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(Condenser) gangan1izneuen 2
Absorbate |x Q 3
—+
Vapor Coolant
2
Absorbate Liquid
3. LIULUBLILHDS NPUINSUAIIUSBUIN
. o o Weak Solution
(Generator) LAAINGIIIUAINUTDY 1
WAZANENANUSUNIATU XXX
v 6
ngdssuu 4 2z
Absorbate
3 Q Vapor
—+—
Heating
Fluid
%
Strong Solution

Maejo University



School of Renewable Energy

Maejo University

aunsal

Y o
U’UIN

ANWAZNITYINNU

4. LAUTDSNLUDST

i figanauasinau

IS'frong Solution

(Solution

Pump)

MNULALAS AU
Tsiwnszuu

(Absorber) Tuanugle Nluasenun i
31ndurvilesisinesli XX XX
nargiduvennailugy A 8 .2

3 Q Vapor
————
Coolant
*5
Weak Solution
5. Q‘U:ﬁmLL’ﬁﬂ _ hwidhddiemenudeu 0 FROM

Wasuauseu | Mnvedlnagamgiias U ABSORBER  ABSORBER

(Heat favaalviagaumgiien 2 3

exchanger)

Q
| |
14 (a4
FROM  TO
DESORBER  DESORBER
6. Yuansavany | v dvyuieuans

7. MAIBAANUAU
(Expansion

valve)

MUUITAATEAUAULAY
Y93a15v1uliLNTZUU

Maejo University




School of Renewable Energy

Maejo University

1.3 gsviaulududasanuiounuuganiy

ansvhalududaseudounvuganduduniduladendwmaseuss@vsamnisinnuves
szuu lnemildudansinudanaasiinuaudfce

ansaanauliaaudulem

a1sganauiiAimusaud g
A Y} [l (-1

Tainde lufanseu luldunse

JIAYNUALINTELFaYAIN

©® N o R D=

asANaNseainLUaensiy

A1979UAANUTOULIVRIN T TG
asinudanuannsalunisgandug

anspendulitnanudntuniuasiiadosnmdaadlugeamngildau

ansguanfildlusunlasanuseunuuganiuduamssiadeatuildlussuuianuduiuy
ANT (Absorption chiller) Fellansanaunidniu fe U-ABeuluslud (H,O-LiBr Wr-Aifuunaslsd

(% '

(H,0-LiCLy) wonlandle-th (NHs-H,0) TneftarsaiBeslusluduardiBounaslsdidumagandu dauh
Huansvieu snudansyineu NHsH,0 ffdnduigandusesuenlindoduashau aseuay
wiandidnlngfinuausisanieulansiadmaligunsalldsumnudemelunailium udasio
Aldsuruunsvarelullagtuiey 2 danssutszneulume asazats NHs-H,O wagansazans H,0-

LiBr IneAaiauTfinIanIgnInenee) vedansaraneviaaIuannan1sng 1.2

M13199 1.2 gauandinismenmansinauludulamnuseukuuganiu (3]

Property Ammonia-Water Water-LiBr
Refrigerant Ammonia Water
High latent heat Good Excellent
Moderate vapor pressure Too high Too low
Low viscosity Good Good
Cost Expensive Non-expensive
Absorbent Water LiBr
Low vapor pressure Poor Excellent
Low viscosity Good Good
Low heat capacity Poor Good
Mixture
No solid phase Excellent Limited
application
Low toxicity Poor Good
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High affinity between refrigerant and Good Good
absorbent
Low temperature of waste heat Poor Good
System pressure High Low
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1.5 n1shnaunumalulagifiy

nslinusulasmnufeuluugandusesiiunasnnufeudideulitnszuumnme Tagunsin
fealdundemnudoufisnduudmdsnuliuissuy faaiifanusoufisdulsnuioany
Usgneumsaivunalug dafunislisul aseufeunuuganduiainldifiunmnmausoudis uas
thanueununmgeilinnssuululdenluuisnssuiunms Faszuudananaansodsnmaun
msuAnamfeuiigumniige wu nsndmideulnendelotldlunisdndi lulsewsy Tsaweruna
LaylugnaIvnTTl LIUgRaMNTILe ™S Treandamdnundany uazransenureaundendiin
INMTINE U

mogramsldmulamnuseuiuugandunaunumalulagiiy unninendedeslnl [10] 1o
thiauauumInsfiauamaufeusaefindgamgiisn tneldtuaudouuuuganiuuasuuy
aandulusuuuunannduandlusud 1.4 ideyasnmnislévinudomdmedsmeuia
umwuas el dmunswanledvesiielet (Boiler) iteldlunszuaunisndnsineg vowns
Tssnenunasyhnsiesizh lnemsussdiumeiuasvgaansitoulodseluil

o dluemsvihanu 12 h/d.
o Samnsliidomnasedsmeiunaneunisuiulss Ao thifufiea 10,100 Um waziiisumnm
78,200 U/m
o puvpiisusulufufuihdouressruundanisusuuss (Tays) S 30 °C waggangiitn
Youildesnsnangagnilen 85 °C
o Shrmandnlotvedsmeuaneunisuiulss fe 35,000 L/d
nsinsidenldsruniimauanisnananudou 10 kW $1uau 2 g dufunisadai

$ou 5 Ton/day Migaunail 85 °C Sufiun1suanteun 30 Ton/day vewidisleur lnglaezunsussuy
nouUuUTarssUUnaIUTUUTIaRIRaUN 1.5 uavsui 1.6
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Feed water tank

Feed water —

(FW)

— Condensate

.z
Blow down -

(BD)

Process in

<

hospital 35 m*/d

' [

Boiler

sU#t 1.5 nswasletilaevdieletd 35 Ton/day.

N

Hot water
tank
Feed water tank
S
Condensate
W ‘h te——— Feed water
aste heat (FW)
—]
N Blow down -
(BD)
~ »  Process in3
hospital 30 m“/d
Y

|

Absorption heat

transformer 3 Boiler

Process in |
hospital 5 m®d

JUN 1.6 nsuanlenlaevdaleun 30 Ton/day wagthfeulagssuusiui 5 Ton/day

Maejo University 10



School of Renewable Energy

Maejo University
nan1sUsEdiumsnuasssmansineasdeaduandumaei 1.3
a9 1.3 HAN13UTHIUNAUATUFANERS
JIUALDYAVDITTUY naulTuUse UGSERTS

Fluan1sviau (h/d) 15 15

e 9.00-22.00 (h/d)

e 22.00-9.00 (h/d)
USinashsiuidonas

e fiwa (/d) 373 316

o hfum (Vd) 2,475 2,097

e 73U (I/d) 2,848 2,413
Alddneveadomas (Baht/y) 11,306,123 8,288,9906
AltIesunas Ul [18] (Baht/y) 38,477.33 380,176.09
1IAESSUSIERTInduasoindvunn 2.3 1519 - 900,000
W®S [36 units] (Baht)
swm%umm%fauuw@mﬂﬁusumm 20 kW [2 units] - 1,000,000
(Baht)
ﬁwm%umm%fauuwamﬂﬁusumm 10 kW (2 units) - 1,000,000
(Baht)
JLYLIAINSAUY (y) 1.12

HANSANYINUI SEUUNSHILANAINANTa LI nggungle Ingldtumiufouuluy

aenduuazuuuganaulusULuuAIaAn [t eansnsINTIIndInuBInGavelsang1UIauT1Y

a I a 1 1 1 ¥ & a & a A
uasigedluy danuAuArAeut1aas Ae dszevliainisAunuussuu 1 U 2 e
A = v a o v a ‘:4' X A a A S v
eAnwuuilduvesnisuanirfeululsinanguieldlulsmeiuia Neungiitriou 85
°C §»31 10,000-35,000 V/d Iaglisyuunanirsoundsnumaianiing siuiuduaiuiouwuuganau
wazkuuganaulugUwuuaaen nan1sAn¥InUIT wulliuvesszegnsAunuilAaduiieldseuy

SaunantrFouluuTununuIndu 1We1a1NI1A1Y09TEUUTNEITUNINAT1A I8 AT UNTIUT

Usendala WallmsifiugnsnisndntrTounadu fwanslugun 1.7
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30.00
2500
~—~
=
E 2000 |
g
=
g 1500
=
€
<
g
g 10.00
233
=
5.00
0.00
10.00 15.00 20.00 25.00 30.00 35.00
11‘%man‘i1%’@)uﬁu‘éﬂ"lﬁmnszuuﬂmnu%’ammuﬁ'ﬂ"laummugmﬁu (Ton/day)

JUT 1.7 madSeuiiguszesaunuannmsamuianassuuduanudeusinienaniifousiuiuvile
Tounluusunasigeg

1.6 ANIATNNISUTETHREANAI9IY

uennfulasanufeunuugandunuutuieadiildnanudaluidofiiiuan dudas
arufounuugandudsiinsinuuulssgndiflelitussnsnmmsvhauiindudelui

Nattaporn Chaiyat and Tanongkiat Kiatsiriroat [4-8] #iausn1siiaudeuisfiiniu
aeluszuvresiudasanudeunuugandunduuildau Tnsauiouisguaime (guund
Uszunw 40-50 °C) ﬁLﬂ%mwLniumLﬁm@mﬂ’lwwmm’m%fauiﬁqasﬁu (gaumniiusyunu 70-80 °C)
Tnszuutumuounuuganduuasefuliudindositsemes Faannifudulasmudounuy
pandunuutuieadesnisuaseuteutoulfudszuy 2 gunsal fo uiweinmeuaneiossUe
wiN15UFUUIAINE1IIIATEUUARINITUIRINE 1 UANTo W B UNTalAET AD LAULUBLILNDS
daaviliUseAvBamnisvia (COP) Wintutszana 60% vidoanuin COP lsilfu 0.5 anansaufia
1oilu 0.8 MnanmanisiUSeuiisus COP vaaulasauseuluuganduneunIsusuluas g
m‘i‘d‘%’UUqﬂugUﬁ 1.8 lagszuuTInAInaseni1 Compression-absorption heat transformer 38

BYNWUUEDIN CAHT
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0.9
08 | CAHT, T, 70°C »W
O / Leamrooc
06 | CAHT, T, 80°C e
205
é 0.4 t t AHT, T, =T, AT,
03t
02t
01 t
50 55 60 65 70 75 80 85 20 95

Hot water temperature ('C)

JUT1 1.8 M3tUSguiigua COP vaamiUasmnusaunuuganauneunsusuuuasnaelsulss
lngvihausiuiuduanuseuLuuganau [4]

» d

Evaporator (Qg, T¢)

Absorber
(Qu.T,)  Typefluid
<+—— Refrigerant of VCHP
<¢— Refrigerant of AHT
Heat exchanger -«—— Strong solution
Weak solution

¢ 7

9 * 6 <4—— Heat transfer rate
PRV @ Solution b oce states
pump
. —— Liquid
10 °
T 5 — . —  Mixture

Qe Te)  weees Vapour
I I I I Generator

cwer Q.. Te) )

JUN 1.9 daudasannuieunuuganawinnusiniuszuuiuanuseunvugandutuiel [4-8]
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(QE’TE‘PE)
- Evaporator
4
C
T S 3 4 .
gg =/—\ Absorber Type fluid
=2 ) 14r
‘é‘@ < 4 QuaT) «— R123
ge 150 L3r < RI34A
%% 16r . -4+—— Refrigerant of the AHT
oI N e W 2 I e H
2 Tr er i -+—— Strong solution
o
N n .
- Condenser, a Weak solution
3 ' 1 Heat exchanger
c ) g -«—— Water
T g Economizer, g A 5
l. e ) <+—— Water-Glycol
() — Phase states
Water A S )
pump 3 g Solution —— Mixture
o) g pump - .- Liquid
@ S i Vapour
Cooling y 10r N\ :
water tank - A ¢ 10 ¢ 5
11r or
12r 1 ]
-t Generator
2 Cooling U 1 Q.. T.)
pump G!' G
Condenser
Qc. Te.Po) T., T,

JUN 1.10 fudasanudeunuuganiuyinausiuiussuutduaiuisunuuganauasty [4-8]

o910 Nattaporn Chaiyat and Tanongkiat Kiatsiriroat [4-8] gadauanIsiiAuTou
‘ﬁamﬂmsaqmuLLuuﬂaumﬂﬂquIquﬂai‘]mmwmauqumﬂﬂau 2 Ussiam o duaudounuy
@mﬂauﬁuummuauaawu Fauanduzuil 1.9 uagguil 1.10 muddiy

Tunsdiduarudounuuganiuduiendenldarsviien Ao R-123 way Propane Vaiinns
Wenld R-123 wwgdmiunisldaugumgiias (Usguna 80 °C) wae Propane wngd1miunis
donldansiaundulinsiudwinden anunsananirseugamgiiliiu 65 °C lunsdvesdumiy
¥ = J A v o - v a o a
Founvuganauaastulienldansviiay Ae R-134A uwag R-123 lursasamugumgildiuazaumgias
AEAY

MeinUszaNS A e uaNSou (Thermat efficiency) SU?NWJLLU@Qﬂ’J’]&J’i@ULLUUﬂG}ﬂauIG]EJ
mmuiammww{]mmﬁmauqum@ﬂamwu 2 du aansnidiudn COP Idganirtluanudeuuuy
aandududisndndes Wesnnsruudumnudeunvugandu 2 fuiivssaniamgeniuuuduiien
winatinisuSulsalaglddunnnuseunuuganduriaiuuy annsaiiusgansnmaiuaiusousiy

U b4 A 14 Y U
vosfnUasrnuiounuuganauliuseuna 60% lnalAesiu
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1.7 msuszgnaldau

uenINgULUUNSUUUsiulasaafeusuugandudsiildndunudaludusiu - Sadinisld
PusruUBategUkuUTusgiuamufaamslinu wasideulusing Wasuwaslumudnumznis
Tuuagnisoenuuy wu ihdulasudounuugandusuuiufedesmiiludnuaeiulas
ArufauLUUgANAULUUADITY Wilethaufeuiianinueugesnued fissduarudugantouliud
ulelsnesTIsEFuANLfUunas WaSinaashauidiginiesniuuiy uazieionihsyime
Tonngu s

NFeLeNTUsTENAlEnULas Absorption heat pump Type I hae Type IT LU iy
1 amnsnasUandnunsdeiuasdedenvosszuuii 2 Ussavlddemaned 1.4

A15197l 1.4 Yefuardadesveisyuu Absorption heat pump Type I ua Type II [1]

Absorption heat pump

Property

Type | Type 11

Single-Stage

® |nlet temperature

High (90-120 °C)

Intermediate (70-90 °C)

® Useful Cooling/Heating Heating
0-20 °C /40-60 °C 90-120 °C
® (COP 0.6-0.7 0.4-0.5

Double-Stage

® |nlet temperature ngher 120 OC ngh (90-120 OC)

® Useful Cooling/Heating Heating
0-20 °C /50-80 °C 100-120 °C
® (COP 1.0-1.2 0.8-1.0

1.8 NI138YU

Tutagdussuuhnrnduuuugaduuasiudaseuouuvuganaudsliduifeldedng
uwsvane elSeuifisuiuszuuuuugandy avnmnanlusinszuunuuganduldunamdsey
nnliitufiesedades dlvimasmnauietenisldan Sntandsnulniihdeindisesuusuna
Weenesanisldauasisiagn vilvissuu Absorption heat pump lieeelasuanudiouunin
seuilorhlanyszaunngingadundsnu vanededeiunliainuddysenisldndanulnih
wnty waluladaneg 1’7iLﬂEJQﬂﬁmﬁuiﬂuaﬁmlé’%’ummau%LLazﬁwmﬁwmLﬁ@li’fmuaéwﬁa{fﬁﬂ
A%y sauviesEuU Absorption heat pump Aifinsldndseulniihdes waglvuszansannlisinegin
JEUULUUAANAY WHIIAY958UY Absorption heat pump Tudlagduiisiaasudiegs Saflszuu
yuniananfargeanuguieiidntuludae ndidluruindidindt 10 TR gunsainieluszuy
Absorption heat pump fasesnuuuazad1stuinlminmunllannsamdeldnuiematn vl

Maejo University 15
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ﬁsﬁmsiaﬁ’ummLéuﬁﬁiau%’wga Lwiﬁﬂmmmﬁimyjsﬁu (11N31 20 TR) $IAGDAUAIINAINITA
anas asdanalaantagduiivateuiem lavinnisude Absorption heat pump wuUYABBNUN
Fvhesilisangnas slugud 1.11 wansnsSsuidisusaseduninuainnsnnisvinaues
32UV Absorption heat pump ﬁﬁaﬁ’mmaiu{]m;ﬁ'u FuumnilUunanudeunanedmiuioy
Wuunaamasauliun Absorption heat pump aualng n1sldszuudinaaziinauAuaInig

WISEANANSUINEUY

180,000
160,000
140,000
120,000
100,000

3101 (L)

