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Table 1: Structural specifications of the simulated house
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Table 2: Simulated cooling and heating load in this paper and its main reference
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Fig. 9: functionality of grey water heat recovery system

Sy bawgi 1) gadgs AL (g ST S o0 ) 93
S 90,5 Syglae She U3 0 pwbie Joe jo lailBlas
[JES IR &oz> ol ol sl Slodde g oolw abal piuw
@ o il sl Wlg e L I Gid (nl (Sole 4y wged
L acgoze lod J31o o ool 8 jlas 45 0,lgo g, Mol oSl
e 5L gl Jolds osas 50 4y Bilas (nl sy ol )5
alie 4355 dacdlys S 5 5o ooliial il Jio Acgea
S Ol laoslarnl 5l S cwlay] plas g cuejp) ol
solitl 5 8 08 Ol SO slegil o alg S gl 51 0T Heee
Al YL b S onds S ile S ey ol sl 530 byl 4o
S92 &5 JSS (mle gladly) I peie b oy S lag
5 Pl oxFe oly g oad p)F Gy i8S 15 eud arlss O
03gs yurto Yo Do U Yoo sl pin IS 6lp bda 10 063 o0
Lol sl 5o, oz gbals o balls ol s Ysane 5
5 o VB VIO e ol 5l oliisl o aylo s iS5l 690
Sl o b gghae 4 plens Sl layallly 5l (S

s cnl ol ()l ooy & Jlw (63955 sbod cle S )
Oeizmen dadije falS g (Sl e clie Lo Sl o
Jyad ;o @l S ime; slaoly 5l ool 8,5 (6551 Olime (o) 2
2l 53959 Slos az,m @ly 50 anl IS 3T Jlo il

ol i Gale S 6l (Brae By Olme @l S Sl

> b sl &)l JESl g ledg) jo (2yen o)l i
D410 0929 (gl pud

laoassS bolue daceey 5l plas (s3looe ;5 izeen
00 bglis ool oy oolitisl 3 . s Moo 5 ol (S
Ceonnd S5 )0 i )S )8 ooliinl 550 Coand g0 o by IS
95 by SIS g (Gl e 5l (S5 2 (b bl
Pl o Sy Sl (295 Sl s3bo bsle gl 6,500
iy Al Gl Sl (a8 n 0l Sl (Gend b g S
Wl Ko Sz 3 oaiS byl los a5 (b2 (S slapiiie
5 ol ey g sdyer SIS Gmle Gl Siluepeads o
I iy S 5l Giale S g 4l @ )5 ST S e 2
JrS g 00isS bgliue 9 a5 55 Tol ) dus dxlad Laial a8
SO g ey A5 plale)S 5l (S 0 by Seend 93 50 03
SIS 0 08 STl (Brae 5y Ol bloe 3 6,505 505 <
Lld a4 JpuSs s SO a8 T el b sl sals sols 18 0 )8
&l 4 o0 o0liw )8 0,5 T slod S cand 93 10 001 (leo
iy IS5 GhaleS a eads osliw b o8 O sles S5 5
Sl @23 5108 oolazwl 550

Com g b -F
S T Gla S bk b 39,9 0 o tole)S 3B -F-)
o )

VB A Jyame jsb 4 5 00 55 > 2855 0,5
Slaalole 0gd o Bpas 6l 0 Ol Liule,S lp 6551 o0
oud Brae oS ol 1) 5l ol 6 Ol Gale S Sl
Sy 2l (ol s b gk s plos (e b )
onl ol oo Jie o Sl plo a b o8 O SG6 4 539,9
oo ge GhalS 1) O Giale)S sl p3¥ 6551 ke adly o Jos
IV0] ans o 73 1) i o2l 3,515 095w 4 JSC5

& GlopSe S el 62 O 5l Giale S sl 5,5l
g3 oS )5 ol s S g lapSe S ol osas 4

1 Control Flow Mixer
2 Diverter

3 Tee Piece

4

Tempering Valve

Yor



75.00

— — —IIP in Temp with GWIIRS
65.00

vvvvvvvvv HP in Temp without GWHRS
55.00

w s
P [y
> =3
H) S

25.00

Temperature (°C)

