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Source: ALIREZA BEHFAR, 2017
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Evaporator inlet and outlet i
refrigerant urmpnlun. evaporator Evaporator air inlet and outlet
outlet p € temperature, air pressure, air
up.ln-siun valve rdrll.cmnl 1I1|LE humidity ratio, mean
temperature, expansion valve evaporator air mass flow rate

opening degree l

Calculate evaporator inlet and outlet refrigeratn | Obtain evaorator air inlet and outlet enthalpies
enthalpies, and refrigerant mass flow rate l
Calculate the energy transfer rate, ¢, | ‘ Calculate the energy transfer rate, er I

SEMEEE | ARMEEIE

A= e
AEEFEEE
No o Is_rc:iiduul =
evaluation function J(r(t)) > Threshold
function T(t)?
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igéﬁgmn EEEE Eg IZE l A fault is detected: frost or fan failure
)

Fault is diagnosed by examination of the obtained data from operating
refrigeration system, and consulting the maintenance people

Source: ALIREZA BEHFAR, 2017
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Condenser fan or fan motor problem [0 20.96
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Evaporator fan or fan motor problem B0 N 1985

Faulty refrigerant-control valves (e.g. TEVs or EPRs) T B 172
Liquid line restriction 00 P 1360

Cabinet glass door frosting [0 D 1445

Faulty/inefficient interaction between HVAC and refrigeration B B 1838
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7~ R (Refrigeration effect per kg)= h1-h4
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Hi#& (Heat rejection per kg)= h3-h2

MAE 48 (Coefficient of Performance) (COP)= (h1-h4)/(h2-h1)
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FIGURE 4.6

Influence of the evaporating temperature on the mass rate of Bow of ammonia for the recipro-
cating compressor introduced in Figure 4.4,
Source: Industrial Refrigeration Handbook, Stoecker
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FIGURE 4.8

Effect of the evaporating temperature on refrigerating capacity of the ammonia compressor in

Figure 4.4. The condensing temperature is constant at 30°C (86°F).

Source: Industrial Refrigeration Handbook, Stoecker
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FIGURE 4.9
Effect of condensing temperature on the refrigerating capacity of an 8-cylinder ammonia com-

pressor with a displacement rate of 0.123 m® /s (260 cfm) operating with an evaporating tem-
perature of —10°C (14°F).

Source: Industrial Refrigeration Handbook, Stoecker

~ BILRHERBRERILS HZE i % R Bk SRR PRI SR R 29

ZEmER LM REHTENRHEK ZFE

Evaporating temperature, DF i

.20 0 20 0
T 1] ] 1 | ]
8 & ing
mm\:“ o / | 00
\ -]
ﬂc .
a0 wﬁﬂ.ﬂ-———ﬁ_ -y
6 -
> /-/. —75&
A ’,Mﬁ)\ o
407 \\ 50 &
2 =125
% 20 710 0 0
Evaporating temperature, C
RE 4. .
:iﬁg pou;:qu.immtm of an E-cylinder Sab: 108L i 18 operating at 1170

rpm.

Source: Industrial Refrigeration Handbook, Stoecker

& GIRHEREEERELS R £ o Bk SRR PRI ST R R 30




HE

i

& GARHE RIS H 2 £ B Bk IR PRI T 2/ 22 31
SAVEE VA It N
kB k35,2 T E Z ENEEE 1A
Hoth 89 e sk " %\*ﬁ@ B i - R
4 F 5 te(%)

AR ER | SHAERER 12.0 0.4
A AERARE 3.1 N/A
F8 X RS 3.1 25
B E %M W & 25
Ak X @A s 1.4 49
BB A 0.5 11.0

e s e S L 10.0 1.0
BAKRE 3.1 1.4
By T E 442 ) 5.7 1.6
AR BB R ALRE T LR 4 6 8.2 1.6
P 76 4% 41 1.3 3.0
RS & S KB B AR iR 24 4.1
PRAAZBREBDAERTHA 1.8 14.0

BAERES W EdE4] (ASHRAE-HB) 13/10%RH F# 15 N/A

Source ; BTSSR A ETREE T3 - EEIFERHDOE

& GARHE A IS H 2 £ R B IR R ST 2/ 2R 32




V;EE

ZE rlEbE R
TRHAEEEE
FEGhi TR

T Sl R
IR A

COPM:£E1485 (Coefficient Of Performance ) =/43EE JJW+FEEW

8l 2 7% 35 m [ ¥ RV BE R SR B E 2 &

°C
- 10

wirw

41

3.8

32

26

23

& BILRBARAERE S R 2

R Bk SRR PRI SR R

/2 EE TR 4H BV B BE Tl

[]ﬁ%é)%ﬁZi%%ﬁ
Bl - e B
“ﬁﬁznﬁ% ARV ENAE
HiTe=

(1) 3E T\ ER ARt

(2)ERz TR e
(3)Z &= 5 BT
(4)%4[o]Ug
(5)IRIR B2 40
(6)H&tm =082 Al

& BIRHE R EBESRELS 2 %

o Bk SRR PRI ST R R




sh AT\ B MR 1

O BHBEAmaEE ZEHE AR
NI =FEF7% :
B (DERFEEX
B Q) ERMmEEERRALE
ik
B (3BT

Compressor
@

O S BT FE e Ees
B BRI RS : ®
RS Ras B E ®
BB SR R ERE 5
BTIRS  MiEMEEYE
. HISERWERYE
ZNSE ° Enthalpy

rator

& GIRHERERERELS R % R Bk SRR PRI SR R 35

KL TUEZ T2 st as Z [RIELEER

S p s Pt ” s/
" Refrigerant
548 kW (1,870,000 Btwhr) |
Condensing temperature, 35°C (95°F)
Evaporative ﬂﬂ
condenser "Air wet-bulb temperature
25.6°C (78°F)

