| ,\5 I 63 OlaalnT oliw) wsigs ela3 olojln W) (e gusige I s gbigel (ls )5)e

las- ol

il (o &y yio 19 Cnue N

<>

CilSo sl G LWsigs el plejlw

65 ol plim

gs*‘)lé gs"

Ol S350 pe higel (o 350 s

& LBy ol T pliw) wsigs el olojln W) (e gndigs SIB) Cuprs gbjesl (ls )5)e

S35 <9 oo gl (o 35 30 (O %0

<>




| § | b olaalnT pliml (usigs el olejln W) ¢l guaigs SO Cagpss dbjesT (s )5p <>

SH1Se e 90T (o 3 y0 Gl le

| § | 63¥i OlaalinT pli) wsigs el olajlan W) e gnrigs SIB) s gbjesl (s )51e é
NI

S5 S0 0 390 (o 35 50 (519 59 0 3¢ g Slu>! Ay 46

S oo daus 93 (93 9 (SD3geT duwge UG (G551 e pe igel (o e
Al (0 (S5

Loy 33 (115 9 Ol pl (oMl (Sr9e0x S CI9S S B S F o cpl W
Sl ol wiﬁ' 2985 38 B g

Sl Jlo slez (o g b Aol Ae Jlo 38 (98 90 (g (S Ko 4ol paliy
Slasl oo 53 (JICA) ol Modl o S (S50 il 5T 15 Olwlid 5l
@}'u\i'bbj@}fﬁdﬂﬁ)é’ﬁm@'}j‘}f}o@ml@}"—cl}b@"}f}n
R

.b;jléTl)b?w)whéju\fbé)bj e)@goélnT)fu'\n}r)n‘Afdlu}é Ll

&Zlio (8 Olublyls™ 31 @ 1V eee 51 o O b 3 g0 cudled Sl VY Lo B
)'}?)g G?a),.o"— SlealF Hl57 9 b sl ‘GﬁjgﬁTéh 0399 3 ‘)yﬁrdr)édm
Al 08805 S 48 (995 A I g0 dawgd ol




L\ﬂt\l 63yb OlaabnT oliml Gwsigs elas glojlw W) (e gusige SiBl s gbjesl Lo iS)s ?

S pao So51 THO! Il FRo0k 2 ¥ 40 g o>

4 s O3l0 § o 31539 (S5 Il (ghiiog gyl yipad)
3 Cu e (S8 7 migeT 9 ST SWo98 S35 5 9 (9N
9 Fxo SBus19 (8551 Ol g Sl 9 Dyl 9 g (s § og0s
o 0 08 OB p1N1 9 e g0 £go90 OMmasidl £ pucxen
Wl (95 O 5 B3g0T 4 8 P11 Cario 30 (8551 S ke i3geT
o slasl!

b (S35 OF WS ) Yeook £90g0 Jrwe SBUSIg s —0pas B
@lo 9w b 9 5 o yio Oz Il Ly S g AVl S pa0
OPB cpf (SN0 O 31 i (O 5T D 50d Wiloyd 9 OT Jolwe
9 L3190 E£aog0 O £ Cuglyl b1y 395 (85 51 O e Widbogn
rglod D guaio 00l (1l £a090 daliaddlgF ST 10 3 OB (9! T

| /\\I 63 ot pliwl mrigs el Hlajln W) e pusigs il e phigel (s 15)e ()

NRI

o jgol Sledled

byl plail 35900 SLalS S 5 (85900 (sla b (SB590T 5o 0y90 B Co S50 (Shjsel Slnlad
o
ooy 5 58wk mlio Aozl Gl gl 651 Glpae 5 Olelis )5 lp 45 (5500l sl o900
S )l59 4 aly Sl 55 alaz 5l il letlojles 55 5 5 lor @ilio 5,955 @lio Y5 5 8l mlio
el 0 [zl g Dl plee «lSBs dags g s (9,0
sl oad I35 (s sleslinl )0 WS, o yo il 45) (850l slo lpanst
sl o0 Lzl alisee (SleS 55 55 5 35 50 Jome 0 o5 (B0l SlealS 50
50 3901 SUAHLS 5 1 ylaus (b 0593 0 WS 8 o olasi— Jgur

FEATN ES TR PSP
JETIN 5T gl b

LY i s




Lg' Byb olasnT liml Guwaigs elas glejlw W) (e gusige SiBl s gbjesl Lo iS)s ?
S35 e e i 9ol (o 35 30 SLILS!
Gl P S 6! E
9 SHigel e aaime 33 & (G331 o pe Sigal (o 0
(ol Dy Ol b 3T agh
il 0 AELLIT g gl Ol Syl B
=P S5l S g gaasi ol LT A Jold AKLHLIT Gloisle B

Adb

Plail Sl g Jo BB (6 o5 03Il Dl g S1H10 3 0 cyuimons B
NV T S PN Y O " 51 T

F o Shol b oyge

13 pan (5951 Mol (98 TR ool (S 0598 L g

| ,\5 | 3ib OlaalaiT plian gmsigs elas plajls W) (e gusige SIB) s gbjesl (s )51e 9

