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Practical application of integrated technology of underfloor heating, sound insulation and
thermal insulation in building construction engineering
Qi Fumin
Huanren Manchu Autonomous County Construction Engineering Quality and Safety Administrative Law
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[Abstract] With the acceleration of urbanization and the increasing demand for living quality in the
construction industry, the integrated technology of underfloor heating, sound insulation, and thermal insulation
in building construction projects is a key means to improve the comprehensive performance of indoor
environments. Its application effect directly affects the thermal efficiency, acoustic comfort, and long—term use
value of buildings. Based on the concept of integrated underfloor heating, sound insulation, and thermal
insulation technology, this article analyzes the necessity of its application in building construction projects, and
then proposes multidimensional strategies to strengthen the application of integrated underfloor heating, sound
insulation, and thermal insulation technology in building construction projects. The aim is to ensure the
long—term stable operation of underfloor heating, sound insulation, and thermal insulation systems, improve the
health quality of indoor environments, and provide technical support for building low—carbon, comfortable,
and safe modern living spaces.

[Key words] building construction engineering; Integrated technology of underfloor heating, sound insulation,

and thermal insulation; High performance composite materials; Digital supervision

M BRI, BEE AT SR L SR IR A

ALy, WEE

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

BUE 1 bR, EMAFOLT, TR BUAR S BOR A S
BB AR RN, M IR Y A4 A U 40 214 BORS
PEMEE, HAENR SRR IE R It SRR, BRI
AR B ) SRR EONE, B RGEHR R B HRJAH
YEIr L IR, R DI R BE LR /N R R A )
53 [T LB Ve K 7 S5 DA A, ok



Journal of Project Management

TR &3
H oGO 11 HeA 1.0€02025 4
EHM: 3| IS (ISSND : 2737-4580(P) / 2737-4599(0)

P TR A S R SF AR 5 1) 22 4 HE B BUE AR T e R

1 HBE PR A (RIE — AL AR A

1.1 HuBERE & ORI — A B AR

HBERE 5 ORI — AL BB T —Fhaty A L, B, 19
T R R SUR R, Bl T A G SRS HhBE A 1,
B A 2 DA R R IR L 75 4 P BT R BE A R, lid B A
BHE R AR BT, TE R Z S5 N IA BUBEIE, B 7 et DA
SRR RIS 2 BN, HOCEM B — A & LRRI S
HARE, WA BRI ERGE A T R B B R EOT, G
N PRI RE AR AR IRFE T, T A R SO, AR
A R BEL R R AR i s 2 R AR FE A, A B EGE H— A
CEER IS . R AR G i LR, 4
Pk T KR 77 T A7 AE B AR & e AR O Ik I0T H I 4, 17 HL
RS 2 2 BT & A T RE XA 1R R VI R RIORE , 3k G 73 B B AR 1L
FireA R, SR IRE O A ST S RS AR
S e B AR RGBT B, A BB IR R R A (i A
RS IR

1.2 bR P ORI — A BRI LA DR

B 2025 45 9 H, FRHE R @S LA H B b R ORI —
AR C 3 NBUAL R FE R B, RS 5 T 75 3R 0
BT, HARRNHSIEEKES . R EEH ntiitz)
BRAAUR T REPERE TAE SR , B 2025 IR B A AW
PAT SRR SR AE, BACREFER S ANEL 2023 43K 0.2 12
SR BA e B 7S LR — A B R R S BRET RE
A, TEVUN BRILER G RGBS 30 J5F
Jike VArg « 0 BIUH ], B AE IS — ARSI
MR I 5 R 75 A 60-65dB (F/T) & 55-60dB (Hb=E) ,
BULGHBIEIR T 3 5 FHEH AL, REAEREAR 20%, SRR
BFEWD s HA O RS R EEEHITE 0. 03-0. 04 W/ (m <KD ,
TR R RBK<2. 0 W/ (o’ « K) HIMTEESR, [N R4
JE P e A G R Y 90-100mm, it TR R IETF 40%, BIeiT 4
2025 HF 52 AN B SR L ARG 15%-20% 0 %M
B R AN 2000 TG, @SS ERERT. B,
ZHARCEAEE W 5% 20 RATH PIE, SHll%
Wi B FBRIB AT M AR A 3-5dB, REIE 2N T I4n 4T 50%,
JA R SRS (AR B A 1 B S

2 MIRERR A RIR— AR AR K B

2. 1 LIERE: =R e 5 AR %

Hbu B B 7 AR — b AR B B A RIR RS SRS
PR, B PETHRERCIABE . DL 20mm MERATY F5 TR (XPS)
NEDRRE, SHEAEE<0.030W/ (n-K) , EEHHEY