80,000
60,000
40,000
20,000

0

162,500

47,500

20 50

o ¥
AWIAAMNFINITANIINIANNTAY (TR)

80

JUT 1.11 99 90mtheuwnauaInnsanisinauseuwazauduves Absorption heat pump

[9]
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1.9 A19819nIUANY

Xuehu et al [11] maauéﬁLLUaqﬂaflaﬁauLLUU@J@ﬂauﬁiﬂz’f@jms Water-LiBr Tudseinaduly
nsfanrmdouiivninlearsdunisvedssussdnanegidgungi 98 °C sldlumsfiuihiou
Tugragaumgil 95-110 °C lngszuvaiunsandnaiiuieulaussanas 5,000 kw i COP Useuna 0.47
wazannsaiugamgivonilldusram 25 °C fuanduzud 1.12

JUN 1.12 nmsfensiuUasanuseululssnugnsdunsgivesUseinaiy
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1.10  msUseshw

o grommieieiiegluszuumneiindlaslétugayainia (Vacuum pump) Lwamﬁmaauw
vosarsazanelutiuanufounuuganiuay ziiaUnsenirliiinfihanaeniin saesEy
anufuluszuuiildansinanudu Water-Ligr 9gagininanusuussernia iluilennia
wnsnfudlulanaeniandneme

o Wandrszvieihluvessuisaudou (Cooling Tower) faynduani iiteanninianzniu
lusguussueauiou

o amnasuNdignasslunesrueauiouhdvinuldiviel Tasnalandssueiis
gnassadonhnueidmesssmLSou

o shenuavenldnsesivdadu vn 1 ifou

o illdiin Cooling Tower msfuthazenlsifinznou

o dunrudeunvuganduildarsinauluseuu o Ammonia-water mnLARN1T$ITUL L
nauguueaueslinily TWiusenvianuinataies ududeSuinvouindes  lidesia
FaziAndunsreguuss iesannuenluideluszuvdruaneglustansazats deflaa
vasnduganinaioshmmdululsnihudeiilészuusale ddduenluiouiqnd

o nTuMuduaiuuenlully Wiearsazansuenlily Taansmethazeinusuiamine

1.11  Specification ¥ngunsniansn

Specification vesnaBaldlfuuunlauvestiunufounuugandueunn 10 kw i
uvninedodedlliinsfnuiuayide [10] duanduguil 1.13-509 1.15 andudunuulunis
fovinnansn Ge31easBen Specification YosuLULR A NARSluANT1SR 1.5 adynanBald
FovinTunifieliiesomsaouuazarudilavesidrovsy fdunsdavhisdodiunesgunsn
A9 Imsﬁmmmmmﬁum%umm%’amwug}mﬂﬁmaawﬁwmé’m%ﬂm

uAngndoidedlu [10] Anvmsldfudamnufouluuganduiuaunmanufouaini

¥

Fouguuiiuszurans 60-80 °C 3nsruUluANTBULUUAANAUNIT 90-110 °C Lilondnu1Tou

gaungiige Tnsduaudounuuganduiiruannsanandnanuioutssana 10 kw [15] uagldans
vhanilusyuu fie ansavans Water-Libr Ssszuudananaziiomansdeuliunarsazats Glycol-
water Aty 40% TneU3ainmsues Glycol (Maiuqaiionvesivligatutszann 120 °C) uas
Auavauaudouliludaiuaua 200 L laglaszunsumshaurestiuarudounuuganduuansly

JUN 49 uavsneazidenvasgunsaltaesieg Tussuuuanslunisned 1.5 waggui 1.13 feguil 1.15
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M13199 1.5 azidengunsalingg vesduanuseukuuganduuun 10 kw

aunsal

dsenn

AANYE

1. Generator

Flooded shell and

tube heat exchanger

Capacity 10.3 kW

Weak solution 50 %LiBr
Strong solution 55 %LiBr
Generator temperature 85 °C
Tube diameter 4/8 in
Number of Tube passes 4
Length 1.24d m

Area 1.02 m?

2. Condenser

Shell and tube heat

exchanger

Capacity 10.6 kW

Condenser temperature 55 °C
Tube diameter 4/8 in
Number of Tube passes 2
Length 1.01 m

Area 0.42 m’

3. Absorber

Flooded shell and

tube heat exchanger

Capacity 10 kw

Weak solution 50 %LiBr
Strong solution 55 %LiBr
Absorber temperature 115 °C
Tube diameter 3/4 in
Number of Tube passes 6
Length 1.1 m

Area 1.44 m?

4. Evaporator

Shell and tube heat

exchanger

Capacity 10.8 kW

Evaporator temperature 85 °C
Tube diameter 4/8 in
Number of Tube passes 9
Length 0.94 m

Area 1.16 m?

5. Pressure relief

device

Orifice type

Capacity 10 kW

Pressure ratio 6.00

6. Lithium bromide

Main content 50-55%

Maejo University
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aunsal

dsennm

AMANYE

Light yellow transparent liquid
Chloride = 0.05% max
Sulphate = 0.05% max
Bromate = Non reaction

Ca = 0.0001% max

Mg = 0.0001% max

Na = 0.03% max

PH = 9.0-10.5

Lithium chromate = 0.2-0.3%

7. Solution pump

Inline pump

Flow rate 0.6-3.7 m°/h
Maximum head 6 m
Maximum temperature 110 °C
Maximum pressure 10 bar
Capacity 78 W

Current 0.34 A

Voltage 230 V

Maejo University
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Generator and Float switch

condenser

& =

o — :
.}

~O e i i K

!U.l AN Sight glass

|
.-/ “xl ._'x.‘ |

.” & |

Refrigerant
pump

JUN 1.13 Juanuouluuganiu
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Temperature
controller

Hot water entering
generator

Hot water entering \»
evaporator

JUT 1.14 Juanuseunuuganauneuyasyuieainuiou

Maejo University
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Display of hot water
temperature

Solution heat
exchanger

B

Upgraded hot water
entering absorber

-y
sy o

JUN 1.15 Juanuouluuganaunaysigazidengunaltes
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unii 2
14 v
Adan1sldau

2.1 Mmyasudanasinnuluszuutduanuiounuuganau

TUsunsu AHT Qladnriduiiodnassmginssun1svinnuvesssuuluanusouluuganay 7a
MNIULUUTEUULRYY LagYNUTINAUTZUUDUS 19U TeUUNARUNToUNdIULase1induazduaIw
Touuuudnle iendnauseuguungiias Inetuneulunisldlusunsy AHT Tasil

\ien Start >> AHT Litawdglusunsa AHT wansdagun 2.1 sieniuszuuasidnglusunsy
AHT

ey v Simulation widNduuUTIRBINTANIMSTUUTIANTBULUUAANGY
e Document syuuagisenailian1sldaulusunsuatuiituin
Wla Close S¥UUILNYANTITVINNUTDILUTUNTY

B2 Compression/Absorption Heat Transformer E@‘g

e S e e o

U7 2.1 wiusnueslusunsa AHT
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2.2

\d8n Simulation taLi1gn1391aeIn1siuvestuaueukuuganiy fawanslugua

lng  9i¥e Vapor Compression Heat Pump lUsunsuagstinguuudnasinisvineuaes
Juaruseunuudale weldd@nwamnudululalunisinluussgndsiudutumiuiounuy

=
AANAY
e The Normal AHT TUsunsuazidndn1sdnaesnsvinuvesssuuduanuiou

WUUAANEY
#2148 3 Loops of the CAHT Tusunsuazidngnissiassszuuiluauiounuy
ganduiiinauianfuduaufounvudale ieldAnwinanisiudsuuvasgungd
Condensing temperature ﬁgﬁm%ﬁaaﬂuﬁauﬁmmsmﬁﬂmmamaaqmmﬁﬁqﬂa'nlé{ 3@
7o Solar Heat Combining with the CAHT Tusunsuaziingnisdassszuudy
amufaunuuganduiivhausuduiuanufeusuudele Tassundinuarudournssuui

Wfoundanuuaseniing
W79 Solar Heat Combining with the AHT lUsunsuazLdIgn1531a0358UUTY
ANUTBULUUAANAUNTUNGIUANTaUAINTFUUYININTRUNG I UL TINS

’ E# Compression/Absorption Heat Transformer =hREN X
Back ] ] ] Close
Simulation of the Appliedof ————————

Absorption Heat Transformer

Vapor Compression Heat Pump

The Normal AHT

3 Loops of the CAHT

Solar Heat Combining with the CAHT

Solar Heat Combining with the AHT

a = ° ° & o a !
E‘U‘V] 2.2 miLaaﬂf\]Waaﬂﬂﬂimmuﬁuaﬂﬂmm’]mauLL‘UU@]@ﬂaULLU‘UMN"']
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2.1.1 Vapor Compression Heat Pump

2.1.1.1 \d0n Vapor Compression Heat Pump LﬁaLfﬂ’ﬁqjﬂ'mi”]aaamaﬁwmumaa%um’m
Sounuudnle tieldAnwamudululdlumsiiluvssgndsututiuanudounuuganduduandy
gﬂﬁ 2.4
Tns  vido Refrigerant Ao madonansvhanlussuuiueufounuudile
#ad Waste heat fio Uszinuasunasaudouiiiingtunudounuusnle lne
TUsunsuiiuvasnuferuliden 2 Ussian fe Water fiflanugzifuveanan way Steam 7
fanuzidule

v v

U9 Start temperature Ao gUNNILTUAUNADINITONANTITINADIVOITLUY 1191]

[

gaumgiisanaalulusunsuvsduegiunsidentiiaves Waste heat fiviieidu °C

(%
v Y

U8 Final temperature Ao gUVNNFATNETNABINITANANITINABIVDITLUY 1191]

samgifnarlulusunsuasiuediunsdenyiinues Waste heat Snthendu °C

Wle Step temperature fio 4399UNYNNABINITYNAN1TIIADIVBITLUY N4

gaumgisenanlulusunsursiuegiunsidenuiinres Waste heat Tydedu °C

9 Y

e Heating flow rate g §n1n15lvavesunasnuiouiingseuutuauiou

Svhedu Us Tunsaiidu water waziiviaeduy m*/s dmsu Steam
#Us m_UF 8811910 Mass flow rate of useful heat fig §n51n15l1av0IUTOUTN
al 1 [
29n31n Condenser duuILLUU /s
#1e DT Surface #91191n Different temperature at surface of heat exchanger
fAe guniiunnd1svesvesinaassyianaremainuieulviuiiudmiu Evaporator uag
Condenser dvtheidu °C

#1790 DT HX ¢9u191n Different temperature of heat exchanger A® geungll
wansinavesvedinaiitouniudeuliun Evaporator wazaedlnafisundssuaiudeud
Condenser dvtheidu °C

Wade SE gauna1n Safety factor fio Wesiduinisanemaueuvesveslnaiily
ANFouLn Evaporator W309zi38n10 Effectiveness vasgunsailaniuasuanuioudls
iy dudaedu %

#1498 T Cond 88111910 Condensing temperature Ao gamgiiveaisviiaud
AIULLUUYBS Condenser fvthailu °C

2.1.1.2 Wetautoyauduadaliminisden Next iieAiunisinuvesssuutumiuiou
wuudale Wen Back Wanesnsnauludmihmsidensuwuunisiuin
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3 Compression/Absorption Heat TransFermer- e

Condenser

2
s Sl

—s. — p=| Evaporator

R
1

P el

=0 e

Vapor Compression Heat Pump

Refrigerant Type -

‘1; Waste heat Type ~

| W,
XV Compressor Q

Start temperature ('C) ’m

Final temperature ('C) rempllE

QZ
Type fhiid Phase states Step temperature ('C) Temp -
-+—— Refrigerant Liquid .
<z Heattranserrate — — Mixture Heating flow rate Flow rat= 5
<&z Electricity s NARE
' , ' Next
m_UF (I/s) DT Surface ('C) DT HX ('C) SF (%) T_Cond ('C)

‘0.5 ‘3

‘ 5

‘ 100 ‘ 90 Back

'
=

U7 2.3 Msteudeyanisvihaurestunuiouwuusnle

2.1.1.3 1800 Next TUSHATUITUEAINANITINEDINTINIUANS) Aareluil
Total data of the VCHP kaf4uan15AILIMSIUNINUATD958UUTNAMUSoUBUUDALD §9

LLaWQIuEUﬁ 2.4

Device capacity of the VCHP LandNan1sA1uIuenIIn1saeauiourssszuutuniim

Fouuuudnle Awanslusuil 2.5

Pressure reduction of the VCHP Wandnasgns1d@iuaiuaukazauiuaugavesduning

Foukuudate Awuanslugui 2.6

ECOP of the VCHP wanswa ECOP astuaudaunvusale sauandlugui 2.7
COP of the VCHP uanaxa COP vastunuiouwuudale dwanslusui 2.8
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B2 Compression/Absorpticn Heat Transformer

Total data of the VCHP

Temp 70 'C —=m'CW 0. 10 TempCW 70.00 m'HW 0. 11 TempHW 85.00 PH 624,23 PL 302.64 mRef
0.02 Tcond 90.00 Tevap 62.00 T167.00 h1 421.47 51 1.68 T2 92.68 h2 436.69 52 1.69 T3 85.00

h3 238,88 53 1.28 T462.00 h4 238,88 s4 1.67

Temp 71'C -—--=m'C\W 0. 10 TempCW 71.00 m'HW 0. 11 TempHW 85.00 PH 624.23 PL 311.29 mRef
0,02 Tcond 90,00 Tevap 63.00 T1 68,00 h1 422,05 51 1.68 T2 92,67 h2 436,68 52 1.69 T3 85.00

h3 288.83 53 1.28 T463.00 h4 288.88 54 1.21

Temp 72'C —= m'CW 0,10 TempCW 72,00 m'HW 0,11 TempHW 85,00 PH 624,23 PL 320,13 mRef
0.02 Tcond 90.00 Tevap 64.00 T162.00 h1 422.63s51 1.68 T2 92.67 h2 436.68 52 1.69 T3 85.00

h3238.8853 1.28 T464.00 h4 238,88 s4 1,22

Temp 73'C ---= m'C\W 0. 10 TempCW 73.00 m'HW 0. 11 TempHW 85.00 PH 624.23 PL 329,16 mRef
0,02 Tcond 90,00 Tevap 65.00 T1 70,00 h1 423,20 51 1.68 T2 92,67 h2 436,68 52 1,69 T3 85.00

h3 238.88 53 1.28 T4 65.00 h4 238.88 54 1,22

Temp 74'C —=m'CW 0, 10 TempCW 74,00 m'HW 0,11 TempHW 85,00 PH 624,23 PL 338,38 mRef
0,02 Tcond 90.00 Tevap 66.00 T1 71.00 h1 423.78 51 1.68 T2 92.67 h2 436,68 2 1.69 T3 85.00

h3288.8853 1.28 T466.00 h4 288,88 54 1.22

Temp 75 'C ——-= m'CW 0. 10 TempCW 75,00 m'HW 0,11 TempHW 85,00 PH 624,23 PL 347.79 mRef
0,02 Tcond 90,00 Tevap 67.00 T1 72,00 h1 424,35 51 1.68 T2 92,67 h2 436,68 52 1.69 T3 85.00

h3 238.88 53 1.28 T4 67.00 h4 238.88 s4 1.67

Temp 76 'C —= m'CW 0, 10 TempCW 76,00 m'HW 0,11 TempHW 85,00 PH 624,23 PL 357,40 mRef
0.02Tcond 90.00 Tevap 68.00 T173.00 h1 424,92 51 1.68 T2 92.67 h2 436.68 52 1.69 T3 85.00

h3 288,88 53 1.28 T4 68,00 h4 288,88 54 1.67

Temp 77'C —=m'CW 0. 10 TempCW 77.00 m'HW 0. 11 TempHW 85.00 PH 624,23 PL 357.21 mRef
0.01Tecond 90.00 Tevap 69.00 T1 74.00 h1 425.50 51 1.68 T2 92.68 h2 436.69 52 1.69 T3 85.00

h3 238.88 53 1.28 T469.00 h4 258.88 s4 1.23

Temp 78 'C -——-=m'C\W 0. 10 TempCW 73.00 m'HW 0. 10 TempHW 85.00 PH 624,23 PL 377.22 mRef
0.01Tcond 90.00 Tevap 70.00 T1 75.00 h1 426.06 51 1.68 T2 92.69 h2 436,70 52 1.69 T3 85.00

h3 288.83 53 1.23 T4 70.00 h4 288.88 54 1.23

Temp 7% 'C —= m'CW 0. 10 TempCW 72,00 m'HW 0. 10 TempHW 85,00 PH 624, 23 PL 387,44 mRef
0.01Tcond 90.00 Tevap 71.00 T1 76.00 h1 426.63s51 1.68 T2 92.70 h2 436.71s2 1.69 T3 85.00

