EEY LAY R L SE T
AL

et R e e RAAT AZH
il ey

An Application of Using Different Moisture-Absorbing and
Quick-Drying Fabrics for Performance Improvement of

R410A Room Air Conditioner

D6
YaY

R TRE

CHERE £ X~

¢ B R 103 & 7 ¥


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=D86jeckQzIyoKM&tbnid=fH1kuZLW6gVhFM:&ved=0CAUQjRw&url=http://beworkshop.cere.ntnu.edu.tw/RTE/&ei=MpiVUZuFC8iBlAXYtoCgCA&psig=AFQjCNElL3HczY8NC-Fowy00HmpMId1qOw&ust=1368844719746691

#F &

B R gri ek R4A10A 73123
AR ER IRy

Rogul s R d AR E 1 ERT R
YRR -FF-_FERY-FY B L

o)
g

106

G R TIRE

R4t E@’T‘;‘]ié%}‘ﬁ‘&/3_1?%’3;‘«‘&”]4;;z 1@( O* oge f'}ﬁsbl ﬁ:(
THL EREFIREANEFFE w RTBAEBHRE &% > e 3L p A

FREZ B BREEEFAZ2 2 B e R Y R Rp &

—=\
i

EFa T o g R{ AR FLARDE &AL -
PP LR 2AEAE B2 R £30% 5 F a7 o F
B AFT q B IR ST R S Aran S MR RS O BT o
ARG MRS IDPEL  EFFR 2P D
AR 2 FRREICEA TR E ZAPEL R &R R E A TR
BB ER T R EFF TR R F CERFAAS LA F S
RFFEZ O FNA RO BRI RS B IR BERTRL RH T
AW % g g &R 30°C ~ 35°C ~ 40°C % 4 5 f 4 1200W ~ 1600W -
2000W %% » Rl RAI0A 7 3] 2 3 iy -
FoeFgRgFR MR RARZRIHT AR ionk 5 i 0 R
He REAW S HAR 2 2AP > ARGP R E K 40% 0 thi ik

20.7% ~ i sow % g by G 11.06% 0 b b RS R EEor D RAE e R

e
S}

—
Shy

dORME2 R g R 0 T RS RGEEATETE » DR L

L. ih e
Ed D & s gty e

(FW’



Abstract

An Application of Using Different Moisture-Absorbing and
Title : Quick-Drying Fabrics for Performance Improvement of R410A
Room Air Conditioner

Pages : 106

School : National Taiwan Normal University

Department:  Industrial Education(Energy Applications)

Time : July 2014 Degree :  Master

Researcher :  Cheng-Han Yeh Advisor :  Huai-En Mo

Room Air Conditioner, Moisture-absorbing and quick-drying
fabrics, Coefficient of performance (COP), Exergetic performance
coefficient (EPC)

Keywords:

In recent decades, as the global economic development, natural resources
increasingly in short supply, mining and excessive use of energy has caused serious
environmental pollution and ecological structural change and other issues; wherein,
for energy production limited in Taiwan, save energy’s consumption and abuse is an
important issue which cannot be ignored.

According to statistics, refrigeration and air conditioning equipment accounted
for 30% of global energy use which was the largest part of energy consumption.
Therefore, this study aimed to apply moisture-absorbing and quick-drying fabrics,
which improving performance and energy saving in the system is due to removing
heat and reducing entropy generation in the compression process,

Experimental method includes fabrics’ evaluation and room air-conditioner
performance testing. Fabrics’ evaluation used 8 different fabrics for dropping,
moisture diffusion capacity, wicking method, and moisture drying rate to derive the
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best fabrics, which passed the evaluation of moisture-absorbing and quick-drying as
the coating material of compressor. Room air-conditioner performance testing was
mainly tested with the performance of R410A air conditioner for different ambient
temperatures (30°C, 35°C and 40°C) and indoor loads (1200w, 1600W, 2000W).
According to the result, it showed that using the profiled fabrics as blended
material has better effect in moisture-absorbing and quick-drying. In the room
air-conditioner performance testing, the compressor irreversible rate reduced 40%,
COP improved about 20.7%, and EPC improved about 11.06% in the new air
conditioner. The above results showed that with the coated fabrics could enhance
cooling effect of compressor, and truly improved the performance of the overall

system, and thus achieved energy saving efficiency.
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o0 1T ﬁi,,‘ ez MR o AL A e

