

Y

A A % = S | °
5} L‘U?ﬂ‘ﬁ\‘ﬂuLﬂi@QQUuqﬂﬂQﬂﬂV]@ﬂWEﬂUﬂq LLIAN

300.00
250.00

200.00

150.00

y =-10.637x + 285.48

P/Tdiff (W/Q)

100.00
50.00

0.00
0.00 2.00 4.00 6.00 8.00 10.00 12.00

Tdiff ()

JUN 29 wuiluansgnsnisaufemdsnusennuuandvesgumgil weianisldu

\wwsesauiIvestavianglumunslaeiiAmutuvensUsEann -10.637 W/ °C?
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a

WHUATULARIBATINTEUUFRINANTUABAUUANF 19 DIQ NN

Y

Slelanslfnueiasguinvesuariameluiiumns
350,00
300,00
250.00

200.00

P/Tdiff

150.00

100.00

y = -32.777x + 408.48

50.00

0.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Tdiff

UM 30 unuiluanednsimsduiliomaniusenuunnsivesgungil Wetan1slda
iwsesguihveswarieneluiung lneilrinanuduyesnsim

Usguneu -32.78 W/ °C?

WHUNILARSIN TN TAUUFR N A1 UYBITEUUUTURINAKUULENEIY

160.00
140.00
120.00
100.00

80.00

P/Tdiff

60.00

y =-10.781x + 147.69

40.00
20.00

0.00
0 1 2 3 4 5 6 7 8

Tdiff

3UN 31 unugiuandnsnisauldemdsnuresszuuliuenialuuLengdIl
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Wulugiad (07.00 w. - 10.00 w) Wuaan 3 F3lus Inedlgamaglith 13 esmwaldua uae

[%
v a1

LiAnndsauveaasasguinnieuen sumsilen Cooling energy @4lAtNaNAIANLIN

1 mevhuutldiidnhdseedliianesvhaunasanan
Cooling energy required (100% peak) = 19182 * 1 * 3 Flaa
= 57546 BTU
= 60714.244 Alaga
Chiller Start up power (1 Flae) & 2240 W * 1 F3lag
= 2240 Yad-Fala
Chiller Steady power (2 Fla9) & 1500 W * 2h
= 3000 Sad-lus
Total Chiller energy (3 #3l19) ~ 5240 Jad-Falus
= 18864 Nlaga
COP before tank = Cooling energy/ Total Chiller energy
= 3.218
2 mainuwuuiifshdseweslidamesieunuuanmsngy 2 seu
Chiller Startup power (sauusn) (1 9ala9) = 2240 Fad * 1 Fala
= 2240 Ynd-lue*
Chiller Startup power (soufl 2) (1h) = 2240.6 ad-Falae*
Startup Energy = 4481.2 Snd-4lus
= 16132.32 ilaga
COP after using tank = Cooling energy/Start up energy
=3.764

Y o
o A

* gAN1SNIUYDWTaLEDS warinn1snuiseanatneIAnshilude

drsonduna 1 $alus Mntudssuhanuduliigadang1n udrvaeslmidnyagadu

ndauluarasnaasuduian 2 3lug

“* genindnseun 2 onvarldndanudesas wszillonamiyailva
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4.5.2 Wisufieunslindaruuazan COP fildvasdaans windeasurai
Fuluraadh (07.00 w. - 17.00 w) Hunan 10 2l Tneflgangin 13 ssmuwaifea
LLazlajﬁmwé’wuﬁuaﬂLﬂéaqqufwmauaﬂ

1 mevhuutldiidnhdseedliiamesvhaunasanan
Cooling energy required (100% peak) = 19182 * 1 * 10 dlaa
= 191820 BTU
= 202380.814 filaga
Chiller Startup power (1 Flae) & 2240 Tad * 1 Falug
= 2240 Y-l
Chiller Steady power (9 Flu9) & 1500 Tad * 9 Falu
= 13500 Yns-4lus
Total Chiller energy (10 $3lud) ~ 15740 Jad-Falus
= 56664 Alaga
COP before tank = Cooling energy/ Total Chiller energy
= 3.57
2 maiuwuuiifnhdnewerlidamesiauiuuaninsy
wuadu 5 59U seUAY 2 Halus
Chiller Startup power (5 58v) (s8Uag 1 Hala)
~ 2240 Yad * 5 Fala
= 11200 Sad-dala
Startup Energy & 11200 Sad-talus
= 40320 Nlaga
COP after using tank = Cooling energy/Start up energy
=5.01

a a L P & a Y]
awvR i1 COP vassyuuiiAngann wadensdinsfulfoamnasany
1INNINTLUUTIANILTURUULENEIL ISz ANANUSoUNazanlufILng 21naunns
Q = mcAT if1ge MNUIBAWINABUNTAKAZAIAINYANTOUUTEU 40,000 AlAga