Temperature waste heat ('C) at| Flow rate .0001 m3j’s|

i — — —

2 Compression/Absorption Heat Transformer

SUN 2.4 NanN1591a990UANNSDULUUSALE

Y

Device capacity of the VCHP

Temp 70'C — Comp = .24 kW Cond = 2,29 kW Evap = 2.05 kW
Temp 71'C —Comp = .23 kW Cond = 2,28 kW Evap = 2.05 kW
Temp 72'C — Comp = .22 kW Cond = 2,26 kW Evap = 2.05 kW
Temp 73'C ---Comp = .21 kW Cond = 2.25kW Evap = 2.05 kW
Temp 74'C — Comp = .2kW Cond = 2.24k\W Evap = 2.05 kw

Temp 75'C — Comp = .19 kW Cond = 2,23 kW Evap = 2.05 kW
Temp 76 'C — Comp = .18 kW Cond = 2,22 kW Evap = 2.05 kW
Temp 77'C -—--Comp = .17 kW Cond = 2,21 kW Evap = 2.04 kW
Temp 78 'C — Comp = .16 kW Cond = 2.2 kW Evap = 2.04 kw

Temp 79'C —Comp = .15 kW Cond = 2,19 kW Evap = 2.04 kW
Temp &0'C — Comp = .14 kW Cond = 2. 18 kW Evap = Z.04 kW

Temperature waste heat ('C) at| Flow rate .0001 m3;"s|

SUN 2.5 9951N15818MANNSDUYIUNAIULS DULUUTA LD

Y
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[ Compression/Absorption Heat Transformer

Pressure reduction of the VCHP

Temp 70 'C-— Reduction Pressure = 2.06 (-
Temp 71 'C-- Reduction Pressure = 2,01 (.
Temp 72 'C-— Reduction Pressure = 1,95 (-
Temp 73 'C-— Reduction Pressure = 1.9 (-)
Temp 74 'C--- Reduction Pressure = 1.84 (.
Temp 75 'C-— Reduction Pressure = 1,79 (-
Temp 76 'C-— Reduction Pressure = 1,75 (-
Temp 77 'C--- Reduction Pressure = (-
Temp 78 'C-— Reduction Pressure = 1,65 (-
Temp 72 'C— Reduction Pressure = 14(:

=1.57(

i
7
[
]
Temp 80 'C--- Reduction Pressure 5

1
1
1L
1

) 3.
- 3
)3
2.91Bar
-) 2.82 Bar
-) 2,73 Bar
-) 2.63Bar
2.54 Bar
-) 2,44 Bar
-} 2.34Bar
-) 2.23Bar

Temperature waste heat ('C) at‘ Flow rate .0001 m3/ s‘

.

‘Uﬁ 2.6 9NTIEIUAIUAULAE mmmumuawaq{]mm’]mauuwa@la

E3 Compression/Absorption Heat Transformer

=8 X

ECOP of the VCHP

Temp 70 'C---ECOP = 1.61
Temp 71'C-—ECOP = L.67
Temp 72'C—ECOP = 1.74
Temp 73'C—ECOP = 1.81
Temp 74'C---ECOP = 1.89
Temp 75 'C—ECOP = 1.98
Temp 76 'C—ECOP = 2,08
Temp 77 'C—ECOP = 2,13
Temp 78 'C---ECOP = 2.3

Temp 79'C-—ECOP = 2.42
Temp 80 'C—ECOP = 2,57

Temperature waste heat ('C) at| Flow rate .0001 m3/s|

JUN 2.7 ECOP wassyuutuauiounuusnle
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E3 Compression/Absorption Heat Transformer Elﬂlﬂ—hj

COP of the VCHP
Temp 70 'C— COP = 9,72 (5)
Temp 71'C—COP = 10.1 (7
Temp 72 'C-— COP = 10.52 ()
Temp 73 'C—— COP = 10.97 (-
Temp 74'C— COP = 11.46 (1)
Temp 75 'C-——- COP = 1193 (5)
Temp 75 'C— COP = 12,57 (-
Temp 77'C—COP = 13.2 (1)
Temp 78 'C— COP = 13,9 (5)
Temp 78 'C— COP = 14.67 ()
Temp 80 'C-— COP = 15.53 ()

Temperature waste heat ('C) at| Flow rate .0001 m3,"s|

U7 2.8 COP waatlumnuiounuudale
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2.1.2 The Normal AHT

2.1.2.1 1dn The Normal AHT ilaringmssiasamavhauwestiuanufeunuugandu fs
wanslugud 2.9
Ty sido Waste heat fio Ussianvasuviasainufoudidngtunmiounuudalo lne
Tusunsuiiuvasniusouliden 2 Ussian fe Water Aifianuzifuvesiviad uag Steamn 7
flanuzule
#de T Start €83191n Start temperature A gaumgiiBuAUTFoINIIHANIITIADS
10933V Weigumnifinanlulusunsuasiuegifunindenyiiaves Waste heat fiviiag
\Ju °C
e T Final 691113710 Final temperature Ao gaunafigavinefifoin1sguanis

o gj Q’lj a o 1 -qy (-] & a a
draeweeszuy ilgamgidnaniulusunsursiuediunisifonviinves Waste heat &
ey °C

Wade T Step 6931970 Step temperature Ao F90ungRNRoINIIgNAN13TIa0Y

v v
v A a

Y0933y Mallgaumaiinenadlulusunsuasiuegiunisiienyiinues Waste heat fiviag
\u °C
#te Heating flow rate fia 8n31n15lravadumasniuiouningsyuutumiuiou

S Us lunsalindu water waglindiodu m*/s dwsu Steam

Wil m HS &931971 Mass flow rate of heat source A 8R51N5 LAV IUITOUTN
Uaulsin Generator way Evaporator Tvheodu Us

Wito m_UF 8811310 Mass flow rate of useful heat A9 8n51n15travestnFToUN
98n91n Absorber fvedu Us

#3U9 T Cond #83191n Condensing temperature fig ANV 0Ia1T1191UT

1 = 1 [ °

AIULUUTDY Condenser UnuaLu °C

#3¥e DT HX g01131n Different temperature of heat exchanger Ao gaung3
unna1svesvedlnanleuniuioutazvodlnansunasuANsauaINTEULTNALSDULUY

2 = 1 < °

annau AnueLdu °C

#Ue DT Surface #911970 Different temperature at surface of heat exchanger
Ao auniunnd1sesvesinaassyiafiaremainusouliiun Generator Absorber

= 1 < °

condenser wag Evaporator dvugstu °C

Wile Safety Factor 6931910 Safety factor Aa LUBSIHUANITONEWNAINUS DUV
vaalnanlinausouwn Evaporator uaz Generator #399£38n11 Effectiveness ¥01gUnsnl

a 1% o Y o [ a 1 <

wanidsunnuseunlatuny duiedu %

21.1.2 Lﬁ@{]@usﬁ@yjaLLﬁULﬁ%ﬂﬁﬁ’]ﬂ’]iLﬁ@ﬂ Next LADANUIUNITYINUTDI5EUUTLANNSDU

o = o v o o B & °
LL‘UU@@I‘l@ Lean Back Lll@ﬁ]@ﬂﬂ'ﬁﬂa‘UvLﬂU\iﬁuqﬂ']iLa@ﬂEULLUUﬂ']iﬂ']u’Jm
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B3 Compression/Absorption Heat T 3 i e
! The Normal Hot water tan<3 ] 1 Waste heat Water
Absorption Heat s ot wait
Transformer ’ o usend T _Start ('C) Temp
p — hot water outlet
A >l 12
Pumps Q T_Final ('C) Templili®
3 } 4 o
»{ /) ol W ) Absorber
) (LUUUU @) T_Step (C) Temp
8

Evaporator (Ty) v 17 m_HS(/s) m_UF(/s) T Cond ()

|  Heat exchanger - _ _
f\ Water pump : ;" ‘ 1. ‘ 0.5 I 45

0| \/) Cooling tower

ipm’ Q souton DT HX ('C) DT Surface ('C)

pumo

u-

’ 3

T< mlﬂﬂ )Gene,am Safety Factor (%) Next

COr(uzenser (T.) T 100 Back

[S)

5UN 2.9 nstaudeyalviwnsyuutumnuiounuuganay

2.1.2.3 \don Next lUSLNTUILUARINATIA8IN1591 9116199 vasszuuTuAILSouLUY
anndu dstaluil

Total data of the AHT memmsaﬁ’wa@waﬁiwu%mmm%@uquamﬂﬁu éﬁ’ummiugﬂﬁ
2.10

Temperature Profile of the AHT LLammaqmmﬁmw‘hmﬂuiwU%umm%auuw@ﬂﬂﬁu
Fauanslusud 2.11

Device Capacity of the AHT wansnasnIINTIEBINAILTouTasgUnsnindnlussuuTy
AuFeuLuugandY fauaaslusui 2.12

Device Capacity of the AHT WAAINADRNIINITANBLNAIIUTDUVBS Solution heat exchanger
Tusruutuanufeunuugandu duandugud 2.13

COP of the AHT uanska COP vasszuuiunufounuugandu fuandlusud 2.14

Flow ratio of the AHT uansdnsrdrunsivavesansienluszuudueuouuuuganiu
Fauanslugud 2.15

ECOP of the AHT uanska ECOP wasszuutumudounuugandu fuandlugud 2.16

Grosse Temperature Lift LLammamﬁmeammuﬁumsvuuﬂummsamwum@ﬂau PILLERY
Flagudl 2.17
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[E# Compression/Absorption Heat Transformer

Total Data of the AHT

Time 70 Celdus —=0
Time 71 Celcius
Time 72 Celdus ---=0
Time 73 Celdus
Time 74 Celdus
Time 75 Celdus —-= PH 28.630290 PL 10.081235 Xmin 45.00 ¥max 47.81 mRef 0004626 m5
0.074089 m8 0.073715 T1 45.0000 h1 135.4348 s1 0.6386 Denl 990. 1725 T2 45.0000 h2
188.4348 =2 0.6386 T3 67.0000 h3 2620.9511 53 7.7990 T4 62.5744 h4 2613.3081 24 7.8673 TS
67.0147 h5 140.7712 55 0,4356 T6 67.0147 hé 140.7712 s6 0,4356 Cp6 2,2502 Dens 1140.8458
T733.5831h7 178.2391 57 0.6035 T8 86.5069 h3 187.7917 58 0.6537 Cpd 2.3473 19 71.5575 ha
152,8730 59 10,5588 T10 62,5744 h10 152.8730 510 0.4570

Time 76 Celdus —-= PH 29.912333 PL 10.081935 Xmin 45.00 ¥max 48.41 mRef 0.004621 m5
0.060982 m& 0.065603 T1 45.0000 h1 188.4348 51 0.6386 Denl 990, 1725 T2 45.0000 h2
188.4348 52 0.6386 T3 68.0000 h3 2622,6655 53 7.7839 T4 62,5744 h4 2613.3081 54 7.8673 75
68.0132 h5 142.9953 5 0.4957 T6 68.0132 h6 142.9953 =6 0.4957 Cp6 2.2349 Dend 1140.4313
T7 84,6575 h7 180,3925 57 0.6029 T8 87.5948 h3 190.3393 58 0.6658 Cpd 2,3485 T9 72.8710 ha
155.9345 59 0.5677 T10 62.5744 h10 155.9345 510 0.4570

Time 77 Celdus —=PH 31.242681 PL 10.0815935 Xmin 45.00 Xmax 49.00 mRef 0.004616 m5
0.051927 m8 0.056543 T1 45,0000 h1 138.4348 s1 0.6386 Denl 990, 1728 T2 45.0000 h2
138.4348 s2 0.6386 T3 69.0000 h3 2624.3346 53 7.7685 T4 62.5744 h4 2613.3081 84 7.8673 T5
69,0126 h5 145.3132 55 0.4958 T6 £9.0126 he 145,3132 56 0,4958 Cpé 2,2199 Dent 1139,9695
T785.7321h7 182.6381 57 0.6025 T8 88.6526 ha 192.8578 s8 0.6729 Cpa 2.3496 T9 74.1759 hg
158.5769 29 0.5765 T10 62,5744 h10 158.9769 510 0.4570

Time 78 Celdus —-= PH 32.622734 PL 10.081935 Xmin 45.00 ¥max 43.58 mRef 0.004610 m5
0.045299 ma 0.049909 T1 45.0000 h1 138.4345 =1 0.6386 Denl 990, 1725 T2 45.0000 h2
188.4348 520.6386 T3 70.0000 h3 2626.0964 53 7.7540 T4 62,5744 h4 2613,.3081 4 7.8673 TS
70.0121 h5 147.7223s50.4961 76 70.0121 hé 147.7223 56 0.4961 Cps 2.2051 Dend 1139.4630
T7 36,8067 h7 184.9745 57 0.6021 T8 89.7704 h8 195.4372 =8 0.6300 Cp& 2.3508 T9 75.4715 ha
162.0001 59 0,5853 T10 62.5744 h10 162.0001 510 0.4570

Operating at | 1l/s |

‘Uﬁ 2.10 mimewamaaqsuwﬂummiammumﬂau

[E# Compression/Absorption Heat Transformer l =HACINL X

Temperature Profile of AHT

Time 70 Celdus —-Tg=0'C Ta=0'C Te=0'C Tc=0'C Xmax = 0 %LiBr

Time 71Celdus —Tg=0'C Ta=0'C Te =0'C Tc=0'C Xmax = 0 %LiBr

Time 72 Celcus ——Tg=0'C Ta=0'C Te =0'C Tc=0'C Xmax = 0 %LiBr

Time 73 Celcdus —Tg=0'C Ta=0'C Te=0'C Tc=0'C ¥max = 0 %LiBr

Time 74 Celcus —Tg=0'C Ta=0'C Te=0'C Tc=0'C Xmax = 0 %LiBr

Time 75 Celdus -—Tg =67.01'C Ta =86.51'C Te =67'C Tc =45'C Xmax = 47.81 %libr

Time 76 Celdus -—Tg =68.01'C Ta =87.59'C Te =68 'C Tc =45'C ¥max = 438.41 %aLiBr

Time 77 Celciuzs ——Tg =69.01'C Ta =88.68'C Te =69 'C Tc =45'C ¥max = 43 %GLiBr

Time 78 Celcus —Tg =70.01'C Ta =89.77'C Te =70'C Tc =45'C ¥max = 43,58 YLiBr

Time 79 Celcus —Tg =71.01'C Ta =90.86'C Te =71'C Tc =45'C Xmax = 50,15 %LiBr

Time 80 Celdus -—Tg = 72.01'C Ta =91.95'C Te =72'C Tc =45'C Xmax = 50.71 %libr
Operating at | 1l/s |

2.11 MILANIKARUNNTNRUNTalA1Y vassyuuduauToULUUYANGY
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3 Compression/Absorption Heat Transformer

[e

Device Capacity of AHT

Time 70 Celdus — 5P =0 W WP =0W Gen = 0kW Evap = 0kW Ab = 0kW Cond = 0kw
Time 71 Celdus -—— 5P =0W WP =0W Gen = 0kW Evap = 0kW Ab =0kW Cond = 0kw
Time 72 Celdus —- 5P =0W WP =0W Gen = 0kW Evap = 0kW Ab =0kW Cond = 0kw
Time 73 Celdus —SP =0W WP =0W Gen = 0kW Evap =0kW Ab =0kW Cond = 0kw

Time 74 Celcus —SP =0W WP =0W Gen =0kW Evap

Okw Ab =0kW Cond = 0kw

Time 75 Celcius — 5P = .011339 W WP = .000813 W Gen = 10.49 kW Evap = 11L.25kW Ab =

10.55 kW Cond = 11.22 kW

Time 76 Celdus - 5P = 010027 W WP = 000875 W Gen = 10.57kW Evap = 11.25kW Ab =

10,63 kW Cond = 11,21 kW
Time 77 Celcius — 5P = 009115 W WP = 000933 W Gen
10.69 kW Cond = 11.19 kW

10.62kW Evap = 11.24kW Ab =

Time 78 Celdus -— 5P = .008475 W WP = 000993 W Gen = 10.65kW Evap = 11.24kW Ab =

10,73 kW Cond = 11.18 kW

Time 79 Celdus —- 5P = .008011 W WP = .001055 W Gen = 10.68 kW Evap = 11.23kW Ab =

10.76 kW Cond = 1117 kW

Time 80 Celdus -— 5P = .007568 W WP = 001119 W Gen = 10.7kW Evap = 11.23kW Ab =

10,79 kw Cond = 11,15 kw

Operating at | 1l/s

JUN 2.12 nsuananadnsinsiemanuseuvesgunsainanlussuuduniusauiuuganiu

[e

E3 Compression/Absorption Heat Transformer

=8 X

Device Capacity of AHT

Time 70 Celdus —- SHX = 0 kW
Time 71 Celdus — SHX = 0 kW
Time 72 Celdus — SHX = 0 kW
Time 73 Celcius — SHX = 0 kW
Time 74 Celcus — SHX = 0 kW
Time 75 Celdus — SHX = 2.76 kW
Time 76 Celdus —- SHX = 2,27 kW
Time 77 Celdus — SHX = 1.93 kW
Time 78 Celcius — SHX = 1.68 kW
Time 79 Celcius — SHX = 1,49 kW
Time 80 Celdus — SHX = 1.34 kW