((0908) ol (G351 cu poe 098 b g
Sy (oaadd (S5 Cu P 0390  had g
Oyl > saasd (G591 Sy P 0390 b g

> 0y90 plo fad

Qo S0 0530 fad pw

(S0 (S5 5 (S ww 0998 Job

S S5 S 0398 b g

Sloils 58 (655 (S0 9 S peho b (DT 0590 by



http://aherc.ir/Uploads/User/1/files/%d9%85%d8%af%d9%8a%d8%b1%d9%8a%d8%aa%20%d8%a7%d9%86%d8%b1%da%98%d9%8a%20%d8%ac%d8%a7%d9%85%d8%b9.pdf
http://aherc.ir/Uploads/User/1/files/%d9%85%d8%af%d9%8a%d8%b1%d9%8a%d8%aa%20%d8%a7%d9%86%d8%b1%da%98%d9%8a%20%d8%a7%d9%84%da%a9%d8%aa%d8%b1%d9%8a%da%a9%d9%8a.pdf
http://aherc.ir/Uploads/User/1/files/S3.pdf
http://aherc.ir/Uploads/User/1/files/S6.pdf
http://aherc.ir/Uploads/User/1/files/S4.pdf
http://aherc.ir/Uploads/User/1/files/S5.pdf
http://aherc.ir/Uploads/User/1/files/S7.pdf

| § | b olaalnT pliml (usigs el olejln W) ¢l guaigs SO Cagpss dbjesT (s )5p <>
NRI

N C9 P Gl
S5 C»-:fi'? &3;» e& Fpid ,9,,,, usgh ff =

ol&ylo3T pb @)

Lesoy 95501 33 (8591 Cu g ol lo3T|

g 95501 53 (8551w o ol k3T _y

05 53 (SlgR 9 sgm oS 33 (551 oyt o o3T|

G181 (2 bg ) e 33 (8351 S pe oET| ¢

Abgomo § B UDg 5 whuww 30 (G531 Ca g oEBLIT| o

S G ors5 18 S5 o pe oRsLIT| Y

by Lo yo &gj}ilc,‘.g)g..\oel.f&:loﬂ -y

(@b 935 oo-gu) 3 Slalado 33 (5551 o pow oG LTI _p

S Sl 4 55 351 g pe ol o3T| g

| § | 63¥i OlaalinT pli) wsigs el olajlan W) e gnrigs SIB) s gbjesl (s )51e é

o ol%ialo 3T Ol jugnd




u 63iib olasupT plim) waigs elbs plajln

W) (e gusige

1) s gbiesl Lo )5)e

gy olkisloyT

<>

| g I 63)b olaabiT pbw) (wsigs elbs ool

W) Gl gnrigs

S35 S0 e i jgoT (o 35 yo SISl

Slasy oluws pb YY)
v YT j9b| -
' S| Y
r S| ¥
r SpEwoher|
V| (S0 (6  oI eyl ol | -0
v Gl 3 ol 36 5567 1
! Sy Sigw (A9l i (28] Y
v S b 4 cuwi| A
r S| -4
v SRS g 3| -1
v oloi wlos | -1
! o gy | Y
v o | 1Y
A Seilg| -1g

10! s ubiesl Lo )5)e

S9! (S e Ol g
(o= J6)

<>




‘,*5\\ b olaalnT pliml (usigs el olejln

b Qe ousigs il e ghindT o s TP
NRI

HELTBE

bl 5591 & 3w dag SlealRialo 3T

| ,ﬂ\\l 63 olaaliT ol Gusies oS olajls

W)l Gl guaigs I s ibjesT (Lo 15ys ()

Pl ol

041-32886746 E
WWW.AHERC.ir ®




Lgl 63 OlaalnT oliw) wsigs ela3 olojln W) e gnsigs

SiBl s gbjesl Lo iS)s

foliale 39 559l o g 1 >

<>

W) e gnrigs

I@ 63)b olaabiT pbw) (wsigs elbs ool

10! s ubiesl Lo )5)e

295 (5591 pao i Alisko (gleuichy g

Silao gl (g5 me &

Giyglis
VAR

B g oo

B )l g sogos (S W o B s30las

B Gl ple T 650 Bylan

<>




Lgl 3 olasbT ol wsigs el oLajlus b Qe ousigs il e ghindT o s TP

=PI 5551 31 S la E19 g

\ray

s 2l

o

”
g
Lgl B olalT ol usigs el oLsibw LW Gle guvigs i) cupsa dbiesT ol 15 ?
.t & &
. Ol lo 5 g (milo g 4l