(37912.69 BTU)
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5.1 unun
ANNANIINABDININ UL UIBNALALILATIENTLIINT LUV AULEUT 980952 U B
v ~ Y oa Y | Y] < a Y] [0 v
79899bANIUNITBRLasIDLENUDILARAT TEUU wazlauaiulan1aNnE WU TEUUT LA

¥

Usgndauntu Falasiusaniuiniansiauiwasysuugsssuuanly o ildneae

5.2 @junanivnasy

5.2.1 syuuvhanuduiuu Radiant Cooling finsidnasaulaesiuannninsyuulsu
NALUULENEIY BiaueuBunesnes 889 1.5 Wh

5.2.2 vsssmangluiemazgey euidnauieadienumsitassuuaiuny
A (Dry mode) iueasusuerniailuiildlunsadou uiamsovharnduluyn
Uinanewemeaauldvhiannnd Inghifiavunsenuiusenie wasvhauldteunin

5.2.3 esinszuuiliinisfnfedaindi vilvdaiaasindusoainausnasaiian o4

£ [
v @ o

mangeudmnafessiniaraunsalsendaliinld Sosay 28.74 (hau 10 Hlu)

524 nsiuAiedanedlunsazdisiaiweusas Tuasiinisaudoandsanud
LANASALUNNA 91niReewesTull 8 way 9 Wwiey W.A. 2563 luraeaan 19.00 U veviud
8 9 9.00 u. vosTudnun sglindsnulneiadoegd 1514.5 Snd uazluzag 9.00 u. fa 14.00

w. veiud 9 lendanulneindesgn 1681.16 Jn
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5.3 Jgynannisfnen

531 sruufudeyalinsdadososnss warunniliannsavmafudoyadu
nanuuld Juibigmesesgadeleniaiuteyaluvgivialy

53.2 Fawweduwn 18 Alated Svualnaduly vhlfAsnsauUdomduiuai
Jndu

53.3 fiveatuinsuunisiomageunnsiigamniamiténg (Dew point
temperature) i1 WlraalAukazN TR UL EEMe

5.3.4 syuumuALsEEylna (Online Control) Svliianansaldanld msmuauszuuii
Feduufterdosh u anuiivaseaviady

5.3.5 mahnugdussninsszuudanesiuiniosguinen fnazidymiadadutag

LSULAULATDY

5.4 YalFuauuy

5.4.1 msanvuadamesvesiemageuliiinas anawin 18 Alatnd liivdewies 12
Aladnd wioannslindanuiuamud iy

5.4.2 msiursnuumeseuulufiisfegmelufiung ileannsaiem
wasuaNuseunateuaniinelugiemagey

5.4.3 msAsuguuunsinsasuseiannslifalaunazmula Wumhienudeu
WefiuussBamiorszviamumeiiuadtiomaaoy

5.4.3 syuuinmNLLiuLUY Radiant Cooling mastdluaasvunalvavseannssein
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AMEUURYRITALABIIU York YVAG-18 Reversible Heat Pump
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AMANUIN N

AMENUAYDITALADITU York YVAG-18 Reversible

Heat Pump

Technical features

YVAG YVAG

PESiGinEnee  |Mominal Heating Capacity| kW PR 151 18 195 23 24 27 30 34 42
Heating Power Input kW 3B 4.9 5.4 b5 ca 6.5 A 85 103 i
COF in 329 33 00 373 e 355 153 330 33
Sound Pressure Level dB(a) 54 85 L] 57 B 565 57 57 54 [-F]
Type Rotary BC Inverter EVI DC Inverter

Compressor )
(Quantity W 1 | i I 1 | bl 1 | 1 | 1 | 1 | 1 | 1
Fan motos type Bafishless OhC| Famwidiotor