Operating at | 1l/s

JUT 2.13 MILERINAEATINITANEMAIINTOUYDY Solution heat exchanger Tuszuutunuiau

WuuRANGY
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3 Compression/Absorption Heat Transformer

COP of the AHT

Time 70 Celcus —COP =0{-)
Time 71 Celcus — COP =0{-)
Time 72 Celdus — COP =0 (-}
Time 73 Celcus — COP =01{-)
Time 74 Celcius — COP =01{-)
Time 75 Celcius — COP = .49 (-)
Time 76 Celcus — COP = .49 (<)
Time 77 Celcus — COP = .49 (-)
Time 73 Celdus —- COP = .45 (-)
Time 79 Celdus — COP = .49 (-)
Time 80 Celcius — COP = .49 (-)

Operating at | 1l/s |

JUT 2.14 nmsuanana COP vasszuuiumnuiaunuuganay
% Compression/Absorption Heat Transformer L = éj
Flow Ratio of the AHT

Time 70 Celcius — Flow ratio =
Time 71 Celcus --- Flow ratio =
Time 72 Celdus — Flow ratio =
Time 73 Celcus --- Flow ratio =
Time 74 Celcius — Flow ratio = 0
Time 75 Celcius —- Flow ratio = 17.01
Time 76 Celcius — Flow ratio = 14,2
Time 77 Celcius —- Flow ratio = 12,25
Time 78 Celdius — Flow ratio = 10,83
Time 79 Celcius —- Flow ratio = 2,74
Time 80 Celdus — Flow ratio = 8,88

Operating at | 1l/s |

JUN 2.15 nsuanawadnsdiunsivavesasianulussuutuanudeuluuganiu
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E# Compression/Absorption Heat Transformer
ECOP of the AHT
Time 70 Celdus - ECOP = 0
Time 71 Celdus —ECOP = 0
Time 72 Celcius —ECOP = 0
Time 73 Celcus —ECOP = 0
Time 74 Celcus —ECOP = 0
Time 75 Celdus — ECOP = .58
Time 76 Celdus -— ECOP = .59
Time 77 Celdus — ECOP = .59
Time 78 Celdus - ECOP = .58
Time 79 Celdus - ECOP = .58
Time 80 Celdus -— ECOP = .59
H
Operating at | 1l/s |

Y

JUN 2.16 Msuanng ECOP vasszuuiuanusauluuganau

A Compression/Absorption Heat Transformer =SEE X

Gross Temperature Lift ('C)

Time 70 Minute —
Time 71 Minute —
Time 72 Minute —
Time 73 Minute —
Time 74 Minute —
Time 75 Minute —
Time 76 Minute —
Time 77 Minute —
Time 78 Minute —
Time 79 Minute —
Time 80 Minute —

0GTL_W= 0
0GTL_W= 0
0GTL_W= 0
0GTL W= 0
0GTL_ W= 0
13,51 GTL_W= 5.03
19,59 GTL_W= 5.06
19,68 GTL_W= 5.09
19,77 GTL_W= 5.11 |
19.86 GTL_W= 5.12
12,95 GTL_W= 5.13

JUIJUJUJUFUIUJUJUJUJUFU

AAS33333333

Operating at | 1l/s |

2.17 MsuansHagumainansaiinfuvessruuduanuioukuuganau
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2.1.3 3 Loops of the Normal AHT

2.13.1 138N 3 Loops of the Normal AHT LileL1gn 1591a03nagauunil Condensing
temperature fififen1sviauvestiunnufeunuugandu duandusuil 2.18
Ty sido Waste heat fio Ussianvasunasniudouiiingtiuanufounuudale lng
Tusunsufiuvdsnisouliden 2 Ussian fie Water Aifianuzifuvesivia waz Steamn 7
flanuzdule
#iado Start temperature Ao guvnfiFuduiidesnsguanissansvesszuy il
aamgfidinanlulusunsuasiuogfumaidenuiiaves Waste heat fivaieidiu °C

9 Y

(%

WU Final temperature Ao gUVNNFATNETNABINITANANITINABIVDITLUU 1191]

(K P

aanniisananlulusunsuaziuegfunsidanasinvay Waste heat duvqendu °C

9 Y

e

1%

W98 Step temperature A8 ¥199UNYANABINITANANITINADIVBITEUY V4]

gamgiaenanlulusunsuasiuegiunsidenyiinres Waste heat Tydedu °C

9 U

#da Heating flow rate fia Samnslvaesunasnufouiidngssuuduanuson
Ty Vs Tunsaiidu water wasfinisedu m¥/s dmsu Steam

#2148 Number loop A8 $1u7ugUiiazyiinissians Madlaztuegfuaigungd
Condensing temperature fifeansane

%o Step loop Ao TunpuMISIABIHANTTNY %qazgﬂﬁwu@ﬁﬁ 1 loop

%190 m UF g01191n Mass flow rate of useful heat fie Sas1nislvaveindoudl
98n31n Condenser dvhedu Us

Wive DT Surface §931131n Different temperature at surface of heat exchanger
fio pamgiunnansvesvedluaaesyiafideimainuieulunfudwiu Evaporator uay
Condenser Sivteduy °C

#1379 DT HX g81131n Different temperature of heat exchanger Ao gaung3

a

wananvesveslrandounituieuliiun Evaporator uwarveslnansundssuainuiou
Condenser finthedu °C

Wite Safety Factor 8911139110 Safety factor A WasiGudnsatemausauves
vadlvanilinusouun Evaporator way Generator %503si38n11 Effectiveness ¥a4gunsal

a % oM Y [ a 1 I

wandsunnuseunlatusy duidedu %

Wido Refrigerant Ao n1sidena1svitaulussvutduanuiouluudalefvinau
Sufuduanuiouwuuganiu

2.1.3.2 Weteudayaudnaialivinisiden Tc iedouranngil Condensing temperature
nean1sAnyl MedlArguunaiindeuazduiuiiuiu Loop Mviin1siden 31ntduiien Calculate
ey Next awUsng) fauanslugun 2.19

2.1.3.3 Wetaudoyauduadaliminisden Next iieAiaunisinuvesssuutuaudoy
wuudate Wen Back Wanesnsnauludmihmaidensuwuunisiuin

Maejo University 37



School of Renewable Energy

Maejo University

Y

3 Compression/Absorption Heat Transformer - — - lilﬂlg

Absorption Heat Transformer

Waste heat Type -

Start temperature ('C) | Temp ~

Final temperature ('C) Temp]®

Step temperature ('C) | Temp -

e

Evaporator

O conerse |
&)

Water
pump

Compressoare

!

Solution Heating flow rate Flow rate -
pump

Number loop Loop -~

(@)
oo}

!

Step loop Step loop -

Back H

m_UF (/s) DT Surface (C) DTHX('C) Safety Factor (%) Compression Heat Pump
‘ 0.5 ‘ 3 ‘ 5 ‘ 100 Refrigerant Type -

Condenser
Qi‘:

‘

JUN 2.18 mstaudayavesluanuiouwuuganfuuuudmsuAnuinagamail Condensing

temperature
K2 CompressionfAbsorpligal Hent TranEronTEr [=olE@] = ]}
Q, ‘ Q. f Absorption Heat Transformer
Evaparater @ Absorber & Waste heat ’W

()

Start temperature ('C) 0 -
[ =] Compres;iun/&bsorptl'on Heat Transforme y l = | = él\
C a S ; | e () m
Condensing Temperature of the AHT
e ('C) 1 -
First loop 30 T
1.0 litrefs -
Calculate i
Second loop 35 Q
Third loop 40

Water
pump

14

Condenser

0
e * Q@ f Back ‘m Next

m_UF (I/s) DT Surface (C) DTHX (C) Safety Factor (%) Compression Heat Pump
‘ 0.5 ‘ 3 ‘ 5 ‘ 100 Refrigerant R123 -

:

JUN 2.19 msUsudayagumgil Condensing temperature Ya4usiay Loop
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2.1.3.4 1F0n Next TUsUNSUazLanINas1a891159191UR199 20958 UUTNAIINSDULUY
AANAUTINHARMNGT Condensing temperature ¢i139 fstaluil

Total data of the VCHP wandnan1siuamssianuavesszuuiuanuiounuusaled
yhamhufudumudousuugandu duandusud 2.20

Device capacity of the VCHP wanananisfuaadnginisiemamiouresszuuiuamiy
Sounuudalefiausiufuiuauiounuugandu Fuandugud 2.21

Pressure reduction of the VCHP LLamNaé’m5’1?i’Jum’liJ@TuLLazﬂ’J’mﬁuéf’luﬁjﬂ‘UaQ%umm
Sounuudalefviausiufuiuaudounuugandu fuandugud 2.22

ECOP of the VCHP wamssa ECOP wastunnufounuudalefinnuimiutiunnufounuy
gandu fuanduzuil 2.23

COP of the VCHP uanswa COP vasdunufounuusaleiviausmiuduanufounuy
gandu fuandugui 2.24

Total data of the AHT LLamﬂ'wmiaﬁaawaﬁzw%umm%amwuamﬂﬁu é’fummﬂugﬂﬁ
2.25

Temperature Profile of the AHT mewaqmmﬁmsﬁwmuiuazw%mmm%’auqugmﬂﬁu
Fauansluguil 2.26

Device Capacity of the AHT wanHadnsIN1stBmALiouresgUnIaivdnluszuuil
AuFeunuuganay fauanslugud 2.27

Device Capacity of the AHT WAAINADHIINITANBLNAIIUTOUVDY Solution heat exchanger
Tussuutiuanufeunuugandu fuandlugud 2.28

ECOP of the AHT wamssa ECOP wp3svuutiunufounuugandu duanduzud 2.29

COP of the AHT uansNa COP vasszuuilumufounuugandu uanduzud 2.30
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E3 Compression/Absorption Heat Transformer

Total data of the VCHP

Temp 70'C ---=m'CW 0.82 TempCW 25.00 m'HW 1.10 TempHW 75.00 PH 489.09 PL 67.25 mRef
0.15 Tcond 80,00 Tevap 17.00T1 22,00 h1 394.70 51 1.67 T2 87.51h2 435.0252 1.70 T3 75.00
h3277.87 £3 1.25T4 17.00 h4 277,87 s4 1.66
Temp 71'C —=m'CW 0,82 TempCW 25,00 mHW 1,10 TempHW 75,00 PH 439,09 PL 67,25 mRef
0.15 Tcond 80,00 Tevap 17.00T1 22,00 h1 394.70 51 1.67 T287.51h2 435.0252 1.70 T3 75.00
h3277.87 53 1.25T4 17.00 h4 277.87 54 1.66
Temp 72'C —=m'CW 0,81 TempCW 25,00 mHW 1,09 TempHW 75,00 PH 489,09 PL 67,25 mRef
0,15 Tcond 80,00 Tevap 17.00 T122,00h1 334,70 51 1.67 T2 87.51h2 435,022 1,70 T3 75.00
h3277.87 £3 1.25T4 17.00 h4 277.87 54 1.66
Temp 73'C —=m'CW 0.81 TempCW 25.00 m'HW 1.09 TempHW 75.00 PH 483.09 PL 67.25 mRef
0,15 Tcond 80,00 Tevap 17.00 T122,00h1 394,70 51 L.67 T2 87.51h2 435,022 1,70 T3 75.00
h3277.87 53 1.25T4 17.00 h4 277,87 s4 1.66
Temp 74'C -—=m'C\W 0.81 TempCW 25.00 mHW 1,08 TempHW 75.00 PH 439.0%9 PL 67.25 mRef
0.14 Tcond 80.00 Tevap 17.00T1 22,00 h1 394.70 51 1.67 T2 87.51h2 435.02s2 1.70 T3 75.00
h3277.87 £3 1.25T4 17.00 h4 277,87 s4 1.66
Temp 75 'C —=m'CW 0,80 TempCW 25,00 mHW 1,08 TempHW 75,00 PH 439,09 PL 67,25 mRef
0.14 Tcond 80,00 Tevap 17.00 T122.00h1 394,70 51 1.67 T287.51h2 435.0252 1.70 T3 75.00
h3277.87 53 1.25T4 17.00 h4 277.87 54 1.66
Temp 76 'C —=m'CW 0,80 TempCW 25,00 mHW 1,07 TempHW 75,00 PH 489,09 PL 67,25 mRef
0,14 Tcond 80,00 Tevap 17.00 T1 22,0001 334,70 51 1.67 T2 87.51h2 435,022 1,70 T3 75.00
h3277.87 53 1.25T4 17.00 h4 277.87 s4 1.66
Temp 77 'C —-=m'CW 0.80 TempCW 25.00 m'HW 1.07 TempHW 75.00 PH 489.09 PL 67.25 mRef
0.14 Tcond 80.00 Tevap 17.00T1 22,00 h1 394.70 51 1.67 T2 87.51h2 435.0252 1.70 T3 75.00
h3277.87 53 1.25T4 17.00 h4 277,87 s4 1.66
Temp 78 'C —=m'C\W 0.79 TempCW 25.00 mHW 1,07 TempHW 75.00 PH 439.09 PL 67.25 mRef
0.14 Tcond 80.00 Tevap 17.00T1 22,00 h1 394.70 51 1.67 T2 87.51h2 435.02s2 1.70 T3 75.00
h3277.87 53 1.25T4 17.00 h4 277.87 =4 1.66
Temp 7% 'C —=m'CW 0,79 TempCW 25,00 mHW 1,06 TempHW 75,00 PH 439,09 PL 67,25 mRef
0.14 Tcond 80,00 Tevap 17.00 T122.00h1 394,70 51 1.67 T2 87.51h2 435.0252 1.70 T3 75.00

Temperature waste heat ('C) at| Flow rate .001 m3/s |

= —

JUN 2.20 Han1sTaesnsvieuvesssuutuauieuwuusalevinnusiniussuutuauiouwuy

i3 Compression/Absorption Heat Transformer

ANNAU
Y

Device capacity of the VCHP

Temp 70 'C — Comp = 5.94 kW Cond = 23,16 kW Evap = 17.22kW
Temp 71'C — Comp = 5.91 kW Cond = 23.03 kW Evap = 17.12 kW
Temp 72'C — Comp = 5.88 kW Cond = 22,92 kW Evap = 17.04 kW
Temp 73'C — Comp = 585 kW Cond = 22,81 kW Evap = 16.96 kW
Temp 74'C — Comp = 5.83 kW Cond = 22.71kW Evap = 16.88 kW
Temp 75 'C — Comp = 5.8 kW Cond = 22.61kW Evap = 16.81 kW
Temp 76 'C — Comp = 5.73 kW Cond = 22,52 kW Evap = 16. 74 kW
Temp 77 'C - Comp = 5.76 kW Cond = 22.43 kW Evap = 16.68 kW
Temp 78 'C — Comp = 5,73 kW Cond = 22,35 kW Evap = 16.62 kW
Temp 79 'C — Comp = 5.71 kW Cond = 22.27 kW Evap = 16.56 kW
Temp 80 'C — Comp = 5.7 kW Cond = 22.2kW Evap = 16.51 kW

Temperature waste heat ('C) at| Flow rate .001 m3/s |

JUN 2.21 damnmsanewmenuseugunsaivanvessyuutuanuseuluusalenvihusiuszsuudy

ANUTBULUUAANGY
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B2 Compression/Absorpticn Heat Transformer

Pressure reduction of the VCHP

Temp 70 'C-— Reduction Pressure = 7.27 (<) 4.16 Bar
Temp 71'C-— Reduction Pressure = 7.27 (-) 4.16 Bar
Temp 72 'C-— Reduction Pressure = 7.27 (<) 4.16 Bar
Temp 73 'C-— Reduction Pressure = 7.27 (<) 4.16 Bar
Temp 74 'C-— Reduction Pressure = 7.27 (-) 4.16 Bar
Temp 75 'C-— Reduction Pressure = 7.27 (-) 4.16 Bar
Temp 76 'C-— Reduction Pressure = 7.27 {-) 4.16 Bar
Temp 77 'C-— Reduction Pressure = 7.27 (-) 4.16 Bar
Temp 78 'C-— Reduction Pressure = 7.27 (-) 4.16 Bar
Temp 79 'C-- Reduction Pressure = 7.27 (-) 4.16 Bar
Temp 80 'C-— Reduction Pressure = 7.27 (-) 4.16 Bar