I Air conditioning I -
Process T

-
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Building component Heating Cooling Heating Cooling
Roofs 1.00 0.49 0.88 0.05
Walls 1.54 034 148 -0.03
Foundation 117 -022 079 -0.21
Infiltration 2.26 0.59 129 -0.15
Windows (conduction) 2.06 0.03 1.60 -0.30
Windows (solar heat gain) -0.66 L14 -0.97 138
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® The nominal cooling performances refer to
following conditions:
E  Ambient air temperature: 35°C
B Evaporator outlet temperature: 7°C
E Evaporator AT: 5°C

B The nominal heating performances refer to
following conditions:

E  Ambient air temperature: 7°C DB (6°C WB)
E  Condenser outlet temperature: 45°C

B Condenser AT: 5°C
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Eurovent established efficiency classiﬁcation«fer—a#-eeﬂgiﬁonefs-in-fuu—-a‘
load operating conditions. The index is: ¢

EER = Cooling Capacity / Power input
(Energy Efficiency Ratio).

Eg: 300kW cooling capacity / 100kW abs power = EER @ 3.

EER Air Cooled Water cooled Remote condenser
Class EUROVENT
A EER=23.1 EER=5.05 >=3,55 el
B 2,9s EER< 3,1 4,65< EER<5,05 3,4< EER<3,55 %

| C 2,7sEER<29 4,25< EER<4,65 3,25 EER<3 4
D 25sEER<27 3,85< EER<4,25 3,1< EER<3,25
E 2,3sEER<25 3,45< EER<3,85 2,95< EER<31

i F 2,1sEER<23 3,05< EER<3,45 2,8< EER<2,95

[ G <21 <3,05 <28

Chillers Energy Classification in cooling mode

| ,\5 I o olaay N Htm (usigs els olejls W e guaigs SO Cagss dbjesT (o )5h ?
IPLV (Integrated Part Load Values)

398 20 dmslxe AHRI 550/590 5 st _plof 5

1

IPLV =
(1% + 42% + 45% + 12%)
oS A B C D

“A"” = COP or EER at 100% Capacity
“B"” = COP or EER at 75% Capacity
“C"” = COP or EER at 50% Capacity
“D"” = COP or EER at 25% Capacity
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New Technology  High-efficiency Conventional Older Chiller Chiller Plants with
All-Variable Speed Optimized  Code Based Plants Correctable Design or
Chiller Plants Chiller Plants Chiller Plants Operational Problems
FAIR

kWiton 05 06 07 08 09 10 11 1.2
C.OP. (7.0) (59) (5.0) (4.4) (3.9) (3.5 (3.2) (2.9)

AVERAGE ANNUAL CHILLER PLANT EFFICIENCY IN KW/TON (C.O.P.)

(Input energy includes chillers, condenser pumps, tower fans and chilled water pumping)

AN
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249, SEER (g (w5’ g dmilono 0920
(European Seasonal Energy Efficiency Ratio),

3515 8551 O e g1 (6345 s S ankad 5L 0Lkl T T 51 H

Lol 5 (sl )l b 6531 503 0t i) ESEER b 5L (6551 505 0 pasli & B
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3XEER ., +33%EER,,,, +41xEER,,, +23xEER, .,

W) (e gusige I s gbigel (ls )5)e

SEER (g oIS g amvlno 0920

% Energy / EUROVENT

ESEER = T
Indice EsEER
Whart prres W Produced
Load Temperatwe | enen 8y (weight)
100 3s°C w
7 w0'c 3%
50 2% a%
2 20 2%

<

[ ]
% load @ 100 % ang Ambient T 350¢

u
% load @ 75 5, and Ambient 1 30c

"% Loa
4@ 50 % ang Ambient T 25

%
ad@ and Ambieny T20°c

<>

-

ESEER =

B*EER 1505,+0, 33" EER 155,+0,41*EER 5, 0,23*EER 50,

.

weighting coefficients for
EER at 100% load ratio

weighting coefficients for

EER at 75% load ratio

weighting coefficients for
EER at 50% load ratio

weighting coefficients for
EER at 25% load ratio
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Load Ratio (%)

Air

temperature at
condenser inlet (°C)

100 35
75 30
50 25
25 20

Load Ratio (%)

water temperature at
condenser inlet (°C)

100 30
75 26
50 22
25 18

=) Air cooled unit

<>

E=) Water cooled unit
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1. Ice Making : The chiller runs at night to conserve energy
F  Electrical energy is costly during peak consumption periods and
cheaper during off-peak hours. With TES, ice is made at night
during off-peak hours when energy prices are lowest.
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2. lce cooling : The TES system runs independently

B When there chiller has stored enough ice, the TES system runs
alone to cool the air and conserve energy.
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3. Chiller & Ice Cooling : The chiller runs simultaneously with TES

E  Chillers and TES can be run together when workload is particularly
high on the TES system. This increase efficiency and reduces wear
on the TES system overall.
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4. Chiller cooling : The chiller runs independently

B When the ice in the TES system has been melted, the system
requires more ice. The chiller freezes and stores more ice and
simultaneously cools while in operation

Cooling tower

— e — —
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Plate type heat exchanger
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