1 HicTHg L5

— (Tc,e—Ti)_(TC.e_TO)
LMTD = ln[(TC‘e—Ti)/(Tc,e_To)] (22)

oot LHRBIEFERR T AIrmtr c R T, AFraad o g
2 i ‘“@‘{Fﬂéﬁ :

J& @Ié U

Wcomp = m(hz - hl) (2-3)
RTER o ST
TR
CR = Ztabs (2.4)
PL,abs

Phabs - B /& 7.8 $1/& 4 (MPa, abs) ; PLabs © /R ] 58 $1/& + (MPa, abs) °

""l‘@aj)‘i'ﬁ\.,I4 Feot

A WCOm
Wepee = ——— (2.5)

NmechXNelec
Mmech * BHFW L W RICF 5 Neree * B2 T i 755
FRS1H 2 ks R RIE BT T A BB 5 90%([31] -
3 MWLRE:
ERBEF L

Qcond = rh(hB — hy) (2.6)
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§UEAL S # B Fehy = hy o
5 MYWEFE
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o =00 (28)
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7 )k o S L
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AFHRBTAAEL A E 2V N TELATONTE ARG ERE S 5B
Lo 2 kosio 4 iv [21,22,32]
1 2w RIL S B RE 2R 4 & e
Sgen = (AS)sys + (AS)syrr 2 0 (2.11)
Sgen T & & o2 F 3 4e B (AS)gys®* B2 FH 4e B (AS)gyrr 2 fr o
2. A AHPF(ERTEEDN)T T8 E - RB(T,)mE 2k iv
(AS)sys = (52 - Sl)sys

(AS )surr = i

_)Sgen:SZ_Sl+

surr
= Q = Tourr(S2 — S1) — TsurrSgen (2.12)
THELIQ):E i AR R(RPAR)ZE S Tagyr - RBER
3. BFNANR AT HS B - g RSN
Q—-W=AU (2.13)
VAT AP 2 B MRS
= (U1 = U2) = Tsurr(S$1 = S2) = TsurrSgen (2.14)
4 =) 2 T s (W) Tk 5 F % 5 (W) 2% 3 4 B (Syon = O)H iR 2
R
W,=W-—-PWV,—-V;)
Wrev = Wu|sgen=o

- VVrev = (Ul - UZ) + P(Vl - VZ) - Tsurr(sl - SZ) (2-15)
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5.

a2 T (W) ZER LT HH W) AR s F RG22 BT
Y= Wrev|final state=dead state
W= (U-Uy)+ PV —Vo) = Tsurr(S — So)
> W= (H—Hy) — Tsurr(S — So) (2.16)
THROGAKETRFI G2 L

Fet o EF BEAS AT O EHNERRET2ECFET Y ()5

/|

[25,31,33] :
Y = (h — ho) — Tsurr(s — S0) (2.17)
e (P)E
Y =y (2.18)
%195
2 TR G
[=TySyen (2.19)

fovap = Wy + W, — W

. : To
=m(, — Y1) + Qevap <1 - )

Tevap

= Th[(h4 - hl) - TO(S4 - 51)] + Qevap (1 fo > (2-20)

" Tevap
(2) Reifts2 %135 5 ¢
Ieomp = W1 + Wereein — ¥
= m(YP; — P2) + Wepec

= Th[(hl - hz) - TO(SI - 52)] + Welec (2-21)
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icond = Lpz - LPS - qJQcond

= (2~ ¥2) + Qoona (1~ )

Tcond

= 1y = ha) = To(s> = $5)] + Qeona (1~ 57 (2:22)
(4) wER2 F35F %
oy = W, — W5
=m(Ps — P3) = mTo(s3 — S4) (2.23)
(5) itz 4 Fi9% %

itotal = icond + iexp + icomp + jevap =V elecin T quevap (2.24)
T g (€)

e

AR AT R g (e)TKE

Yerinal i
e =L =1 (2.25)
Winitial Winitial
Winitial - AR BZF " i 5 WPping - AARBLF * A e
FREF REGE K f s FRARELT Y F R G 2 2 F

liJinitial = Welec,in (2-26)

Mo LA T O IS EFBNEPN AT (T I s @ %

ljJfinal = qJQe,,ap = Qevap (1 - ;_:S) (2.27)
Fl o T H g (e) B
[Qevan (1-72)| T,
¢ =-—7E;;i;—c:cop|(1—;g) (2.28)
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€ Welecin _ ¢
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% s )/‘_3- E 2w e} l"‘&(EPC) THE G