Temperature waste heat ('C) at| Flow rate .001 m3/s |

JUN 2.22 dsnduanuduwazauiuiugarasssuutuauseukuudalenvinuswiussuuly

ANUSoULUUAANAY

E3 Compression/Absorption Heat Transformer

ECOP of the VCHP
Temp 70 'C—ECOP = .55
Temp 71'C—ECOP = .55
Temp 72'C—ECOP = ,55
Temp 73'C—ECOP = .55
Temp 74'C— ECOP = .55
Temp 75 'C—ECOP = ,55

Temp 76 'C— ECOP = .55
Temp 77 'C---ECOP = .55
Temp 78 'C—ECOP = .55
Temp 79 'C—ECOP = .55
Temp 80 'C—ECOP = .55

Temperature waste heat ('C) at| Flow rate .001 m3/s |

JUN 2.23 A1 ECOP wasszuuluanuounuusaleiinusuiussuuluanudouluuganiu
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3 Compression/Absorption Heat Transformer

COP of the VCHP

Temp 70'C— COP = 3.5 (9
Temp 71'C-—- COP = 3.9 ()
Temp 72'C— COP = 3.9 ()
Temp 73'C—COP = 3.2 ()
Temp 74'C— COP = 3.5 (9
Temp 75'C-—- COP = 3.9 ()
Temp 76 'C— COP = 3.9 ()
Temp 77'C—COP = 3.2 (9
Temp 78 'C— COP = 3.5 (9
Temp 79'C-—- COP = 3.9 ()
Temp 80°'C— COP = 3.9 ()

Temperature waste heat ('C) at| Flow rate .001 m3/s |

3 Compression/Absorption Heat Transformer =NREN X

Total data of the CAHT

Temp 70'C —=PH 28.630290 PL 4.475702 Xmin 45.00 ¥max 54.44 mRef 0.009291 m5 0.044292
m3 0.053583 T1 30,0000 h1 125.7340 s1 0.4368 Den1995.6062 T2 30.0000 h2 125.7340 52
0.4368 T3 67.0000 h3 2620,9511 53 7,7920 T4 46,2568 h4 2584.6586 54 8.1408 T5 62.0118 h5
137.6850 55 0,3994 76 62,0118 hé 137.6850 s6 0,3294 Cp6 2.0647 Dent 1142,66247T7 83,2518
h7 182.0359 s7 0.5268 T8 87.0000 h3 188.9464 s8 0.6613 Cp8 2.3479 79 71.5607 h9 152.8805
59 0.5588 T10 46.2568 h10 152.8805 510 0.3813

Temp 71'C —=PH 28,630290 PL 4,475702 ¥min 45,00 ¥max 54,95 mRef 0,009241 m5 0.041792
ma 0.051033T1 30,0000 h1 125,7340 10,4368 Denl 995.6062 T2 30,0000 h2 125,7340 52
0.4368 T3 67.0000 h3 2620,9511 53 7.7990 T4 46. 2568 h4 2584.6586 54 8,1408 T5 63.0004 hs
141.0995 55 0.4012 T5 63.0004 hd 141.0995 56 0.4012 Cp6 2.0518 Dent 1141.8567 T7 83,4001
h7 183.4119 70,5225 T8 87,0000 h3 188.9464 s8 0.6619 Cp8 2,3479 79 72,4002 h9 154.8386
59 0,5645 T10 46,2568 h10 154.8386 510 0.3813

Temp 72'C ---=PH 28.630290 PL 4.476702 Xmin 45.00 Xmax 55.46 mRef 0.009195 m5 0.039556
m3 0.048750 T1 30,0000 h1 125.7340 =1 0.4368 Denl 995.6062 T2 30.0000 h2 125.7340 52
0,4368 T3 67.0000h3 2620,251153 7.7990 T4 46, 2568 h4 2584,6586 54 8,1408 T5 64,0020 hs
144.6209 55 0,4031 76 64.0020 hé 144.6209 s6 0.4031 Cp6 2.0389 Dens 1141.0100 T7 83,5503
h7 184.8926 s70.5133 T8 87.0000 h3 188.9464 58 0.6619 Cpd 2.3479 T9 73.2259 h9 156.7518
59 0.5701 710 46.2568 h10 156.7618 510 0.3813

Temp 73'C —=PH 28,630290 PL 4,475702 ¥min 45,00 ¥max 55.97 mRef 0,009151 m5 0,.037537
ma 0.046637 T1 30,0000 h1 125.7340 51 0,4368 Denl 995.6062 T2 30.0000 h2 125.7340 52
0.4368 T3 67.0000 h3 2620,9511 53 7,7920 T4 46,2568 h4 2584.6586 54 8.1408 T5 65.0165 h5
148,2472 55 0,4050 T6 65,0165 hé 148,2472 56 0,4050 Cpé 2,0260 Dent 1140,1222 77 83,7025
h7 186,4772 70,5143 T5 87.0000 h3 188.9464 s8 0.6619 Cp8 2,3479 79 74.0353 h9 158.6504
£9 0.5756 T10 46,2568 h10 158.6504 £10 0.3813

Temp 74'C ——-=PH 28.630290 PL 4.476702 Xmin 45.00 Xmax 56.46 mRef 0.009110 m5 0.035773
m3 0.044833 T1 30,0000 h1 125,7340 51 0,4368 Denl 995.6062 T2 30,0000 h2 125,7340 s2
0,4368 T3 67.0000 h3 2620,3511 53 7.7930 T4 46, 2568 h4 2584.6586 s4 8,1408 T5 66,0030 h5
151.8279 55 0.4070 T 66.0030 ha 151.8279 56 0,4070 Cpé 2.0136 Den6 1139,.2304 77 83.8505
h7 188.0966 s7 0.5104 T8 8§7.0000 h3 188.9464 =8 0.6619 Cp8 2.3473 T9 74.8001 h9 160.4328

Temperature waste heat ('C) at| Flow rate .001 m3/s |

JUN 2.24 A1 COP wasszuuluanuouluudaleiinuiuiussuutuanudouluuganau
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E3 Compression/Absorption Heat Transformer

Device capacity of the CAHT

Temp 70'C ---Tg =62.01'C Ta=87'C Te =67'C Xmin = 54.44 %LiBr Tmax = 104.08 'C
Temp 71'C—-Tg =63'C Ta =87'C Te =67'C ¥min = 54.95 %LiBr Tmax = 105.15'C
Temp 72'C-—-Tg =64'C Ta =87'C Te = 67'C ¥min = 55,46 %LiBr Tmax = 105.24'C
Temp 73'C-—-Tg =65.02'C Ta=87'C Te =67 'C ¥min = 55.97 %LiBr Tmax = 107.34'C
Temp 74'C —--Tg =66'C Ta =87'C Te =67 'C ¥min = 56.46 %LiBr Tmax = 108.42'C
Temp 75'C —Tg =67'C Ta =87'C Te =67'C ¥min = 56.95 %:LiBr Tmax = 109.51'C
Temp 76'C---Tg =68.01'C Ta=87'C Te = &7 'C Xmin = 57,44 %LiBr Tmax = 110.62'C
Temp 77'C--Tg =6%.01'C Ta=87'C Te =67 'C ¥min = 57,92 %LiBr Tmax = 111.72'C
Temp 78'C -—Tg = 70.02'C Ta =87'C Te =67'C Xmin = 58.4 %LBr Tmax = 112.83'C
Temp 79'C —Tg =71L.02'C Ta=87'C Te =67'C Xmin = 58.87 %LiBr Tmax = 113.94'C
Temp 80'C-—-Tg =72.01'C Ta=87'C Te =67 'C Xmin = 59,33 %LiBr Tmax = 115.04'C

Temperature waste heat ('C) at| Flow rate .001 m3/s |

=
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JUN 2.26 aungilansihanungunsainanluszuuluanudeunuuganauivihausiuiussuudy

ANMUSAULUUDA LD

E2 Compression/Absorption Heat Transformer

Device capacity of the CAHT

Temp 70'C --- 5P = .008843 W WP = .002129 W Gen = 21.92kW Evap = 23,18 kW Absorber =
22,29 kW Cond = 22,85 kw

Temp 71'C --- 5P =,00835 W WP = .002117W Gen = 21.88 kW Evap = 23.06 kW Absorber =
22.24kW Cond = 22,72 kW

Temp 72'C —-SP =.007909 W WP = .002107 W Gen = 21.84 kW Evap = 22.94kW Absorber =
22.2kW Cond = 22.61kW

Temp 73'C —SP =.007511W WP = .002097 W Gen = 21.81kW Evap = 22.83 kW Absorber =
22,16 kw Cond = 22,5 kW

Temp 74'C --- 5P = .007164 W WP = 002083 W Gen = 21.78 kW Evap = 22.73 kW Absorber =
22,13 kW Cond = 22.4 kW

Temp 75'C --- 5P = .006847 W WP = 002079 W Gen = 21.75kW Evap = 22.64kW Absorber =
22.09 kW Cond = 22.31 kW

Temp 76 'C --- 5P = 006556 W WP =.00207 W Gen = 21,72 kW Evap = 22.55kW Absorber =
22,06 kW Cond = 22,22 kW

Temp 77 'C —SP =.006294 W WP = .002062W Gen = 21.69 kW Evap = 22.46 kW Absorber =
22.03kW Cond = 22,13 kW

Temp 78 'C --- 5P = .008052 W WP = .002055W Gen = 21.67kW Evap = 22.38 kW Absorber =
22,01 kW Cond = 22,05 kw

Temp 73 'C — SP =.005832 W WP =.002048 W Gen = 21.65kW Evap = 22.3kW Absorber =
21,98 kW Cond = 21.97 kW

Temp 80 'C --- 5P = .005631W WP = .002041W Gen = 21.63kW Evap = 22.23 kW Absorber =
21.96 kW Cond = 21.9 kW

Temperature waste heat ('C) at| Flow rate .001 m3/s |

JUN 2.27 srsimsaiewmanuiewvesgunsainanlusruutuanuseunuuganaunvinnus iy

szuuduanusoukuuanle

Maejo University

43



School of Renewable Energy

Maejo University

3 Compression/Absorption Heat Transformer

Device capacity of the CAHT

Temp 70'C -~ 5HX = 194 kW
Temp 71'C —-SHX = L75 kW
Temp 72'C — SHX = 1.58 kW'
Temp 73'C -—-5HX = 1.42kwW
Temp 74'C ---5HX = 1,29 kW
Temp 75 'C —-SHX = 1.16 kW'

Temp 76 'C — SHX = 105 kw
Temp 77 'C -—-5HX = .95 kw
Temp 78 'C -—-5HX = .85 kw
Temp 79 'C —-SHX = .77 kW
Temp 80'C — SHX = .69 kW

Temperature waste heat ('C) at| Flow rate .001 m3/s |

JUN 2.28 8n51N3aemANTauLes Solution heat exchanger TussuuluausauluuaANauM

Y

YMUTAIAUTLUVULAMUS UKLV LD

2 Compression/Absorption Heat Transformer

ECOP of the CAHT
Temp 70 'C — ECOP = .36 ECOP before = .58
Temp 71'C -—ECOP = .36 ECOP before = .58
Temp 72'C — ECOP =36 ECOP before = .57
Temp 73'C ---ECOP = .36 ECOF before = .57
Temp 74'C — ECOP = .36 ECOP before = .56
Temp 75 'C -—ECOP = .36 ECOP before = .56
Temp 76 'C — ECOP = .35 ECOP before = .55
Temp 77 'C -—ECOP = .35 ECOP before = .55
Temp 78 'C -—ECOP = .35 ECOP before = .54
Temp 79 'C —ECOP = .35 ECOP before = .54
Temp &0 'C -—ECOP = .35 ECOP before = .53

Temperature waste heat ('C) at| Flow rate .001 m3/s |

JUN1 2.29 A ECOP wassyuuduausauluuganauinausiuiussuutumiusousuudale
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3 Compression/Absarption Heat Transformer

Heat Ratio and COP of the CAHT

Temperature waste heat ('C) at| Flow rate .001 m3/s |

-——-Heat Ratio = 1.
--—Heat Ratio
-—-Heat Ratio
--- Heat Ratio
--—Heat Ratio
——-Heat Ratio
--- Heat Ratio
'C —Heat Ratio
'C — Heat Ratio
Temp 79 'C —
Temp 80'C —

1.
1
1.
1.
1.
1.
1
1.

Heat Ratio = 1.
HeatRatio = 1,

2

- HeatRabe =
-) HeatRate =
-) HeatRate =
-) HeatRate =

JUN 2.30 A1 Heat ratio, COP wae Heat rate v8353uudiAusauluuganaunvinaIusaiuseuy
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2.1.4 Solar Heat Combined with the CAHT

Tsunsuluduilagyinsinasnisinauvesssuuluamiusauluuganauiiinauswiuly
AUTOUKUUBALE LazTUNRIUAIINTOUIINTEUUNANUITOUNT 19 1ULaI017ng (Solar-

Compression Absorption Heat Transformer, Solar-CAHT)

2.1.4.1 \Bon Solar Heat Combined with the CAHT Lilaiingn1sdnassssuutiuaauiou
LuupAnAUTIsUAISPLINTEUUREmMIN o s uAsfind Fauandlugudt 2.31
oy vhte Province aldonsminfideaufiusadoniing
#te Select Month axlvidenisouildlunisdrassenfsdending
shdfa reflection a¥liAenanwituiifadsiaiuisdeniing

2.1.4.2 §78819N15L@8n398 Province, Select Month wag reflection LLa@ﬂugUﬁ 2.32

\@enide Province >> Chiangmai lUsunsuaziansan Altitude (B) =18.78, Latitude ()
- 18.78, Azimuth (V) = 0.00, al = 0.5140, a2 = 0.2280, b1 = 0.5120, b2 = 0.0330 FaAimaniiiu
AasTivesdmindednl

169N 1I70 Select Month >> November 1UsUNIUAZLAAIAT TUVBILABU (Day Month)
prumndoniteu Medfedlusuidenidoungaineuiidan fureniou = 318 uazarSsdnsg

(Radiation (1)) = 15.84
\A9N31170 reflection >> Concreat 0.8 1884 N5 AananIniNuMdu Concreat MfAN

nsagvieuvessideindiiniu 0.8 antuden Next eidguidnaly
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% Solar, radiation

Solar Radiation
of the AHT

‘ Select Month j

‘ Day Month i

‘ Radiation (I}

SOUTH

EBX
Altitude ()
Latitude (ep)
Azimuth (y)

|
|
|
‘ al
|
|
|

az
b1
bz

reflection j

EAST

NORTH

Next

Back

suit 2.31 nstloudeyaszuundmihdoundsnuuaseriing

% Solar radiation

Solar Radiation
of the AHT

Movernber j

318 a

15.84

SOUTH

=6
‘ 18.78
‘ 18.78
‘ 0.00
‘ 0.5140
|
|
|

0.2230
0.5120
0.0330

NORTH

Uil 2.32 fhedemsdendmiafideiuiusidenfing
aniuiRadafLiuSsdond
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2.1.43 U7 233 UAAINITAITBYAANTIILQUNNNDINIAYDIFIUNUABUANY MUTUTves
Weuluideneunthil MAvlilugiudeyavedusunsumuana a1ntwden Next wiowdgvin
dnld

% Solar. radiation g@@

The ambient temperatue

CMU (14 November 2008)

e
=1

]
o

10 y = 0.007x" - 0.2832x" + 3.0564x + 15.424
R?= 09242

Tempermature (Celcius)

o

r1 2 3 4 58687 8 8 1011 1212141531617 1619 20 21 22 23 24
Start at 7:00 AM (hour)

. Next
For input data Temp .

sUTl 2.33 nsnaesAgungivesanniingdensedalueufouiiden

2.1.4.4 JUN 2.34 wansrguvivesdn1miingen s 1Ia1enee Yasieuilavinisidentd

1 v

AOUNTN

2.1.4.5 3Ufl 2.35 fio maidenlinvesiaftussdorfinglussuundmindoundsauuasefing
ﬁawﬁuiﬂumummmﬁaﬂlﬁ 2 viln Ao Flat-plate solar collector way Evacuated solar collector
lng e Flat-plate fio @ondinussdonfindvinunuiseu
e Evacuated Ao ldondnusideiindudnviogeyainia
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SUT 2.34 N15UAnIATD