Al sitle Fank muantity & 2 2 ¥ 2 2 2 3 2 2 2

heat exchanger ;
Adrfiow 25005800 S500=BE00 ZR0- 10500 250010600 [ 3500- 10500 | 2500~ 10600 | 2500~ 10500 | 2500~ 15000
Type Brazed §late HaalExchanger

Water Fump Type MultiplegEge centrifigal pump

side heat 8

exchanger Mominal.waterdlow min 193 24y 267 i o] 349 M 4.30 4852 330 %=}
Uit escternal head m 15 13 19 1 2 2 18 18 14 14
Height mim 1300 1588 1700

Dimensions Width TV el 1100 1300

& Weigftt Depth mm 400 760
iOperatingaeight kg | 141 . [n] | 10 J 210 | s | s 350

. Vinht 3W0/3(50
Hlectrical Powver supply He HO0i3/s0

Hominal conditions:
Cooling capacities in KW given for 12735 water leaving fEmperatirdand 3594 smbicnt iemperanre
Heating capacities in kW given fop 40035 E water leaving tempefaters.and) Y0 senbicnt tSmpematune
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AANUIN U

aniautAva9IATaIgULN EBARA CMDX 90/10 IE3

"EBARA" Pump CDX Series

PERFORMANCE CURVE 2800 rpm 50 Hz
USgpm. 10 15 2 0 £ 50 N
1 1 1 1 1 %
1 1 1 1 1 1 T
pgpm. 10 5 2 R
~ ~
E ] ‘ %_ IREARRLINNINN i { 150 &
& a4l0) T ==
&3t
t 1, 100
*® R e T Y T
davhudenn guhazaai?tif B3l o5 1‘1?,0, BE S Ey»at TR f" 2@2}% il
daemeinaninhunatsionn wia hitfnseda aaE SRl L R SRR ESG YD amans rua It
Nsagiiisnanian tnzd iy nuanaMnssy ity 3 i /05 u 1
uiaé’u!uﬁwnmﬂn guihtustyuvaady sty dovnte| @ ; He I
anusau guihlumunsauniaandn ¥\ 1 m TN )
) X ¥ { 1 1 /b):N—%
= 0% RETRRELT| PO PUILT) I W N ! “IaNJ 1L
1 | { D BRI
E | 1 | i Wil
1 11 4 ] T
15 2 040 s B8 100120 150 200 2% Q[l/min]

5 5180
6110.8126. 15

CDXM 70/05 ;5% = ‘ - | R-Bl oo XXX
CDXM 70/07 CD\( 70/07 “0.757 - ‘__- o | | XXX XXX
CDXM 90/10 ! ¥ S0/10 ~|PVIVH 113 1 119, CIAALNA =0! & XXX XXX
coxm 12007 | cox 120107 (.75 | A 16,8 15/5'1 13712.5 AR XXX XXX
CDXM 120/12 | COX 120/42) J 1.2 (L;::)\ *27 1 26 124302241950 ) "ol - 0 o XXX
COXM 120200, |coxapo0c72 ol | R {\35‘3 33.6.33. 1431 a%6 - o EN oo XXX
CDXM 200/12'| \COX200/12 { 1.2 i FUE L 3008120.2 19,5 18.5,17.1 16. 1196 125 xxx XXX
coxm 200/20 | ‘eok200/2047 2 ; 31,]30 §29.7280 225266125123 o XX

- L DX 200/25 |25 1) 1 | 35 /37.5,36.4/35.3133.6. 324,305 28 - XXX
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v

3

O
A
o

RET Ry,

i 79.00%
. e
>
\l |
24.2°C 16.6°C i 1
4
@ 7
! 3 '
20.4°C 20.9°C e
| 24529 Chiller ‘ !
l 21.2°C 211%C LR '
. 2 # Power chiller 2,195 KwH
| I F AT N bl AR W GKXEED W W 9 +Power pump 0,243 KwH
| \ 1} 2 !
PR A Lt WS CUMOUAONIE) it o i e ¥ e S 2 /A AON N AN W |

(53 rows)
bemoss@cqlshibemossspace» select * from bplcast ;

Ad | d Ad | t\ne I | c150a | c150b | c150c | <1504 | cistout | c2ndin | c50a | €50b | cS0c | <504 | ccellingis
| ccelling16é | ccellingl? | ccellingis | cfloor1d | cfoor? | cfloor8 | cfloord | cleftwalll | cleftwall2 | coutletfwall | coutrearwall | cout
rightwall | crearwalll | crearwall2 | crightwalll | crightwall2 | cwindow? | status