Air wet-bulb
te —>
. 25.6C (18°F)
Refrigerant
548 KW (1,870,000 Btwhr)
Condensing temperature )
HEEHER 35.8°C (96.5°F)
| Watercooled
condenser ®

Source: Industrial Refrigeration Handbook, Stoecker

& GIRHEREEERELS R £ o Bk SRR PRI ST R R 36




% 8270 ,)2 sk e Z BN AE R

O eIz 2o
E%ﬁEE R KEERELE
BF CRES 2 22502803
R EERABRYREA
BEZEEZRIBEARM -
wonEE Lz R ER -
PRIEERMEEREE
100% - AL - #8304

pdrs Zﬁi,m WRENRRR L SAAN g
_ﬁ‘ aas o REomEER \\\\\\\\\\\: il
/_l:/7 _b\/\\é ﬁﬂ?"ﬂqm Hn N ) R
o B T Te—
2 -
& GARHE RIS H 2 £ B Bk SRR PRI 95 25/ 2Rk 37

22N\ = B IE

O B#mL RERRFZL SR

fRIETEIE —E 2B IJKE - L
HRERERIEIREMIE 2
1&%F7}%KE & AR R 20
W ELREES] - BERE SR
BAOAXSE EUZ&EE/U_ WAtk iEnE
Q‘Eﬁaﬁﬁ

O BHracBFtZzErFKREE
A 0 ETEUS 58 M 7 e B 192 -
OEERREEZEBNEE - &
BECRAZE TS BRIERITT A -
UTTT?I\%,—MIMI FEEEE S
AERIEGE - EBEME 'ﬁ:t[_jl'ﬁ—_r’
BB ) - DU I R AR

% -

& AILRHE R R IRELS HzE T £ o Bk SRR PRI ST R R 38




ERZEIN S REH EZEEIRLEEIR

O FHNSEBEGIAHEERM - WARDE
THRAEFREZ FEEAE  LUERSE
BIEMERLRREAE  HEA BT
REZEERGACSEE - E1TFEINS
BEGITAZ MR - A BETT R 4085
na e S ERERRRR 2 - T DI AR CRaZ BN BE T
Z oM -

[EEINEE O = RGN R Bk SRR PRI SR R 39

2 R Z 4 2 En O YT F i

O FIFRZREIUT AR IR 2515 R 418
Btz snsEE ’ﬁ%/’v\ﬁ
ZREML - ANHEZME
fREZBANRERESZ
ROKIMNBZFTK

O SRAM 2 REERE
B % - RREEREILEE
IR 2 BEINE - &
BRI EL5 5 )
AGMIERSRAEE b -
B OISR  WARRE 0T
g2 BB L BAE - RAE o Bee
RIEIUER 2 MBI - G

& GIRHEREEERELS R £ o Bk SRR PRI ST R R 40




AN 4
~

4

K

3

B BE

&

L

J

=)

- S -

gy R
WK R INEEIE N

Z R K il [

{5 FIE0

J

1Al

D, - R
o) N

TN
S

BRI G5
ERE R ED

SRR A V4B 2 Al F

SA
1<

Sttt aainedc s

B 1 4 T a4
S<HR - BHTEREN
I I MR
BRI R N - D
S - sE T
T S VAN
IR NI - 5 -
it MNEE I =t
7 S R = R D

Eliathiha - EilaEin L

~—AlO03<=

EN@E LR S EIER

O

41

Compression A
et e

Bi

= — 3
=

4%
4

2,

»,

B

Enthalpy

R Bk SRR PRI SR R

2

=
(=]

A

£
B

4

e = e e e = - e - - = -

Comparison of compression between two given pressures with differing initial temperature

Source: Industrial Refrigeration Handbook, Stoecker

AR

42

BRI HITIE R/ S

=t

R Bk 4

RZETH 2

4

T\

W

10

@

A

[=SINEEFPN

P
b




w

t

by

6

7

pA

[ R —

"
"
"
"
"
0
"
h
v
'
'
»
"
'
"
"
0
0
i
E
o

O

Po

=

1 @y

Source: Grasso

43

BRI RIT IR R/ S

Bk 4

{97}

—,
/% R

BB

O BIRHRBHERE S A2

Pofmaa

Pa

PEsmismiE SIS aImEImEIme I

Source: Grasso

44

BRI HITIE R/ S

&

17k 4

O BIRHRBHERE S A2




Condensing temperature 35°C (95°F)

0 | | ]
-40 -30 -20 -10 |

Evaporating temperature, c

FIGURE 3.25
Percent savings in power of two-stage systems employing Aash-gas removal and desuperheating

in comparison to single-stage operation.

Source: Industrial Refrigeration Handbook, Stoecker
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FIGURE 3.18 ;
Total power required in a two-stage R-22 system with a refrigerating capacity of 100 kW (28.4
tons of refrigeration) as a function of the saturated intermediate temperature. The evaporating
temperature is —30°C (-22°F), and the condensing temperature is 35°C (95°F).
Source: Industrial Refrigeration Handbook, Stoecker
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