%. Solar radiation

Back The ambient temperature

Time 0 Minute --- Ta = 12,89 'C
Time 5 Minute - Ta = 13,16 'C
Time 10 Minute --- Ta = 13.43 'C
Time 15 Minute - Ta = 13,7 'C
Time 20 Minute -—- Ta = 13,96
Time 25 Minute — Ta = 14,22 °
Time 30 Minute --- Ta = 14,45
Time 35 Minute --- Ta = 14.74
Time 40 Minute --- Ta = 14,99
Time 45 Minute --- Ta = 15.24
Time 50 Minute --- Ta = 15,45
Time 55 Minute --- Ta = 15.72
Time 60 Minute --- Ta = 15,96
Time 65 Minute -—- Ta = 16,2 'C
Time 70 Minute --- Ta = 16,43
Time 75 Minute --- Ta = 16.66
Time S0 Minute --- Ta = 16,89
Time 55 Minute --- Ta = 17.12
Time 90 Minute --- Ta = 17.34
Time 95 Minute --- Ta = 17.56
Time 100 Minute --- Ta = 17,77 'C
Tirme 105 Minuke --- Ta = 17,98 'C
Time 110 Minute --- Ta = 15,19 'C
Tirme 115 Minuke --- Ta = 18,4 'C
Time 120 Minute --- Ta = 15,6 'C
Time 125 Minute --- Ta =158 'C
Time 130 Minuke --- Ta =12 'C
Time 135 Minute --- Ta=19.2 'C
Time 140 Minute --- Ta = 19,39 'C

A AA AR A

'skakatsisla)

6:00 - 18:00 ‘ Time (Minute)

]

% Solar radiation

Given data to simulation
Start temperature Input
of hot water in storage P
Temperature of water Inbut
inlet to storage P
Heat removal factor Input
Heat loss factor Input
Area of solar collector Input
Number of collector Input
Mass flow rate of hot water Input
circulate in solar collector
Heat transfer of storage (UA) Input
Back Flat-plate Evacuated

EBX]

aungiivasanImwindeulagazidenvatAouiiaen

sU#t 2.35 nsidenaliavesiunuidorfinduazadudsiudildlunisdiass
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2.1.4.6 3U7 2.36 uansnanisiden Flat-plate szuvazuansAiufurasiLUsH1eY ALARS
oonun dieldlunssrasmeiinssuvesssuurinifoundinunaseniing sailaang wdnidu
WissAnGudugldaansawasuuaudlaldmuleuliidiosnisdass

Tnoridestuvesusunsuiifemoluid

Agaumniuduresilufufuarauaudeu (Start temperature of hot water in storage)
fAninfu 30 °C

ﬁhqmﬁgﬁﬁuaﬂﬁwﬁL%’ﬁﬁ’uﬁuasama’m%@u (Temperature of water inlet to storage) HA1
Wiy 30 °C

AN Fr(TQe (Heat removal factor) fawninu 0.802

A1 Fr U (Heat loss factor) d@winiu 10.37 W/m2K

Nuflveswifiusidoriing (Area of solar collector) iANiU 2.0 m?

uuvesiiusdonfing (Number of collector) fifwiniu 10 Unit

mdnansinavesitduarveendifivsiderfind usazine (Mass flow rate of hot water
circulate in solar collector) fAfiy 0.043 liter/s

AAnuFaugadevesiuivazauninuiou Heat transfer of storage (UA) fiAuiniu 3 W/K
yisil

ntudon Next itoiirgniindely evhnistoudivunvesfufvarauamiounas
Bnsdeudetuvesianiuisdending

% Solar radiation

Given data to simulation

Start temperature 30 -
of hot water in storage c
Temperature of water 30 -
inlet to storage c
Heat removal factor 0.802
Heat loss factor 10.37 W/m2-K
Area of solar collector 2.0 m2
Number of collector 10 Unit
Mass flow rate of hot water 0.043 liter/s
circulate in solar collector
Heat transfer of storage (UA) 3 W/K

Back | Flatplate | Evacuated |  Next

U7l 2.36 fegrinmsdentinvesdinuiideninduuunnuieu (Flat-plate) wazmsUouafunys
aunlglun1sinasIngAnssuvesszuuyinfoulaeing
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2.1.4.7 3U7 2.37 wansismsidenvuinvesdiafivaraunmuie uagismsdensoruesdn
\NuSideiing

Ine3anstloumvuinvesiuivaraunnudouiiisnistousil Jeurludes Capacity of
hot water tank wag3snsideurevesdufusidenfindansatousluges Maximum number in
row 3efreenanisteumvuinvesduivazanainuiounazisnisdoudefuresiufuisdending
annsauandldlugud 2.38

%. Solar radiation

Given data to simulation

Capacity of hot water tank 1500 Liter

Maximum number in row 1 Unit

Calculate

Uit 2.37 mstauAvunvesduivaraunusouLazIsnsWounetuvosiaiusideiing

2.1.4.8 fedrisnmsdoumumsvesiafvazaueuiounasisnmadoudefuresiuivia
017ind uanaisluguil 2.38 flesnee il

Jourluges Capacity of hot water tank wirfu 1500 liter wansindufvazaupusoudily
fyua 1500 liter

Youalugas Maximum number in row Winfiu 2 Unit uandinnisresiiussdeniindsowuy
vudiiavan 5 o uwnay 2 fdeaynsudu Tuuddsuaudufuidoifinddomn 10 § @
Fufividonfindiianun 10 # auiidentiluzui 2.38)

Joualuges Maximum number in row M1fU 5 Unit L@nsin1saeninuisdensindse
wuuruLdvienun 2 ued uaag 5 AneaunIUNY suudfidraudafuisdorfingvianun 10 6
(Fruausufviaderiingiivianun 10 fanuflidentilusuil 2.38) viaaniuden Next ioidduin
sioly dmsunstleurudsdunessruuinhiousiegunsallvinudoussy
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= Solar radiation g@@ % Solar radiation
Given data to simulation Given data to simulation
Capacity of hot water tank 1500 Liter Capacity of hot water tank 1500 Liter
Maximum number in row 2| Unit Maximum number in row 2 Unit
Collector as row 1 2 Unit
# Collector as row 2 2 Unit
Collector as row 3 2 Unit
Collector as row 4 2 Unit
Collector as row E 2 Unit
Back Calculate Back . Next ‘
% Solar radiation =13 % Solar radiation M (=1[E3]
Given data to simulation Given data to simulation
Capacity of hot water tank 1500 Liter Capacity of hot water tank 1500 Liter
Maximum number in row 5 Unit Maximum number in row 5 Unit
Collector as row 1 5 Unit
' Collector as row 2 5 Unit
Back ‘ Calculate ‘ Back | Caleulate Next

sUfl 2.38 fhegnsismsteuAvuinvesdaivayaunusouLasIsn siloureuresiLius
91%nd

2.1.4.9 Tuguit 239 wansnstlourdudsiuvesssurinidoushegunsalliinrmsouesa
axfldadliiiiu 3 doeeil A Volume flow rate of supplied hot water, Temperature setting of
auxiliary heat Wag Heat rate of auxiliary heat

2.1.4.10 3U7 2.40 wansireganstiouddulsduessruurintihdoudegunsalliaiy
owesy Tneshogramstlousilaed

a

A1dnsnsinavesdrfeunluldaudmiussuuduanuseunuuganiu (Volume flow
rate of supplied hot water) fiAviAU 0.5 liter/s
n1sivuaAtgamngiivesinfeuigUnsallvniuiouasundala wazaaumgiunsuaud

anunsaldauiniouls (Temperature setting of auxiliary heat) fiAviniu 50 °C
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AdRIIANNTeuNtAsUIINgUNsallviatuTewasy (Heat rate of auxiliary heat) fiAwwinfiu
3 kW Faansaudssuwmantlannsausuiisuldmunmuandivesgunsallininuouady anduden
Next iivaiigniidaly nsideniiafisyuuineu

X/ Solar radiation

Volume flow rate of
supplied hot water

Temperature setting of
auxiliary heat

Heat rate of auxiliary heat

Default

Next

Back

Given data to simulation

Input
Input

Input

U7 2.39 mMstoumdlUsAuresssuuYninSeusgaUnsalliausouasy

Y

9
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% Solar radiation E@@

Given data to simulation

Volume flow rate of T 05 &
supplied hot water ) liter/s
Temperature setting of  cn

r 50 C
auxiliary heat
Heat rate of auxiliary heat 3 kW

Default

Next

Back

sl 2.40 dregunisteurdulsduresssuuyiiseusmegunsallinudouasy

2.1.4.11 M3dennanszuuiaukandlugun 2.41 lngagivisnan 3 %de Ae Start, Final

uay Step lagiagamaideniitens 3 anansauandlaluguin 2.14 Msildieg1amsidendieainis
IUKARIRIFUN 2.42

LADNLIANNSTUULIUYINGIU Start >> 6:00 AM

HannaNsEUUNgAnaY Final >> 6:00 AM

& | ‘:4' 1y ° a =~ .
LaaﬂmﬂLammﬂmzwmmmnﬂG]ﬂu'm Step >> 30 min

Ntuden Next Wgnthdaly iognaveIn1sanaemgAinssuvessuunl

lpg  Solar radiation waneA139d81AGT18TILUUAEAIUIAINITLABNVBIYIIIAINTT

1899 ﬁQLLamﬂugUﬁ 2.43

HW leaving the collector LLamqmmﬁfﬁauﬁaaﬂmﬂLLm%’u%’q?imﬁmé Aauansly
SU#l 2.44

Heat transfer rate of the HW wanssnsnnssuanudouresirluduivindeu &
nanslugud 2.45

The HW temperature in tank meqmmﬁ%qgﬂuﬁqLﬁuﬁﬁau ﬁﬂLLamslugUﬁI
2.46

Auxiliary heat W@n9I9RIINITIAAIIUSDUVBIUNEIAUSDULETU NTUABINTTINA
qmmﬁmaqfﬂuﬁqﬁmmumméfaqmsmaamﬁaqnmmsﬁ‘haaa éfummiugﬂﬁ 2.47

Adjust heat uanssnsnsliiruiouveumasauioulddy dauandusui 2.48
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T_HW from Solar and Heater COP of the AHT uaRMUNNVBIUITOUNDENIINGT
AULNS UL DS UNS LA DUAINTLUUNAN LN S DUNS N ULAI RS LaZ LA

AuSeuasudunseusey Awandluun 2.49

% Solar, radiation

Start
Final

Step

Time of simulation

0:00 PM

0 Second

Next

Back

EBX

U 2.41 mMsideniianszuuyineu
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X. Solar radiation

Time of simulation

Start 6:00 AM <

Final 6:00PM .

Step 30 min -

Ul 2.42 fMpgranisdentiarfiszuuiinny

E Compression/Absorption Heat Transformer E@é]

Solar radiation

Time 6:00 - Salar radiation = 0 W/m2

Time 7:00 — Solar radiation = 116.07 W/m2
Time 8:00 --- Solar radiation = 290.91 W/m2
Time 9:00 -— Salar radiation = 470.7 Wjm2
Time 10:00 - Solar radiation = 623,33 W/m2
Time 11:00 -— Solar radiation = 719.78 W/m2
Time 12:00 --- Solar radiation = 741,15 W/m2
Time 13:00 -— Solar radiation = 683,18 Wjm2
Time 1400 —— Solar radiation = 557,34 W/m2
Time 15:00 -— Solar radiation = 388.03 W/m2
Time 16:00 --- Solar radiation = 206.65 W/m2
Time 17:00 — Solar radiation = 44,17 Wjm2
Time 18:00 — Solar radiation = 0 W/m2

Operating at | 6:00 - 18:00 |

SUT 2.43 Han1591a9eSId@eninds1edalus

Y
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SUM
Y

[E# Compression/Absorption Heat Transformer

HW leaving the collector

Time 0 Minute -- T_HW leaving collector = 30 'C
Time 60 Minute —— T_HW leaving collector = 30,39 'C
Time 120 Minute — T_HW leaving collector = 32.75
Time 180 Minute — T_HW leaving collector = 38.33
Time 240 Minute — T_HW leaving collector = 46.86
Time 300 Minute — T_HW leaving collector = 57.48
Time 360 Minute — T_HW leaving collector = 68,92
Time 420 Minute — T_HW leaving collector = 79.67
Time 430 Minute — T_HW leaving collector = 82,39
Time 540 Minute — T_HW leaving collector = 82,33
Time 600 Minute — T_HW leaving collector = 78,99
Time 660 Minute — T_HW leaving collector = 73.23
Time 720 Minute — T_HW leaving collector = 67.09

Ao aaanoo

Operating at | 6:00 - 18:00

~ ' a T A v e v a a ¢
3‘1]1/1 2.44 ﬂ?@ﬂﬁﬁgﬂ%@ﬂﬂ’m@@ﬂf\ﬂﬂmﬁLﬂ‘UiﬂﬂaTVl(ﬂEJ

3 Compression/Absorption Heat Transformer

S|

Heat transfer rate of HW

Time 0 Minute — Q' Callector =0 kW

Time 60 Minute — Q' Callector = 2,24 kW
Time 120 Minute — Q' Collector = 7.54 kw
Time 130 Minute —- Q' Collector = 13.42 kw

Time 240 Minute — Q' Collector = 17.67 kw
Time 300 Minute — Q' Collector = 19.84 kw
Time 360 Minute — Q' Collector = 19.44 kw
Time 420 Minute — Q' Collector = 16.5 kw
Time 4380 Minute — Q' Collector = 12,14 kw
Time 540 Minute — Q' Collector = 6.62 kW

Time 600 Minute — Q' Collector = 1.01 kw
Time 660 Minute — Q' Collector =0 kW
Time 720 Minute — Q' Collector =0 kw

Operating at | 6:00 - 18:00

245 9R5IN1TAUWANNSDUTDIN AT UINNTLUUNANUNSDUNS I ULAIDTINE
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3 Compression/Absarption Heat Transformer

The HW temperature in tank

Time O Minute — T_HW = 29,97 'C
Time 60 Minute —T_HW = 31,27 'C
Time 120 Minute —T_HW = 35.82 'C
Time 180 Minute —T_HW = 43,55 'C
Time 240 Minute —-T_HW = 53.76 'C
Time 300 Minute —T_HW = 65.24 'C
Time 360 Minute —T_HW = 75,54 'C
Time 420 Minute ---T_HW = 80.08 'C
Time 480 Minute —T_HW = 81,07 'C
Time 540 Minute —T_HW = 78.8 'C
Time 600 Minute —T_HW = 73.23 'C
Time 660 Minute —T_HW = 67,09 'C
Time 720 Minute —T_HW = 67.01 'C

Hot water temperature ('C) at | 6:00 - 18:00

U7 2.46 Aaamgliveathluduiuinden

2 Compression/Absorption Heat Transformer

Auxiliary heat

Time 0 Minute —- Aux_heat = 63.86 kw
Time 60 Minute — Aux_heat = 63.86 kw
Time 120 Minute — Aux_heat = 66,66 kW
Time 180 Minute — Aux_heat = 53.76 kw
Time 240 Minute --- Aux_heat = 45.4 kw
Time 300 Minute — Aux_heat = 27.83 kw
Time 360 Minute — Aux_heat = 8,13 kW
Time 420 Minute — Aux_heat = 0 kW
Time 430 Minute --- Aux_heat = 0 kW
Time 540 Minute — Aux_heat = 0 kw
Time 800 Minute — Aux_heat =0 kW
Time 660 Minute — Aux_heat = 0 kW
Time 720 Minute --- Aux_heat = 4.97 kw

Hot water temperature ('C) at | 6:00 - 18:00

[<

1
o A 1

JUN 2.47 gasimslimnufewvesanuieuasuie ligamgiundenunludeanis
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e

3 Compression/Absorption Heat Transformer

NN X

Adjust heat

Time 0 Minute — Aux_heat =0 kW
Time 60 Minute — Aux_heat = 0 kW
Time 120 Minute --- Aux_heat = 0 kW
Time 180 Minute — Aux_heat = 0 kw
Time 240 Minute — Aux_heat = 0 kW
Time 300 Minute — Aux_heat = 0 kW
Time 360 Minute --- Aux_heat = 0 kW
Time 420 Minute — Aux_heat = 0 kw
Time 480 Minute — Aux_heat =0 kW
Time 540 Minute — Aux_heat = 0 kW
Time 600 Minute --- Aux_heat = 0 kW
Time 660 Minute — Aux_heat = 0 kw
Time 720 Minute — Aux_heat =0 kW

Hot water temperature ('C) at | 6:00 - 18:00

-

SUN 2.48 99911155 UANNSDUIINWAAIAINSDULATY

Y

3 Compression/Absorption Heat Transformer

=NNCN X

T_HW from Solar and Heater

Time 0 Minute — Temp Auxt = 29.97 'C
Time 60 Minute --- Temp Auxt = 31,27 '

Time 120 Minute — Temp Auxt = 35.82
Time 130 Minute — Temp Auxt = 43,55
Time 240 Minute — Temp Auxt = 53.75
Time 300 Minute — Temp Auxt = 65.24
Time 360 Minute — Temp Auxt = 70,54
Time 420 Minute — Temp Auxt = 80.08
Time 430 Minute ---Temp Auxt = 81.07

Time 540 Minute — Temp Auxt = 73.8 'C

Time 600 Minute — Temp Auxt = 73,23 'C
Time 660 Minute — Temp Auxt = 67.09 'C
Time 720 Minute — Temp Auxt = 67.01 'C