-

+ +
PLC2st | 2020-09-07 | 202009-08 21150136+0700 19985 | | 32.4 | 32.3 | 32.3
30.2 | 32 | 31,9 | 32.7 | 2.5 | 32.3 | 29.1 |
29.9 | 32.4 | 32.2 | 32.6
PLC2st | 2020-09-07 | 2020-09-08 2415014740700 19992 | 16608 | 32.2 | 32.4 | 32.3 | 32.3
30.2 | 32 | 31.9 | 32.7 32.5 | 32, 29.1 |
29.9 | 32.4 | 32.2 | 32.6 i
PLC2st | 2020-09-07 | 2020-09-08 21150153+0700 \ 19992 | 16608 | 32.2 | 32.4 | 32.3 | 32.3
30.2 | 32 | 31.9 | 32.7 32.5 | 32.2 | 29.1 |
29.9 | 32.4 | 32.2 | 32.6 29.7 | A
PLC2st | 2020-09-07 | 2020-09-08 21150158+0700 19992 | 29 | 32.2 | 32.4 | 32.3 | 32.3
A 32 | 31,9 | 32.7 32.5 | 32.2 | 29.1 |
29.9 | 32.4 | 32.2 | 32.6 1
PLC2st | 2020-09-07 | 2020-09-08 21151:03+0700 | 19988 | 29 | 2.2 1 323 |
30.2 | 32 | 3.9 | 32.7 32.5 | 32.2 | 29.1 |
29.9 | 32.4 | 32.2 | 32.6 29.8 | n
PLC2st | 2020-09-07 | 2020-09-08 2115110940700 19988 | 16612 | 32.2 | 32,3 |
30.2 | 32 | 31.9 | 32.7 | 32.5 | 32.2 | 29.1 |
29.9 | 32.4 | 32.2 | 32.6 | |
PLC2st | 202 07 | 2020-09-08 2115111440700 19988 | 28.9 | 32.2 | 32.3 |
30.2 | 32 | 31,9 | 32.7 32.5 | 32.2 | 29.1 |
29.9 | | 32.2 | 32.6 29.8 nul
| 2020-09-08 2115112040700 19988 | 28.9 | 2.2 | 323 |
32 | 31,9 | 32.7 32,5 | 2.2 | 29.1 |
| 32.2 | 32.6 i\
| 2020-09-08 2115112540700 19990 | 29 | 32.2 | | 32.3 |
32 | 1.9 32,7 32.5 | 32.2 | 29.1 |
32.2 | 32,6 \
| 2020-09-08 2115113140700 19990 | 29 | 2.2 | | 32,3
32 | 3.9 | 32.7 32.5 | 32.2 | 29 |
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DEVICE COMMAND

DEVICE |MQTT TOPIC MQTT METHOD MQTT DATA UNIT
VSD1 __ JvSD/Controlroom/VSD1/COMMAND PUBLISH TO SEND COOMAND __|ENABLE/RUN/STOP/RESET

VSD1 _ |VSD/Controlroom/VSD1/SETPOINT PUBLISH TO SEND COOMAND _|0~50 Hz
VSD1 __ [vSD/Controlroom/VSD1/REF2 PUBLISH TO SEND COOMAND

VSD2 _ |VSD/Controlroom/VSD2/COMMAND PUBLISH TO SEND COOMAND __|ENABLE/RUN/STOP/RESET

VSD2 _ |vSD/Controlrgom/VSD2/SETPOINT PUBLISH TO SEND COOMAND _|0~50 Hz
VSD2 _ |VSD/Controlroom/VSD2/REF2 PUBLISH TO SEND COOMAND

VSD3 __ |vSD/Controlroom/VSD3/COMMAND PUBLISH TO SEND COOMAND __|ENABLE/RUN/STOP/RESET 1150/1151/1150/1278
VSD3 _ |VSD/Controlroom/VSD3/SETPOINT PUBLISH TO SEND COOMAND _|0~50 Hz
VSD3 __ [VSD/Controlroom/VSD3/REF2 PUBLISH TO SEND COOMAND

