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Fig. 1. Schematic of refrigeration cycle and data points taken
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Table 1. Summary of reviewed tests
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Fig. 2. Indoor unit and measuring equipment

...\EJL;O OLMA} ‘) }M?U > ) L’):\“ ).) W) PL?};‘

Dy e Blie gla Sy (Syme Y -V
Colwlesly Bl cbg —) -V =Y

JoSaun Slpl 6y 5l iolejl ol Job 55 o edlwl 31y s
Voo 8 b Kog Sl Wy 3l oKt ol )3 aidy IS5 95904 SJ) Ll
o5lil & (ool 5 039 05l6l5 5y (i | edied 48 9> .Cwwl Clg
ol a3y e gl g9l elnll S Al (jregile) Yexd0
Clias oy & Cog cul pomed 5 (BB S Sl 2les VS
JS amd o Lt 1y ol o cand o] (9, 45 Lod g ,Lid (¢ 505
5 )5 509 Sl dodiod a5 A oo i |y 31> Cudgy (3D lal 55 Y
s$lnlsl S Slasuito cusl asetio o] )3 55 5 p5 o o disS

DA«

Pl slailejl ) &S pl 4 4o g5 b g g i ST (sLab 5 2
Cdg ol 0045 oalatwl JUK”S\,.A 9 d.J}J—aﬁ: )y..JLL'S EP 9O 5l oads

& dlunly ()1 Cuigr g Cunlond )5 L5 > LSS (5951 lg)) A3

Sl Golate HouiliiS g5

oinlejl s =y =Y
Slo glod 5 i blas jo jlid g bd 4 baspe gyl oaly
2ok g Wy g (2l g (BB e 93 (298 5 20
ey 3 oolisel b Waodls ol ol s (slaotiS G pumn | S,
ool gt ol 2 oo 0l ubos pwodige ¥sles Sls
sobolen Casl 48,5 bl ol (Byae slage) g 3y (Senladgey
5 odls Lol sas bl ilejl £ isu ol > as 4 W o
~Lod 53905 (ppimen Ao Wl Joda i B 3 plgis p slaaoes

ialel ) Ao Y Jsis sl o3 @l)) sy pm sl o]



.

15 Cudgy 1 slial ¥ S

Fig. 3. Internal components of the indoor unit
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Table 2. Specifications of the evaporator coil
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Fig. 4. A view of the outdoor unit for fin-tube condenser used in the experiment
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Fig. 5. A view of the external unit for the microchannel condenser used in the experiment
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Fig. 6. Microchannel condenser used in the experiment

Table 3. Specifications of the microchannel condenser
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Fig. 7. Schematic of (a) microchannel condenser (b) microchannel tubes and louver fin (c) microchannel tube and its
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Fig. 8. Schematic of the dimensions of the external unit and fin-tube condenser
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Table 4. Fin-tube condenser coil specifications
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Table 5. Measuring equipment, brand name, accuracy and place of use of the equipment
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Clamp Meter

o D3] B o pme g3 BBl ol g Sl Lo ol 3,5 3
G load 2985l Byl 93 3l g i ol s 5l e ¥ y»
a0 s OB il (om0 40 g ol SloyS L s 5l 501
13 i o) ) olinel oa 5 < lpme eyl pb s pSosla

OAD

FeoV/EeV/EV/fmV

Syl podls Slipas —Y =Y
() YIVXEXY slal & islejl 561 <G o olKiwd opl 31 sy

Lol odds 1)1 0 o



il o o [oXOY kg [ 5 Jolee &S

sy yeeS (2o p ) Y

olidl By (S pSUl (G55l L ygu oS (2955 Olg5 (B ol 4
Wlpod Cand Mo dho ogd jgwyeS 03]k (92 (Jg d9d(s0 4B
Erae Oly debre ly o dalgd a8 (L) gl (295 Oy
g g oMl 25 Jgo 3 5l ygu peS