Hot water temperature ('C) at | 6:00 - 18:00

c{' J a 5 v @ Y v
E‘U‘Vl 2.49 ANRIUNNUTBIUTVIBBNIINOUNUUITDU
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2.1.4.12 1181 USLATULAAINANITIN1A09UDITEUUNAN U S0 UNT 1 ULAIDI N AE LAILASD

lsunsuazdsdayaninanivunduainusounuuganiu Ineszuutuanuseudinaniinisleudeya

fasaluil

Tne  vade Heating fluid TUsunsuazsmuauilvvesinadideuliudszuuiuaudou
wuuganduduth (Water)
#1te m UF geunann Mass flow rate of useful heat fio snsan1stavetinfeud
90n27n Absorber finthedu Us
Wite T Evap ¢931131n Evaporating temperature fi9 9av0iv04a15VNauTEIve
U84 Evaporator fvmhedu °C
#1179 T Cond #91131n Condensing temperature A qmwgﬁmmmiﬁ’m’luﬁ
AIUKUUTEY Condenser Sinineidu °C
#Us DT Surface 8911910 Different temperature at surface of heat exchanger
Ao gungiiunnsiavesveslvaaesviinfidioinadtuioulsfun Generator Absorber
condenser Wa¥ Evaporator Tvhedu °C
#2499 DT HX 911910 Different temperature of heat exchanger fi® geungdl

wansnswasvedlwafiteumudeunazvasinaisundinuaudeuainssuuiuanudounuy
Aandu dviedu °C

Wite Safety Factor 8911911 Safety factor Ain 1WastHuAn1sa18mANLSOUYDY
vaslnaiilvinuFounn Evaporator uag Generator ¥igagi3enin Effectiveness yasgunsal
wanaesuanudeuildguiu dvhadu %

Wade Refrigerant Ao nsidenarsvhauluszuvuiuanudeunvudalofivhemu
satutiuanufeunuugandu

2.1.4.13 Lﬁaﬁau%agaLLé’aLa%WﬁﬂmiLﬁaﬂ Next [DAIUIUNITVINIIUVDITEUUUNAIN

FouwvuganaunieusniuluauiauLuusnle 1den Back Wedesnisnauludminnisiden

SURUUMSAWIN aTlHaN133189903suUTNANTaULUUAANAUNTIUS AU TIALToUKUY

dnloavianwurameium e duansdugui 2.51 fagui 2.61
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"3 Compression/Absorption Heat - TE E=Rlcf™ >
& Aot waler lane 5 Heating fluid
Absorption Heat Transformer b st
Combining with Vapor N i =
Compression Heat Pump - ater
4.’:._ I|

g7 e

-
|

Buxizry Fodwaer terk

Baprty T) pume ¥

J 2N
b I | -{s;.sf-i\avger DT Surface ('C) 5
w b

'\rﬁ‘ "™ Safety Factor (%) 100

LR

2 ater :ﬁyg \./
Fomp () { ¥g 19

Ty

sib

* [}

Conrg i
) &5 water ark2, 1

—t—

2 f‘:* mvn[u‘lr:‘_UF (kg/s) ’T

W H Nyt T-EVAP ('0) 80

“ Y tcndtg [ B
5

" DTHX(C)

Compression Heat Pump

& Refrigerant

‘ Type j | Back |

Y

2 Compression/Absorption Heat Transformer

U7 2.50 mtlouteyaszuu Solar-CAHT

= | B i) |

Total data of the VCHP

Time 0 Minute ——=0
Time 60 Minute
Time 120 Minute —-=0
Time 130 Minute -—-=0
Time 240 Minute ——-=0
Time 300 Minute —=0

90.00 h3 294.46 =3 1.30 T4 30,00 h4 294.46 =4 1.66

90.00 h3 294.46 53 1.30 T4 30,00 h4 294.46 =4 1.66

30,00 h3 254.46 53 1.30 T4 30.00 h4 234.46 54 1.66

90,00 h3 224,46 53 1.30 T4 30,00 h4 294,46 =4 1.66
Time 600 Minute —-=0
Time 660 Minute -—-=0
Time 720 Minute ——=0

Time 360 Minute ——= m'CW 0,42 TempCW 40.00 m'HW 0.56 TempHW 90,00 PH 701,42 PL 109,58
mRef 0.08 Tcond 95.00 Tevap 30,00 T135.00 h1 4025451 1.67 T2 99.12h2 440.67s52 1.69 T3

Time 420 Minute ——= m'CW 0,39 TempCW 40.00 m'HW 0,52 TempHW 90,00 PH 701,42 PL 109,58
mR.ef 0.08 Tcond 95.00 Tevap 30.00 T1 35.00 h1 402.5451 1.67T293.12h2 440.67 52 1.69 T3

Time 480 Minute —= m'C\W 0.3% TempCW/ 40.00 m'HW 0.52 TempHW 90.00 PH 701.42 PL 109.58
mR.ef 0,08 Tcond 95.00 Tevap 30,00 T1 35,00 h1402,5451 1.67T299,12h2 440.67 52 1.69 T3

Time 540 Minute —-= m'C\W 0.40 TempCW/ 40.00 m'HW 0.53 TempHW 90.00 PH 701.42 PL 109.58
mRef 0.08 Tcond 95.00 Tevap 30,00 T1 35.00 h1 4025451 1.67 T2 99,12 h2 440.67s52 1.69 T3

Operating at | 6:00 - 18:00 |

U7 2.51 wan1sdaesszuutuaudeuluudalevedsyuu Solar-CAHT
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3 Compression/Absorption Heat Transformer

Heat capacity of the VCHP

Time 0 Minute — Comp =0 kW Cond = 0 kW Evap =0 kW
Time 60 Minute --- Comp = 0 kW Cond =0 kW Evap =0 kw
Time 120 Minute — Comp = 0 kW Cond = 0 kW Evap =0 kw
Time 180 Minute — Comp = 0 kW Cond = 0 kW Evap = 0 kW
Time 240 Minute — Comp = 0 kW Cond = 0 kW Evap = 0 kW
Time 300 Minute --- Comp = 0 kW Cond = 0 kW Evap =0 kW

Time 360 Minute — Comp = 3.2 kW Cond = 11.25 kW Evap = 8.05 kw
Time 420 Minute — Comp = 3.08 kW Cond = 10,82 kW Evap = 7.75 kW
Time 430 Minute — Comp = 3.08 kW Cond = 10,82 kW Evap = 7.75 kW
Time 540 Minute --- Comp = 3.14 kW Cond = 11.04 kW Evap = 7.9 kW
Time 600 Minute — Comp = 3.32 kW Cond = 11.68 kW Evap = 8.36 kW

Time 860 Minute — Comp = 0 kW Cond = 0kW Evap =0 kW
Time 720 Minute — Comp = 0 kW Cond = 0 kW Evap = 0 kW

Operating at | 6:00 - 18:00 |

SUN 2.52 gnsinsaemauieuvesgunsainantusyuutuanuiounuusnalelussuy Solar-CAHT

E3 Compression/Absorption Heat Transformer

[e

=RREN X

Pressure of the VCHP

Time 0 Minute -— Reduction Pressure = 0 (-) 0Bar

Time 80 Minute —— Reduction Pressure = 0 (-) 0Bar

Time 120 Minute — Reduction Pressure = 0 (-) 0 Bar

Time 180 Minute — Reduction Pressure = 0 (-) 0 Bar

Time 240 Minute — Reduction Pressure =0 (-) 0 Bar

Time 300 Minute — Reduction Pressure = 0 (-) 0Bar

Time 360 Minute — Reduction Pressure = 7.68 (-) 6.02 Bar
Time 420 Minute --- Reduction Pressure = 7.68 (<) 6.02Bar
Time 480 Minute — Reduction Pressure = 7.68 (-) 6.02Bar
Time 540 Minute — Reduction Pressure = 7.68 (-) 6.02 Bar
Time 600 Minute — Reduction Pressure = 7.68 (-) 6.02 Bar
Time 660 Minute —- Reduction Pressure = 0 (-) 0 Bar

Time 720 Minute — Reduction Pressure = 0 (-) 0Bar

Operating at | 6:00 - 18:00 |

JUN 2.53 8nsdiuauduLazANduiugavesssuudiausaukuudalaluseuu Solar-CAHT
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E3 Compression/Absorption Heat Transformer

Total data of the CAHT

Time 0 Minute -
Time 60 Minute -
Time 120 Minute —=0
Time 150 Minute —=0
Time 240 Minute -—-=0

Time 300 Minute —
Time 360 Minute —= PH 49,501557 PL 7.768171 ¥min 45,00 Xmax 50,79 mRef 0,.004551 m5
0.035368 m& 0.039919 T1 40,0000 h1 167.5330 s10,5724 Den1 992, 1751 T2 40,0000 h2
167.5330 52 0.5724 T3 80.0000 h3 2643.0159 s3 7.6111 T4 57.1352 h4 2603.8350 54 7.9546 T5
66,5448 h5 140.9354 55 0.4613 T6 66. 5448 he 140.9354 56 0.4613 Cp& 2. 1686 Dens 11413466
T795.8317 h7 205.0140 57 0,6422 T8 1010000 h8 221.8061 58 0,7523 Cp3 2,3626 T9 77.1829
h% 165.9331 5% 0,5368 T10 57,1352 h10 1659331 510 0.4589

Time 420 Minute —-= PH 43.501557 PL 7. 768171 ¥min 45.00 Xmax 52.73 mRef 0.004378 m5
0.025486 m& 0.029864 T1 40.0000 h1 167.5330 81 0.5724 Den1 992, 1751 T2 40.0000 h2
167.5330 52 0,5724 T3 80,0000 h3 2643.0159 53 7.6111T4 57,1352 h4 2603,8350 54 7.9546 TS
70,0920 h5 151,1237 55 0,4646 T6 70,0920 hé 151,1237 56 0,4646 Cp6 2,1133 Dend 11389921
T796.3638 h7 207.2678 57 0.6219 T8 101.0000 ha 221.8061 s8 0.7523 Cp8 2.3626 T9 80.5885
h9 174.6485 59 0.6215 T10 57.1352 h10 174.6485 510 0.4539

Time 480 Minute —= PH 49,501557 PL 7, 768171 Xmin 45,00 Xmax 53,25 mRef 0,.004377 m5
0.023874m& 0.028250 T1 40,0000 h1 167.5330 10,5724 Den1 992, 1751 T2 40,0000 h2
167.5330 52 0.5724 T3 80.0000 h3 2643.0159 s3 7.6111 T4 57.1352 h4 2603.8350 54 7.9546 T5
71.0763 h5 154.1242 55 10,4657 T6 71.0763 he 154.1242 g6 0.4657 Cp6 2.1061 Dens 1138.2599
T796.5115 h7 208.1245 57 0.6167 T2 101.0000 h8 221.8061 28 0.7523 Cp8 2.3626 T9 81.8391
h3 176,8707 30,6279 T10 57,1352 h10 176.8707 510 0.4589

Time 540 Minute ——= PH 49.501557 PL 7. 768171 ¥min 45.00 Xmax 52.04 mRef 0.004464 m5
0.028532m8& 0.032996 T140.0000 h1 167.5330 81 0.5724 Den1 992, 1751 T2 40.0000 h2
167.533022 0.5724 T3 80.0000 h3 2643.0159 3 7.6111 T4 57.1352 h4 2603.8350 54 7.9546 TS
68,8077 h5 147,3184 55 0,4633 76 63,5077 hé 147,3134 56 0,.4633 Cp6 2,1368 Dens 1139.8975
T796.1712 h7 206.2969 57 0.6290 T8 101.0000 ha 221.8061 s8 0.7523 Cp8 2.3626 T9 79.5997

Operating at | 6:00 - 18:00 |

JUN 2.54 wan1sdnaesvesszuutumnudeuluuganiuluseuu Solar-CAHT

k3 Compression/Absorption Heat Transformer =AREN X

Device capacity of the CAHT

Time 0 Minute —Tg=0"'C Ta=0'C Te =0'C Xmax =0 %LBr Tmax =0'C Tc=0'C

Time 60 Minute -—--Tg=0'C Ta=0'C Te =0'C ¥max =0 %%LBr Tmax=0'C Tc=0'C

Time 120 Minute —Tg=0'C Ta=0'C Te =0'C Xmax =0 %LBr Tmax=0'C Tc=0'C

Time 180 Minute —Tg=0'C Ta=0'C Te =0'C Xmax =0 %LBr Tmax=0'C Tc=0'C

Time 240 Minute —Tg=0'C Ta=0'C Te =0'C Xmax =0 %LBr Tmax=0'C Tc=0'C

Time 300 Minute -—-—-Tg=0'C Ta=0'C Te =0'C Xmax =0 %LEr Tmax=0'C Tc=0'C

Time 360 Minute —Tg = 66.54'C Ta = 101'C Te =80 'C Xmax = 50.79 %LiBr Tmax = 111.4'C
Tc=40'C

Time 420 Minute —Tg = 70.05'C Ta = 101'C Te =80'C ¥max = 52,73 %LiBr Tmax = 115.23'C
Tc=40'C

Time 4380 Minute —Tg = 71.08'C Ta = 101'C Te =80 'C ¥max = 53.25 %LiBr Tmax = 116.36 'C
Tc=40'C

Time 540 Minute — Tg = 68.81'C Ta = 101'C Te =80'C ¥max = 52.04 %cLiBr Tmax = 113.88 'C
Tc=40'C

Time 600 Minute —Tg =63.25'C Ta = 101'C Te =80 'C ¥max = 48.88 %LiBr Tmax = 107.74'C
Tc=40'C

Time 660 Minute —Tg=0'C Ta=0'C Te =0'C Xmax =0 %LBr Tmax=0'C Tc=0'C
Time 720 Minute -—--Tg=0'C Ta=0'C Te =0'C Xmax =0 %LEr Tmax =0'C Tc=0'C

Operating at | 6:00 - 18:00 |

JUN 2.55 aumgilansvinauvesgunsainaniussuuduanudeunuuganiuluseuu Solar-CAHT
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3 Compression/Absorption Heat Transformer

Back Device capacity of CAHT

Time 0 Minute —35P =0W WP =0W Gen = 0kW Evap =0 kW Absorber = 0 kW Cond =0 kW
Time 60 Minute ---SP =0W WP =0W Gen = 0kW Evap =0 kW Absorber =0 kW Cond =0 kw
Time 120 Minute —SP =0W WP =0W Gen =0 kW Evap = 0kW Absorber =0kW Cond =0
kW

Time 180 Minute —SP =0W WP =0W Gen = 0kW Evap = 0 kW Absorber =0 kW Cond =0
kw

Time 240 Minute —SP =0W WP =0W Gen =0 kW Evap = 0kW Absorber =0kW Cond =0
kW

Time 300 Minute —SP =0W WP =0W Gen =0kW Evap = 0kW Absorber =0 kW Cond =0
kw

Time 360 Minute — SP = ,012239 W WP = .001812W Gen = 10.21kW Evap = 11.27 kW
Absorber = 10,42 kW Cond = 11,09 kW

Time 420 Minute — 5P = 008838 W WP = .001743W Gen = 10.04 kW Evap = 10.84 kW
Absorber = 10,23 kW Cond = 10.67 kW

Time 4380 Minute — SP = 008284 W WP = .001742 W Gen = 10.08 kW' Evap = 10.83 kW
Absorber = 10,27 kW Cond = 10,66 kW

Time 540 Minute — SP = 009886 W WP = .001777 W Gen = 10.16 kW Evap = 11.05 kW
Absorber = 10.37kW Cond = 10.88 kW

Time 600 Minute — SP = 018328 W WP = .001838 W Gen = 10.22 kW Evap = 11.69 kW
Absorber = 10,47 kW Cond = 11,51 kW

Time 660 Minute —SP =0W WP =0W Gen = 0kW Evap = 0kW Absorber =0kW Cond =0
kw

Time 720 Minute —SP =0W WP =0W Gen = 0kW Evap = 0kW Absorber =0kW Cond =0
kW

Operating at | 6:00 - 18:00 |

JUN 2.56 arsmsanewmanuieuesgunsaivanlussuutduanusousuuganaulussuy Solar-

Y

CAHT

B2 Compression/Absorption Heat Transformer

Device capacity of the CAHT

Time 0 Minute - SHX = 0 ki

Time 60 Minute --- SHX = 0 kW
Time 120 Minute — SHX = 0 kW
Time 180 Minute — SHX = 0 kW
Time 240 Minute — SHX = 0 kW
Time 300 Minute — SHX = 0 kW
Time 380 Minute —- SHX = 2.25 kW
Time 420 Minute — SHX = 1.42 kW
Time 480 Minute — SHX = 1.28 kW
Time 540 Minute — SHX = 1.67 kw
Time 600 Minute — SHX = 3.9 kW
Time 660 Minute — SHX = 0 kW
Time 720 Minute — SHX = 0 kW