EPC = - ¥ final — ¥final — Yinitial -1

component Itotal Itotal

FUEF % i iz T AR AP A2 kM2 EPC:

RIS

(1) Biis2 EPC 5 -

EPCeomp = m
(2) 4 #EE2 EPC 5 ¢
P eona = - %‘1’3 ¥acona
(3) "I 2 EPC & :
EPCoypy = %
(4) 7% ®2 EPC ;
EPCopqp = q,4+q,:;ap T
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LMTD= (Tc.e_Tair,i)_(Tc,e_T,air,o) — (Tref,i_Tair,i)_(Tref,i_T,air,o) (32)
In[(Tee—Tairi)/(Tee—Tairo)]  n[(Trefi—Tairi)/(Trefo—Tairo)]
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Tee  FH-RBIZERER  Tairio - & MO TEE S Trepio + A8 0 E
gy b BT B9 A AL R 2 E R &R 0 fr & NIST-REFPROP 8.0
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Nmech * BHFW L WRRDEE 5 Noree * B2 T A 4 X
1550 * v‘)]?e s SRR 2 BT eV A W] B 5 90%[18] -
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EREET6 2 2@ s hy : EREBETLZ B E

2L 5 A B~ F (Qevap)
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Qevap = m(hg — ho)
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SR E A REELT Y W)
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= 1l Cho = ) = To(55 = 50)] + Qevp (1~ 72=) (310

evap
QB2 #1955 ¢
icomp = m(lp6 - 1/11) + Welec
= m[(h6 - hl) - TO(S6 - 51)] + Welec (3-12)

R rRE2Z FIF 5 ¢

feona = M3 = P4) + Qeona (1 e )

Tcond

= 1[(h, = hy) = To(s2 = 53)] + Quona (1~ 772 (313)
(G ER 2 195 %
jexp =mPs — ) = MmTp(s5 — 54) (3.14)
10. 38 sz FiT %
Irotat = Icona + Iexp + Icomp + Tevap (3.15)

L2 ks T i (c)

; “~

—

11, #+h i~

To

e=c0P><|1—E (3.16)
T, : 24 RIBEEER T LIrZRFER
12, 35 £ A2 G2 7% i i(EPC)
EPC = corirg] _ (3.17)
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BoRFEFRr2Z A R4 R E RIS F AT 2T AR A 4297
R EHp SR ERELG F ST T L T RS2 )0 & A3 5T
AP BARE L MEARS AP AR B REL SRS R RE S g

ha fadgide > & ud 11<2 ~ L067<2(f)) - # 4= fhsh @R AL B HFF -

4 43 ek Fol s

Bk = B

FTE(S)

Tia| 25 | 453 | 2467 | 58 | 323 | 323 | 11 |1.067
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4.1.2 Byreck j#

SR FE A 3R 2 B B R R 10 A 4TS R Fk T e TR %o

A2 FRAIEE A 42 B dicdy 0 BEPAF A S 9om 2 5 2~ 13ecm

M REd R AAT Eaw AP RATRY L ABEEF HB LR

»

=

VL/

PR EZ R 4 & T\—Jﬁ g ha fEstsms > 2 u G 13.33213 ~ 14.167=213(=

RYs EaEE T o R AR AE AR AL EHRE

44 BAESRE R R

oAby

a b C d e f g h
bR E
1 20 | 43 | 18 | 30 | 55 | 45 | 139 | 138
2 1.2 41 2.1 3.5 5.0 45 | 127 | 145
B & A (om)
3 20 | 45 | 22 | 30 | 53 | 43 | 134 | 142
T2 11733 4.3 |2.033|3.167 | 5.267 | 4.433 | 13.33 |14.167
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413 FHHTh 4 R &

B4 4.2 7 &oo kA s A2 900mm? 2} # » %1500 mm? 12

Y

v
r?\*

B 2452 PGSR T o Bra~c~f2 kot ¥ 52 b-dre~gn

hz kafiend v o B9 iz =cid288s g-h #Hice f#4 % 5 1953

mm? % 1942 mm? > #7 ghad g B TR bz kA AT 4 e

% 45 RAaFice i

Foafhsg

a b c d e f g h
FHico flx ik
1 918 | 1698 | 1122 | 1712 | 1530 | 1436 | 1924 | 1895
2 1073 | 1662 | 1062 | 1753 | 1551 | 1465 | 1958 | 1944
#Hcd ff (mm?)
3 969 | 1692 | 1018 | 1748 | 1577 | 1509 | 1977 | 1987
T 32 1986.67| 1684 |1067.3(1737.7|1552.7| 1470 | 1953 | 1942
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4.1.4