CHILLER |Chiller/Controlroom/COMMAND PUBLISH TO SEND COOMAND _|0-Invalid, 1-On, 2-Off

CHILLER |Chiller/Controlroom/MODE PUBLISH TO SEND COOMAND __|0-Cooling, 1-Heating, 8-Only Pump
CHILLER |Chiller/Controlroom/CoolReturnWTSETPOINT _ |PUBLISH TO SEND COOMAND _ |10~30

CHILLER |Chiller/Controlroom/HeatReturnWTSETPOINT  |PUBLISH TO SEND COOMAND _ |25~50

CHILLER |Chiller/Controlroom/CoolLeavingWTSETPOINT [PUBLISH TO SEND COOMAND _ |5~25

CHILLER |Chiller/Controlroom/HeatLeavingWTSETPOINT |PUBLISH TO SEND COOMAND _ |30~55

CHILLER |Chiller/Controlroom/LowSoundMODE PUBLISH TO SEND COOMAND _ |1-Enabled

CHILLER |Chiller/Controlroom/FaultRESET PUBLISH TOQ SEND COOMAND _ |1-Reset

CHILLER |Chiller/Controlroom,/CoolingControlSELECT PUBLISH TO SEND COOMAND __ |0-Fixed RT, 1-Fixed LT

CHILLER |Chiller/Controlroom/HeatingControlSELECT PUBLISH TO SEND COOMAND _|0-Fixed RT, 1-Fixed LT

CHILLER |Chiller/Controlroom/TemperatureControlCYCLE |PUBLISH TO SEND COOMAND  |20~120, Unit: s

CHILLER |Chiller/Controlroom/WaterTempControlDIFF PUBLISH TO SEND COOMAND _|1~3




ANANUIN

TUsunsuAUI Cooling Load wuudauaun1alunwmne

61



62

AANUIN

TUsunsuATUI Cooling Load wuudauIun1eTunwmg

TMW-CL1 Summary of Cooling Load Calculations

Project : My House Calculated by : Prom Vongpanit
Zone : Living room Date 1 9-02-2564
Cooling Load Curve

Cooling Load in %
NN

A

N
AN

Solar Time (Hour)
C] Solar @ internat Load Qj Duct Losses & Safety
&] Conduction - Outdoor Air

Total Cooling Load & Peak Hour Load Components in Btu/h Total Load Components in Btu'h
Total Cooling Load (Biuwh) 19,182 | Roof 352 | Total Conduetion Heat Gain 3,932
Sensible Heat Ratio 0.89 | Walls 968 | Total Solar Heat Gain E,513
Peak HR. B {Glass 424 | Total Internal Heat Gain 3,710

Check Figures Partitions 0| Total Outdoor Air Load 2115
Total Biwh/sq.fi. 73| Ceilings 393 | Total Duct Loss & Safety 13
Exiernal Biwh/sq.fi 47| Floors 1,794 Important Input Parameters
Internal Bruh'sq.fi. 14| Solar 8,513 | Latitude {Degree-N) 13.73
Cutdoor Air Biuwh/sq.fi. # | Lighting 2,291 | DB Range (F) 12.8
Loss & Safety Btuw'h/sq.fi. 3| People - Sensible 510 | Outside DB (F) 96.3
Supply Air People - Latent 510 | Outside WB (F) 79.5
Supply Air (cfim) 761 | Appliance - Sensible 0] Inside DB (F) 77.0
CimTon 476 | Appliance - Latent 0] Inside RH %a 50
Cfm/sq.fi. 2.9 | FCU/AHU Fan Motor 399 | Floor Area (sq.fi.) 262.43
Input Filename & Type of Area Outdoor Air - Sensible 589 | Heighi (fi.) 7.55%
Room Filename room?2. zon Duidoor Air - Latent 1,526 No. of People z
Type of Area Hotel / Apts | Duct Losses 0| Max. Ventilation Rate (cfim) 40

TMW-CL1 Al Edition Version 1.2 Copyright (c) 2000-2017 by Dr. Tul Manewattana.
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TMW-CL1 Summary of Cooling Load Calculations

Project : My House Calculated by : Prom Vongpanit
Zone : Living room Date 1 9-02-2564

Cooling Load Curve

8

7
//

10 7 //////// HEN

sy
a Ll ///,/1////
0 T

0 2 “

Cooling Load in %
8 B8
g

Solar Time (Hour)