Operating at | 6:00 - 18:00 |

6V

5¥UU Solar-CAHT

JUN 2.57 §n31n13a18mANTauYes Solution heat exchanger TuszuutuAnusaunuuganauly
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3 Compression/Absorption Heat Transformer

COP of the AHT and CAHT

Time 0 Minute -
Time 60 Minute -

Time 120 Minute -—
Time 180 Minute —
Time 240 Minute —
Time 300 Minute —
Time 360 Minute —
Time 420 Minute —
Time 430 Minute —
Time 540 Minute —
Time 600 Minute —
Time 660 Minute —
Time 720 Minute —

— COP before =0.00 {-) COP after=0.00 (-)
(

-- COP before =0.00 (-) COP after=0.00 (-}
COP before =0.00 {-) COP after=0.00 (-)
COP before =0.00 {-) COP after=0.00 (-)
COP before =0.00 {-) COP after=0.00 (-)
COP before =0.00 (-) COF after=0.00 (-)
COP before =0.49 (-) COP after=0.78 (-)
COP before =0,49 {-) COP after=0.78 (-)
COP before =0.4% {-) COP after=0.78 (-)
COP before =0.4% (-) COF after=0.78 (-)
COP before =0.48 (-) COP after=0.77 (-)
COP before =0.00 {-) COP after=0.00 (-)
COP before =0.00 (<) COP after=0.00 (-)

Operating at | 6:00 - 18:00 |

g‘dﬁ 2.58 A1 COP Guaqivw{]mmmiauLmemﬂauﬂau‘UiUUiqLLavwawiwsﬂmammuiwmﬁjm

mwmammuawia

2 Compression/Absorption Heat Transformer

Flow ratio of the CAHT

Time 0 Minute —
Time 60 Minute —
Time 120 Minute —
Time 180 Minute —
Time 240 Minute —
Time 300 Minute —
Time 360 Minute —
Time 420 Minute —
Time 430 Minute —
Time 540 Minute —
Time 600 Minute —
Time 660 Minute —
Time 720 Minute —

Flow ratio = 0
Flow ratio = 0

Flow ratio = 0
Flow ratio = 0
Flow ratio = 0
Flow ratio = 0
Flow ratio = 8.77
Flow ratio = 6,82
Flow ratio = 6.45
Flow ratio = 7.39
Flow ratio = 12.6
Flow ratio = 0
Flow ratio = 0

Operating at | 6:00 - 18:00 |

ﬂﬁ 2.59 amﬂa’;umﬂwasummsmwqwuiusvuuﬂmm’msaul,mumﬂauiuivw Solar-CAHT
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3 Compression/Absorption Heat Transformer

ECOP of the CAHT

Time 0 Minute --- ECOP after = 0 ECOP before = 0
Time 60 Minute — ECOP after = 0 ECOP before = 0

Time 660 Minute —
Time 720 Minute —

Time 120 Minute — ECOP after = 0 ECOP before = 0
Time 180 Minute - ECOP after = 0 ECOP before = 0
Time 240 Minute —— ECOP after = 0 ECOP before = 0
Time 300 Minute — ECOP after = 0 ECOP before = 0
Time 360 Minute — ECOP after = .4 ECOP before = .58
Time 420 Minute -— ECOP after = .4ECOP before = .57
Time 480 Minute -— ECOP after = .4ECOP before = .57
Time 540 Minute — ECOP after = \4ECOP before = .58
Time 600 Minute — ECOP after = .4 ECOP before = .59

- ECOP after = 0 ECOP before = 0
- ECOP after = 0 ECOP before = 0

Operating at | 6:00 - 18:00 |

U 2.60 A1 ECOP wassyuuiuanusaunuuganauneuliulssuasnasuulsalagviausuiuly

ANMUSOULUUDA LD

2 Compression/Absorption Heat Transformer

Gross Temperature Lift ('C)

Time 0 Minute -—GTL R = 0GTL_W =10

Time 60 Minute —GTL_R = 0GTL_W =0

Time 120 Minute —GTL_R = 0OGTL_W =0

Time 180 Minute —GTL_R = O0GTL_W = 0

Time 240 Minute —GTL_R = O0GTL_W = 0

Time 300 Minute —GTL_R = O0GTL_W =0

Time 360 Minute —GTL_R. = 34.46 GTL_W = 4.95
Time 420 Minute —GTL_R. = 30.91GTL_W = 4.86
Time 480 Minute — GTL_R. = 29.92GTL_W = 4.88
Time 540 Minute —GTL_R = 32,19 GTL_W = 4.92
Time 600 Minute —GTL_R = 37.75GTL_W = 4.97
Time 660 Minute —GTL_R = O0GTL_W =0

Time 720 Minute —GTL_R = O0GTL_W =0

Operating at | 6:00 - 18:00 |

JUN 2.61 Matiingaumgiivestuanuiousuuganaulussuy Solar-CAHT
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2.1.4.14 11l USWATULAAINANITINA0IUDILAES D TUTHNTUILYINNITANUIUNANIIAIY
LATHANARSUDITE UL Inedayanidesleulidiolull

I %37o Absorption system fio 51A198358ULTNAUTBULULGANEAY dnulelu

Baht

v Y

%98 Compression system A8 51A1U8955UUYNAMUSouLUUTAte dunuledu

Baht

U8 Solar collector (2 sqr) Ag S1vavidenveIRlIFUTId InddulsEnoulY
519K kAT uIuknedly (dannsadsuwdasla gnivuauianssuundnin o

NHIULEIDIARE)

#19 Hot water tank A9 51982L98nU0980AULN U UUTENBUMIY S1ANEILAY

FIUIUGINLY

o Other fia Ald1edue MAnTuluszuy Wy A1gunsalvousngg Indedu

Baht

2.1.4.15 Wetoudoyaudnaialiviinisiden Calculate WiieAuiunanainuAseganans

(Annual cost) ﬁﬁuaﬂﬂTugﬂﬁ'262

2 Compression/Absorption Heat Transformer

Absorption system

Compression system

Solar collector (2 sgm)

Hot water tank

Other

Cost devices of the Solar-CAHT system

200000  Baht/unit
150000 Baht/unit
14000 Baht/unit
30 units
5000 Baht/unit

3 units

21000  Baht

Calculate

JUN 2.62 Mytautoyasinvedsyuudien DA UIMNANULATYSAEASYDITEUY Solar-CAHT

Maejo University

67



School of Renewable Energy

Maejo University

3 Compression/Absorption Heat Transformer

i (%)

n (Year)

P (Baht)

M_elec (kw-hr/Year)
C _elec (Baht/kw-hr)
OM (%P)

S (%P)

CRF

SFF

AC (Baht/Year)

Annual Cost
T
10
| 806000
| 474178
T
10
10

Calculate

Next

Back

= —

JUN 2.63 nMsUeudayanennuiasugAmansiioAuIn Annual cost ¥0e5UU Solar-CAHT

[EZ Compression/Absorpticn Heat Transformer

=AEEN X

i (%)

n (Year)

P (Baht)

M_elec (kw-hr/Year)
C_elec (Baht/kw-hr)
OM (%P)

S (%P)

CRF

SFF

AC (Baht/Year)

Annual Cost
6.45

10
806000

4741.78
o
10
10
0.14
0.07

200590.29

~ Calculate |

Next

Back

guﬁ 2.64 M3A1UI Annual cost Yaeszuy Solar-CAHT
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2.1.4.16 \fleloudoyaudnadalyiininden Next ilsuaninasuiasugmans \den Back
dladasnsnduludantfinausn IAgNANITAIUINATULATYTAAASURILUTUNTN AD N15UTELEIY
Exergy costing 4043y Solar-CAHT suusznoulusy Aldanssundsnuseniuseuiilasures
ﬂumﬂmamwumﬂau muamﬂuiﬂm 2.65 wazAlg9remunassuiiazUvesseuu Solar-CAHT
Fauansluguil 2.66

E# Compression/Absorption Heat Transformer

Exergy costing of the CAHT

Time 0 Minute — EC =0.00 (Baht/kwW-y)
Time 60 Minute -— EC =0.00 (Baht/kww-y)
Time 120 Minute — EC =0.00 (Baht/kw-y)
Time 180 Minute — EC =0.00 (Baht/kw-y)
Time 240 Minute — EC =0.00 (Bahtflkw-y) 5
Time 300 Minute — EC =0.00 (Baht/kw-y)
Time 360 Minute — EC =19242.70 (Baht/kw-y)
Time 420 Minute — EC =19608.97 (Baht/k\W-y)
Time 480 Minute —— EC =19530.58 (Baht/kW-y)
Time 540 Minute — EC =19352.33 (Baht/kw-y)
Time 600 Minute — EC =19155, 50 (Baht/k\W-y)
Time 880 Minute — EC =0.00 (Baht/kw-y)
Time 720 Minute — EC =0.00 (Bahtkw-y)

6:00 - 18:00 ‘ Time (Minute)

Eﬂﬁ 2.65 ﬂﬂszmstuwaNmmammsauﬂmwmﬁummsauLLuummﬂauiuquU Solar-CAHT
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E3 Compression/Absorption Heat Transformer

Exergy costing of the CAHT

Time 0 Minute ——ECOP EC =0.00 (Baht/y)

Time 60 Minute --- ECOF EC =0.00 {(Baht/y)

Time 120 Minute — ECOP EC =0.00 (Baht/y)

Time 180 Minute — ECCOP EC =0.00 {Baht/y)

Time 240 Minute — ECOP EC =0.00 {Baht/y)

Time 300 Minute — ECOP EC =0.00 (Baht/fy)

Time 360 Minute -— ECOP EC =497338.43 (Baht/y)
Time 420 Minute — ECOP EC =503291.15 (Baht/y)
Time 480 Minute — ECOP EC =503368.38 (Baht/y)
Time 540 Minute — ECOP EC =500080.23 (Bahtfy)
Time 600 Minute -— ECOP EC =499721.07 (Baht/y)
Time 680 Minute — ECCP EC =0.00 (Baht/y)

Time 720 Minute — ECOP EC =0.00 {Baht/y)

6:00 - 18:00 ‘ Time (Minute)

U7l 2.66 A1 Exergy costing ¥835¥UU Solar-CAHT

Y
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2.1.1 Solar Heat Combined with the AHT

T,UiLmimiudauﬁas‘v‘hmia"waaqmiﬁwmmaﬁzw%mmm%’auLmuamﬂﬁuﬁ%’uwé’mumm
UINTTUURAALN S DUNS 11 ULEIe17ing (Solar- Absorption Heat Transformer, Solar-AHT) &+
%”’umaumsi’]au%’a;gaLLaz;nJLLUUms'ﬁwLauawamiﬁ‘haawgﬂé’wﬁuﬁ'a%’aﬁmum 1AgAIULANATY
vasszutludetifumdefiiiuan fe ldfinsihsyuutuanudeusuusalesnuanudeuiisan
szuutuaudounuugandu fuandusuil 2.67

sUN
Y

"B Comp

ion Heat

e

Upgrading Solar Heat with

Hotvizier tank?

Absorption Heat Transformer
75—
=) )
3 at Wi R
Fumes ¥ ™
3 ) §
3 Pt 4 —
0
p Jubly
g 8
Evaporzie (71 7
‘i | Hea: eenerg
Waze: pump N
0 IJ Cooing fower T@ W6
by A

\1’ " 9
Y FRY
NS

——
"ot water nlef
i

ezl

—p ezl

het watar ot

.2

an
J ] Genzalor
~ !

\
] Abseeber
)t

T, Scktion
Y pump

m_UF (kg/s)

T_Cond ('C)

DT Surface ('C) 5

DT HX ('C)

Safety Factor (%) 100

Heating fluid

Water
0.5
N

[ 5

Back

NAIULAIDITNE

2.67 M3N9UTIVBITEUUTNANNTOULUUAAN AU SUNG I UANNTBUIINTEUURARNIN T
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2.2 nsfnaandayalulusunsuasglusunsu Microsoft office excel

2.2.1 msfnaendeyalulusunsuasdlusunsy Microsoft office excel anunsailalagnag
Ctrl + V ieilurndsnsdeya daandugui 2.68 9ntuasinisdaisesdeyadiuneusely

E3 Microsoft Excel - Book1

(2] ple Edt Wew Inset Format JTook  Data  Window Help

HRN=A" BERE T RN A N =N RN A RN
: frial -0 -/ B I U|EEEq @y
B11 - fe Time 0 Minute — Ta=1289 T

A | B | | D | F |

10

11 [[ime 0 Migute - Ta=12.89 €
12 Time & Minute - Ta= 1316 T
13 Time 10 Minute —- Ta= 1343 C
14 Time 15 Minute --- Ta= 137 C
15 Tirne 20 Minute —-- Ta= 1396 C
16 Time 25 Minute - Ta= 1422 C
17 Time 30 Minute —-- Ta= 14 48 C
18 Time 35 Minute —- Ta= 1474 C
19 Time 40 Minute - Ta= 1499 'C
20 Time 45 Minute - Ta= 1524 C
21 Time 50 Minute - Ta= 1548 'C
22 Time 55 Minute - Ta= 1572 C
23 Time B0 Minute - Ta= 1596 'C

suit 2.68 myrdayaadlulusunsu Microsoft office excel

2.2.2 na Ctrl + A pseudoyavianunanniiudend Data >> Text to Columns.. #azUfi 2.69
WavihldeanusiavuanUseaniduaaduil ndntulusunsuazduningadald
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E3 Microsoft Excel - Book1
Eﬂ File Edit Wiew Insert Format Tools | Data | Window Help

3 = " A
TRN=N = DEWE NI LA N O J
: il -0 -|B £ w|g O =
B10 = A Subtatals... m
A B | © | D Yalidation. . i

| Text to Columns, ..

i#| PivotTable and PivotChart Report...

Impart External Data 3

Tirne O Migute --- Ta = 12.89
Tirne 5 Migute --- Ta = 13.16
Tirne 10 Mnute --- Ta = 13.43 AML +
Tirne 15 Mnute --- Ta=13.7
Tirne 20 Mnute - Ta = 13.96
Tirne 25 Mnute - Ta = 14.22
Tirne 30 Mnute - Ta=14.48 C
Tirne 35 Mnute - Ta= 1474 'C
Tirne 40 Mnute - Ta= 1499 C
Tirne 45 Mnute - Ta=1524 'C
Tirne 50 Mnute - Ta=1548 'C
Tirne 55 Mnute - Ta= 1572 'C
Tirne 60 Minute - Ta= 1596 'C
Tirne 65 Mnute - Ta= 162 'C
Tirne 70 Mnute - Ta=16.43 'C
| 26 | Tirne 75 Mnute --- Ta= 16666 'C
27 Tirne 80 M{nute --- Ta=16.89 C

List »

Refresh Data

£«

Akl ks k| = | = —= === ]|—=]|—=]|—=|—

U7 2.69 N1sIATesTaY

Y Y

2.2.3 \den Delimited f33uil 2.70 Wiaidonanvaznisdndusioniny ndsniuden Next

TUsNSUALVUNTNFN9DA LU

Conyert Text to Columns Wizard - Step 1 of 3

The Text Wizard has determined that your data is Fixed Width,
If this is correct, choose Mext, or choose the data type that best describes wour data,
Criginal data bype
Choose the file type that best describes vour data:
® - Characters such as commas or tabs separate each field.
O\erd width - Fields are aligned in colurnns with spaces between each field,

Preview of selecked data:

[~
i~

Time 0 Minute --- Ta = 1l2.8% 'C

i~ = [~
s (o |

[~
i

[ met> ][ Enish

SU 2.70 M3dniseadeya (ve)
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2.2.4 \Fan Space 9NUuNA Finish Yayaszgninidenazui 2.71

Convert Text to Columns Wizard - Step 2 of 3

This screen lets you set the delimiters vour data contains, ‘You can see
hiow wour text is affected in the preview below,

Delimiters . -
Treat consecutive delimiters as one

[ semicolan [ comma

Space || Other: I:' Text gualifier:

[¥]

[rata preview

Time 0O Minute —— [[a E Lz. g2 |'C

[ Cancel H « Back H Mext = H Finish

U7 2.71 MsanSesteualaenisiiulsee

Y Y
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wn

SC
SH
T

W

Greek symbol

n

£
Subscript
C

Comp

e

E

H

HP

L

ref

[

Atanazdydnual
Enthalpy, (kJ/kg)
Mass flow rate, (kg/s)
Pressure, (Bar)
Heat rate, (kW)
Refrigerant, (-)
Specific volume, (m?/kg)
Volume, (m?)
Entropy, (kJ/kg.K)
Subcooling, (°C)
Superheating, (°C)
Temperature, (°C)
Work, (kW)

Efficiency, (%)

Effectiveness, (%)

Condenser

Compressor
Super heat

Evaporator

High

Heat pump
Low

Refrigerant
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