V[/;omp:hii_hQ
I/I'/'comp:’n.’z hS_h‘Z

8 e oy VY

0ied (38 ygw yaS (Byae (lgF ggeme I phu JS (Spae ol
9 o8l 8 Brae Oy Dedie S HeuiliS 08 o el
Do o dnlro Vg ¥ odlayly | Cud 5 4 juslais

fan—evap Ifanfemp x V x COS (\,)
. = Al
VVflmfcond - Ifanfcond XV xcosp ( )

oo &S ol g cops COSQ g 5We Vol T ol o a8

OIFe rizped D9 g0 odmin § 2 Gl 4 (H8ly (5 Cons L g
o35 Toglite i Ko 3 3y g ol B e esieS L)
d9dse odiles oKy SPU (55 5l ygwpeS (Sras (b Oy
5 Srae gy cales 3 sl SlaghS VO SISl jgm 008 sl &S

net,in = V[/comp + Wfan—cond + VVfan—evap (f)

3 Alternative Current (AC)
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Table 6. Average characteristics of the test environment and current and voltage for the refrigeration cycle
with fin-tube condenser
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Table 7. Average temperature, pressure, enthalpy and entropy at different points of the cycle with fin-tube condenser
and with three different air speeds
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Table 8. average power consumption, thermal power and performance coefficient of refrigeration cycle for fin-tube
condenser at three different air speeds
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Fig. 9. T-s diagram for refrigeration cycle with fin-tube condenser at air speed of 3.9 m/s

Table 9. Average temperature, pressure, enthalpy and entropy at different points of the refrigeration cycle with
microchannel condenser at different fan speeds

by e YIS by e YIYY b e YA ety

g2

s h P T s h P T (K) s h P T Lla
(Wifkgr) /) PO 00yl g) (fke) - RPO) (hifhgr)  (/ke) (P2} (0

\/va A by YAD \IYAZ Ty by YAY VIYAY AaF<A beY YAY \ alads

VAN Yy N YAA VAN fy./7 (NAN YAV/¥ ALY f1a/f 0ty YAS  Yakss

AAAYd AN AR YYAY Yoy VIVAD foV/F yvay Yy VIYAD OV YYTY Yf7r  Yahas

VIYY YEEE YRV ORIV A YoRE YYYVE Y VAvY YOUAYYEe YeA Falm

VIYAA YOFI? YYfY ARR ARG YOv/f YYoy Y9 VA FY YYAIY yyaa Yer  ODass

VY -$ YorF SYY YA ANAf YOE  sYe YVA VAYY YEAY FVE YA fal

i o d > g Sen 9SSl |y 3,5 46 3 Shes
5 o> el ialejl 5l onel cunday (glaosls Vo IS ol o 1)) b
S S RAOTC o0 b Laspo 98113 o905 5, 1 1y (2951
2y 30,8 bli ey o i |y cuwl ol gl awdine VYdlee
L bagpe sloodly sollas S cpl ol odel Camsas (o5 (slaodly
Oinlejl (claodls plply 5 amd o i 1y ogyl-led Hldges j3 a5 y>

A dlazel B8

OAY

JU 5 )0 yuilaiS b 0y 5 8 > ol =Y —F
b JUB g8 sousliiS by &2 & banpe @l (ise cnl 5
5 busgio YU HouiliiS I (5ype (slop oy a3, R407¢ 3,0
Gl 0dis &)l el a5l y 20 YIVE 9 YIVY XA sy @ &S ol
Gl LB )3 ] AT o o S5 a0 Sia d Jyis 5
Sl bz glen oy dw (U500 jaumdliiS b oy a5

upd 9 Sl JlF (Brae olg LSS aw (:Ske Ve Jga ilord



BAF 5 AVY doxio AFY Lo e oyl DO 0593 ¢y pual Sl pundies & s

o lg Cas o w53 JU 9,500 jqmniliS b g 5 4y 3,8dos 08 9 (F,152 Ol (B a0 Ol (eke N+ Jgaa

Table 10. average power consumption, thermal power and performance coefficient of refrigeration cycle with micro-
channel condenser at three different air speeds
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Fig. 10. T-s diagram for refrigeration cycle with microchannel condenser and at low fan speed
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Table 11. Comparison of performance coefficient of fin-tube and microchannel condensers with R407¢ refrigerant
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Table 12. Thermodynamic characteristics before and after the condenser
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