K] sotas E intemal Load [f] putt Losses & Satety
/| Conduction Outdoor Air

Total Cooling Load & Peak Hour Load Components in Btu/h Total Load Components in Btu/h
Total Cooling Load (Btwh) 21,967 | Root’ 1,181 | Total Conduction Heat Gain 12,828
Sensible Heat Ratio 0.90 | Walls 8,170 Total Solar Heat Gain 1,859
Peak HR. 18 | Glass 1,290 Total Internal Heat Gain 3.764

Check Figures Partitions 0 Total Outdoor Air Load 2,469
Total Biu/h/sq.ft. 84 | Ceilings 393 | Total Duct Loss & Safety 1.046
External Btwh/sq.fi. 56 | Floors 1,794 Important Input Parameters
Internal Bru/h/sq.fi. 14 | Solar 1,859 Latitude (Degree-N) 13.73
Dutdoor Air Biw'h/sq.fi. 9 | Lighting. 2,291 | DB Range (F) 12.8
Loss & Safety Bru/h/sq.fi. 4| People - Sensible 510 [ Outside DB (F) 96.3
Supply Air People - Latent 510 | Outside WE (F) 79.5
Supply Air (cfim) &76 | Appliance - Sensible 0] Inside DB (F) 770
Cfin/Ton 478 | Appliance - Latent 0] Inside RH % 50
Cfim/sq.ft. 3.3 | FCU/AHU Fan Motor 453 | Floor Area (sq.fi.) 262.43
Input Filename & Type of Area | Outdoor Air - Sensible 944 | Height (f1.) 7.55
Room Filename room2.zon Outdoor Air - Latent 1,526 | No. of People 2
Type of Area Hotel / Apts | Duct Losses 0| Max. Ventilation Rate (cfm) 40

TMW-CLI Al Edition Version 1.2 Copyright (¢) 2000-2017 by Dr. Tul Manewatiana.
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/' l Technology Instruments Co., Ltd.
ye 549/9 Onnut Road., Pravet, Bangkok 10250 Thailand.
AT Tcl: 027438988 Fax : 0-2743-8880

Calibration Laboratory

Calibration Report

Equipment :
Model :

Serial No

1D No. :
Manufacturer :
Customer :

Address :

Location of Calibration :
Ambient Temperature :

Relative Humidity :

Received Date :  06-Nov-20
Calibration Date : 06-Nov-20
Date of Issue :  06-Nov-20
Due Date : 06-Nov-21

Cert No. : H-2011009

Page 1of 2
Humidity Sensor
XH20P-Range 0-99%RH-4-20MA
H20085
Dixell

JIRAYUT(THAILAND) COMPANY LIMITED

Number8/69 Viltage No.16 Sub-district Klongnueng District

Klongluang Pathumthant Province
FiC

23°C +3°C

55 %RH £ 15 %RH

Calibrated By : Phoowadol Auttarachon
Engineer

Approved By : W C9

( Khanyarat Jantakhao )

Approved Signatory

The Certificate may not be' reproduced other than in full, without written approval of the director
of Technology Instruments Co.,Ltd. Calibration Laboratory.
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Calibration Laboratory

Continuation of Calibration Report
Cert. No.: H-2011009

Page 2 of 2
Job No.: 3521-208234
Calibration Procedure: WI-HTCN
Calibration Method:

This instrument was calibrated by Comparison wilh stkandand temperature probe for temperature measuremant

function into temperature chamber
Condition of this result of calibration:
1. Reference Standard Instruments Used:

Instrument Model / |Serlal Mo, Cal ReponNo. ~Dusdate  Ref. STDLab. Traceabilty
Hygro Log HL-NT3-DP 60947089 2051262 20-May.21 TPA NIMT
Documenting Process Calibrator 754 4128023 E-200201G 05-Feb-21 Tc NIMT

2. This result of Calitration was found accuralé as shown on dste and piace of callbration only.

3. This resuit of Calibration was founo accurate for this egupment onty.

4. This calibration repart documents the traceanbility to patisnal standards, with realize fhe units of
measwement according to the Interational System of Units (84,

Result of Calibration: without adjustment

Humidity @ 25 C

STD Value Neminal Value WUC Reading Error Uncertainty(t)
(%RH } (ma) {ma) {mA) (mA)
50.00 12,081 12290 0.208 0.33
60.00 13,697, 13702 0,005 0.34
70.00 15,313 15.190 -0.423 034

Humidity Input Rangeof UUC.: 0-99 %RH, Cutput Range of UUC © 420 mA

UUC = Unit Under Calibration
The reported expanded uncertainty Is based on a standard uncartainty multiplied by a coverage
factor k = 2, prowiding a level of confidence of approximatety 95%
End of Calibration Report

67



68

d;‘ WR&W ENGINEERING CO,, LTD.