AICEF R %

FAFREFFHRLE RHE 40 AR R AR FRWR) L =

I jah 4 4.2 #rif s RWR<13%5 - RWR<350%5 % - d % 46 # %%

B ob-dve 5% Aulh 20.7<35- 18.2<35+33<35(%) : g~ h 5 if > A bl

% 12.1<35% ~ 8.64<35% ; a~c~ f B kil LI o

F 4.6 HasARR gt R

“?%&%/:kfﬁﬁﬁﬁ a b c d e f g h
my(g) | 0.199 | 0.198 | 0.198 | 0.195 | 0.194 | 0.195 | 0.202 | 0.201

1 m;(g) | 0.543 | 0.532 | 0.441 | 0.396 | 0.492 | 0.482 | 0.453 | 0.455

mao(q) | 0.438 | 0.374 | 0.34 | 0.238 | 0.362 | 0.285 | 0.276 | 0.273

RWR(%) |47.236(21.212| 48.99 |18.974| 32.99 [41.026| 12.38 | 9.45

me(g) | 0.198 | 0.194 | 0.196 | 0.202 | 0.201 | 0.199 | 0.196 | 0.202

. 2 m;(g) | 0.552 | 0.527 | 0.437 | 0.403 | 0.505 | 0.488 | 0.454 | 0.457
) | myo(g) | 0.459 | 0.369 | 0.338 | 0.241 | 0.374 | 0.371 | 0.279 | 0.271
RWR (%) 53.03 |18.557| 49.49 |19.802|34.826|41.206(10.714| 7.921

my(g) | 0.195 | 0.197 | 0.194 | 0.196 | 0.202 | 0.199 | 0.197 | 0.199

3 m;(g) | 0.548 | 0.535 | 0.438 | 0.401 | 0.509 | 0.490 | 0.453 | 0.459

mao(9) | 0.461 | 0.384 | 0.334 | 0.236 | 0.37 | 0.387 | 0.282 | 0.277

RWR(%) |55.385| 23.35 {46.392|15.816(31.188|48.241| 13.2 | 8.54

T oz 4R > 5 (%) | 51.88 | 20.7 | 48.29 | 18.2 33 4349 121 | 8.64
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# 4.8 L3N T 2 COP W #&

To(°C) 30 35 40
E é‘;“(kW) 1200 | 1600 | 2000 | 1200 | 1600 | 2000 | 1200 | 1600 | 2000
s COP 3.353 | 3.281 | 2.847 | 3.139 | 3.107 | 2.579 | 2.681 | 2.448 | 2.131
¢ hgahz
cop 3.786 | 3.875 | 3.043 | 3.603 | 3.652 | 2.832 | 2.828 | 2.735 | 2.309
¢ hBmgz
cop 3.882 | 3.96 | 3.045 | 3.635 | 3.66 |2.853 | 2.851 | 2.756 | 2.316
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4.0 1 * HifEh
39] a4 ——— jj:\ A e
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% 4.9 REgHRE