15.00 |

0 730 1460 2190 2920 3650

4380 5110 5840 6570
Simulation Time (Hr)

7300 8030 8760

JUo 5 Jsb 53 ()2 oy 4153959 SWod (535 2 Sy T 31 (551 OL3k 32 il o) U
Fig. 10: Effect of gray water recovery component on inlet temperature of heat pump during one year
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Table 5: Average fluid inlet temperature to heat pump with and without GWHR component heating during 5 years
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Fig. 11: Influence of gray water heat recovery component on average temperature of hot water tank during one year
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Table 6: Average storage temperature with and without solar collector for 5 years
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Fig. 13: The average performance of the auxiliary heater in the system in one year for the conditions under consideration
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Table 7: The average increase in the use of auxiliary heating in the absence of studied component within one year
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Fig. 14: The effect of different climatic conditions on the fluid inlet temperature to the HP over a year
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Table 8: The average inlet fluid temperature to the HP in one year for the studied cities

> ey 489959 Jlw sled (il )
(g 42 50) Jlw S W 4o o o
Y/ s S g5 s
\tdhs el Cob e g Juine
Y ol S g8
A pregs =S

Y&



5 ey sl 4 ) ] w 5 a5 ) pleisle )0 0g2ge
B @ Oyl e ileiee Jie gy w5 Ol byl
e b Gl et ) ol 4 b g of aie SO 4y coad Jie
Blyo (F p 50 oo JEI (Al pinsns ;9) (o) 225 (25 4]
Sras 05 Sl 508 08 G sl (Glel )l Gl 5l (e
2 Sl e 4 63959 Sl sled 5,000 1 og oo oolatial i
Gos Galitl a5 a8 TS5 ) 0j5e Glale S 4 siejls Jgal
GloSeS Joe b o9l o0 ol Glaloyw 4 aieils Jgad jo ol
Sl e (e danlio 5,000 510 2S5 bl ey S Bres oY o
e adsl sloan 3o B a8 5 )90 Jpad (ol 5 (o) p c5
VO-FY adgl anje b ol sed &5 wasoe (L)) oo

w585 Alalis 12l gl 50 ot yiiamslio cpimmen o 3lilely (gl Yo
Gt yp> SIS oo & ole)Sne) S35l 2 (e Egehae
A gle S ey Gl aey Silusen 4SS az STl
sla,gSIS sl oslanal 5 (J2ls by aly » ole S e ool

O fe e bl oo S e Glaoly o anze ()
@l Sy oy i sln 5ld e Slge (elo Jold 5 358
g ey B SEm g ln e Slge (Olégs s el
oy i gleanie G ln B gz e S bl ) el
Slom sS4 Gilhe ji loan jo )6 S92y (olo S i)
odd (sl o o sl YO B0V dle @ 9aS Sl B 0
PV ple S inesolar i sl anse Gulind (nl o a5 el
Ivsl el ot 43,5 JLas

Nafeee gl g coas Jold ()l camy aza (Y
INT el ons a3 8 a0

O @peie g las p gandyS SIS anze (T
Ol sladlely gl p3¥ olse 5 i (gloaty o plos ol 5 050 o0
IVE] ol ons acnlone gopoyio g Yo YVE il

albels gslailoly (sl p3¥ slva s sasmslas VY Jgux
Galoye JSow 0 el (qu)p Co8 Glaned )0 garkie wges

Slo)S e D9d oo (B9 (SIS b lawg e Olr

xS G e 5l L0590 Jguad 53 Jlu S W 53 (Il ey 41 (6999 Jlw lod (Lo A Jgux
Table 9: The average inlet fluid temperature to the HP during one year in understudying seasons for the intended cities
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Table 10: Increasing the borehole depth to reach the fluid inlet temperature of Tehran in the heating demand seasons
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Table 11: The initial costs for running the system in cooling demand seasons in the cities under investigation
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