$99/$ Moo 2 Sesthakit | Rd., Omaai, Krathumbsen, Samutsakbos 74130 Thailand
Teb (466) 0-2878-5422 - 26 Fax: (+66) 0-2608-5427 - 28 E-madl: InSo@wrw.co.th

Calibration Report

Cettificate No.
Page

TS20-0969
20of 2

Condition of this result of calibration :

1. Reference Standard Instruments
Instruments Model / Type

1) mmnmmnmmmmm S’Tfﬂlll?l‘l(n EOQIZIWRTUEHO QRm-lZ.?S

z)au?uicahbrm My | e N 15266 25 sep 2021
2. This result of calibration was found accurate as shown on date and place of calibration only.
ammuwwmmmdmnmmdu

- mwmmmuwmmmmmawmwmmw

- WK Flectric Refesance Standard Labaratecy, mmmmmmuo AC-2487

Serial No. Certificate No. Due. Date

24 Aug 2028

Cal. Points STD. Reading UUC. Reading Correction Uncertainty
SND. e\ JLO Y%, e /) s
0 0.072 009 0018 084
" N e R 068 084
o | Toom T an 0107 0%
Remark : STD. = Standard, UUC:.= Unit Under Calibration
+vBad of Certificate ***

THE e sy 148 D :mnmm;! et 10 | ke permission fy S ieprodyctios b e ot iyl Bm the | Saahny

———

The repont :uznnm‘s B beast:cn standeed u:omamxy mudtipbed by a covesang factoc k= 2 ;tct.um;alwd u‘cmndem:: of acmmn..w& W
And-h el orsearont s fshopsbiiny o 5 Do,

L

WREW-FM-7 8002 FOGL2004720)
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(WP WR&W ENGINEERING O, LTD, & A
599/5 Moo 2 Setthakn | Rd., Omact, Krathumbaen, Sumussakhon 74130 Thailmd @;

Tel: (+66) 0-2808-3422 - 26 Fax: (+66) 0-2808-5427 - 28 E-mail: info@wrw coh

Certificate of Calibration

Cextificate No. - TS20-0969
Page 10f2

Customer . JIRAYUT (THAILAND) COMPANY LIMITED.
Address .~Number 8/69 Village No.16 Sub-district Klongnueng
Dis:rict Klongluang Pathumthani Province

Bquipmant‘él/w - re; Al_%TD- = \\

i

Model / Type ', P!"IOO\Q / -, .5289/20)
Sarial No. - NIA~ Dm'&'neoezpc 71 g3 November 2020
Manufacturer N/A ‘ Jalibfatio { 08 Novembet 2020
Made i - NFA 0

N 7T ),
. ni - N/A ) (235 C
DlmensLi J x . Hurmidi ¥ ‘_(60115

S -..mﬁ‘.ﬁ-‘-;;j‘ ; wf’ﬂ f H L;Q" ¥
(Temperatuge Laboratary)

Procedure tisad .. . Calibeasion were gonducted using i0-house calibration’ procedure WREW-CP-CAL-01

according t compatison-with Flatinum Resistance Theimomeser (PRT) into heat sowrce
tempedature controller the tesnperature siale used was based on ITS-00

Date of Issue . 03 November 2020
. (WRaW
Approved by.  Bon—r | L M

M{ Thamrongrit Khunsir
Labaratory Manager

Thiz certilicets miy 0ot be reproduosd sccept in full uniess pecission for the repoduction has been obtained 1n wening dom the hboonocy

Tha Tepott enoprtalnty & hasad oo standaed uncestenty mutd;«lbyu oosmneng facton k =22, peoviding o kvl of condsdesos, dmmmh &%
Al the sl o moasuntars haue! tiadaaility 1b 8 it

WRBVEFM-7 BA01 ROD/20T4
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