To(°C) 30 35 40
AT
(KW) 1200 | 1600 | 2000 | 1200 | 1600 | 2000 | 1200 | 1600 | 2000
s BOR
ﬁi - 70 74 78 76 80 86 82 86 90
(°C)
¢ BEMh
&
61 63 67 65 71 76 83 85 90
R (°C)
ool 4
g fiégéﬂﬁ_g
2 66 64 70 75 72 74 78
2 (°C) 60 6
%410 B RIS
To(°C) 30 35 40
EN A
(kW) 1200 | 1600 | 2000 | 1200 | 1600 | 2000 | 1200 | 1600 | 2000
kW) 0.2526 | 0.2621 | 0.2942 | 0.2627 | 0.2654 | 0.3208 | 0.3043 | 0.3276 | 0.3506
¢ BEAMh
. 0.167 | 0.168 | 0.2754 | 0.171 | 0.1723 | 0.292 | 0.2888 | 0.3009 | 0.3378
I(kw)
s REag
(kW) 0.165 | 0.158 | 0.2722 | 0.17 | 0.173 | 0.29 |0.2874 | 0.301 | 0.3359
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To(°C) 30 35 40
EN A
(KW) 1200 1600 2000 1200 1600 2000 1200 1600 2000
T 4
i(kW) 0.5656 | 0.5851 | 0.6572 | 0.6237 | 0.6224 | 0.7488 | 0.7423 | 0.7796 | 0.8416
B ah
i(kW) 0.467 0.438 | 0.6154 | 0.527 | 0.4873 | 0.699 | 0.7238 | 0.7379 | 0.8108
s Bgiag
. 0.45 0.428 | 0.5952 0.53 0.478 0.707 | 0.7114 | 0.728 | 0.8019
i(kW)
n R
0.36 5 - &"ﬂp h
0.34 - L | A ke
] - —— To=30°C
0.32 4 . W | ——-- To=35°C
S e - To=d0°C
= 0.28 - g T 7
A T /a
B 026 - e —— Ny 4
7 1 . ey
024 , /
£ 022 /?,
(kW) 020 4 0
0.18 - -~
| 22
0.16 - I —_ __f
0.14 T T T T T
1200 1400 1600 1800 2000
TR AHE (W)
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B A g N f e o BUE G B 2 i L ATRIEE AR 30°C
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% 412 HBE R 30°C~ 0§ 1600W 2 Fr % 5-dic

A EEAR () (%) € EPC
R 454 0.2621 44.8 0.416 |0.2938
R E 0.155 26.49 0.229 |0.1863
WIE R 0.118 20.17 017 |0.15
EEE 0.05 8.55 0.272 |0.214
0.5851 100 0.152 |0.132
% 413 %BIE A 35°C~ P f § 1600W 2 J % $-dc
A e s | I(kw) (%) € EPC
R 451 0.2654 42.78 0.396 | 0.2837
Ty 0.187 30.14 0.185 |0.1561
WE 0.118 19.02 017 |0.15
R 0.05 8.06 0281 |0.22
i 0.6204 100 0.15 | 0.1304
% 414 HBER 40°C > N £ 1600W 2 R s S8k
Ak KRR () (%) € EPC
el 0.3276 42.02 0.3137 | 0.2388
R E 0.25 32.07 0.162 | 0.1394
IR 0.142 18.21 0.1581 | 0.1365
R 0.06 7.7 0.2843 | 0.2214
b 0.7796 100 0.145 | 0.1266
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% 415 BT ¥ i i

To(°C) 30 35 40

7z N

%F 4 1200 | 1600 | 2000 | 1200 | 1600 | 2000 | 1200 | 1600 | 2000

§(kw)

B

EPC 0.2914 | 0.2938 | 0.2752 | 0.2864 | 0.2837 | 0.2664 | 0.2677 | 0.2388 | 0.2262

h 3 &

EPC 0.2988 | 0.3011 | 0.2831 | 0.2928 | 0.2936 | 0.2742 | 0.2735 | 0.2687 | 0.2361

VI A

EPC 0.3024 | 0.3105 | 0.2828 | 0.293 | 0.2937 | 0.2747 | 0.2746 | 0.2691 | 0.2367
%\‘ 4.16 ,:‘5 ?.zb“?_‘? # 'rﬂ'_;b l/zf‘gﬂ

To(°C) 30 35 40

Zz M

JTF : 1200 | 1600 | 2000 | 1200 | 1600 | 2000 | 1200 | 1600 | 2000

§(kw)

EPC 0.135 | 0.132 | 0.124 | 0.1328 | 0.1304 | 0.12 | 0.1211 | 0.1154 | 0.1082

EPC 0.141 | 0.1425| 0.1267 | 0.1361 | 0.1369 | 0.1232 | 0.1229 | 0.1218 | 0.1104

g4

EPC 0.1434 | 0.1466 | 0.1265 | 0.1362 | 0.1370 | 0.1235 | 0.1234 | 0.122 | 0.1107
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2817 AR T E A
To(°C) 30 35 40
E
i 1200 1600 2000 1200 1600 2000 1200 1600 2000
1 (kW)
0.66 0.67 0.77 0.7 0.71 0.85 0.82 0.9 1.0
(kWh)
0.58 0.57 0.72 0.61 0.6 0.78 0.78 0.8 0.95
(kWh)
[
0.57 0.56 0.72 0.61 0.6 0.77 0.77 0.8 0.94
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