S, AL R, TRESME R, RAZEARE
WAL AHOTREE 0. 450/ (o « K) , BfEGim g R4
REFR IR T 18% . 7 ™ FE N X B F 1, & F= LR REAEFEAIC 20%—25%,
2 CEFUTTRE 5 7] A RRIEAI 8 G xR IRRE e aR
FRBESR,  [F] e 38 G DR A0 2k 5 B30 b T VA i 1l AL

2.2 FEETERE: i AR R A A

R TR =T SRS A RER . FR AR
REXABRERN S RABIRKZEME, &N E<
L15MN/m’, TR b e S o P e . AW AR SR B
BRI S MR s R A . S AR AR, T RUR AL o
JEZR<65dB, WA R =10dB, WL (RABEFFREHS
B RIYE) s P o S — bk . [FIR, R
Wil 2= S A A =45dB, G RN LiEshee s Canpiip
FLHERE AR MR EE ST

2.3 GifgtkRE: ZKEAE ) 5 ATEOREE

— R IR R RNRE D 54
hFEAER, L EmARSIEE. BERRE LT E<
1200kg/m’, PUIESREE=CL7. 5, FLAHFLEIAIEE 150mm (4% &
i, AEATE AT =2, OkN/m* ((EEARAE) , Jof A X 3k (i
KA i nsR IR A 5. OkN/m’s T APEJT T, HEHCR
FIMERR BL 2% XPS IR ST 4e 3 R AR E &M kL, digth
PERETR S, 4 500 RVRRLEIF 5 o 2. T, R A ik 50
ELL L, RS WU T RS 25 4 I

2. 4 IMORTERE: (KBIARL 5 44k i JA Sk

—RAEHCR A RTSE SRR, XPS BRAEF IR CFC
HEI L 0 58 2R R M i R i O AR A 1 1/8. i
LB Bk b /KPR AE & 80%, FRAK —SLBRHEZY 12ke/m’s 18
B, IEERAEFERFIR 18%, FATLARMERE 120t/77 m* (LA
JRARHLIX D, A EEE (50 45D BRIEHEREIL 6000t/ 77
m'o MEAb, ASTHCRTHREN R, PR S M AR R 2k
90%, FFEEREEIT W —HR” RRERMEE, B “XER”
H ARSI o

3 IEMERERE—FUREAREFERERIRES
R F RO SR B

3.1 SEEHH AR UE SO R, MR R

R, HERR S ORI — R BRI Z R G B SO A
F, G, L, ISR R A AT R
FEXTZAMEDL, @A T gk, BEERFBEAT, 5%
277718, HEAEMEERESE, HInSRERE, REE,
Ji T L 2hRiE, B A TR BE R 22 R I E IR 6 5 =K BA, Bk
i FEE, L R RBEART 0. 35 FLETJKIFR

62 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

TR &3
H oGO 11 HeA 1.0€02025 4
EHM: 3| IS (ISSND : 2737-4580(P) / 2737-4599(0)

CEHEARMAR, ERCEERE -, HEAT Wit T-ia 4 14
A B B A, BETHIY BORI RS BIM R o AU A
ST, it IR FH 20 A A AR B 2 B DR 2 1 e i 1
R LIRS 51 NER =05 L MU ATURG X 7 22 A SR R BERE St v ),
TRAFEH AR F 77 S g PP AR, DT B8R R T D e
T 72 A 14 I o £ 1)

3.2 MR mEREE A MRL, M AR

FRGHBE RGLE, CRIBARCFIRG P R RAAZS, 251k
JREE T EORGL, X B REAERE, AU R E A M
BHOFF R I, & B R & mp s (=50MPa) FIMKS
A (<0.024W/ (= K) O MEREEL/ A SBIGE A FRR,
T EETF I LARG R TR Ay A VRN 9K — AR 1 B 75 kAR
B NS E AT SRS 58 L) =0. 5MPa, R LLHEAT “A%
PAGER IR " BAR, sRIEIRIES, BRSBTS
A b tE R, FH-RHNEERARER MR L2, XA
ARV TR 2, XREME) “EPEHEDA T, A R R 4 vk
KA 30%-

3.3 WEBTFHIE TIRE TG, SCIBhAREIE W

HHI B 2R SR i LR S 2 v DR B A DA I &, AT A
PR SE BN B AR W AR B P&, 2 RFID A
FIRHRAR Y, BERCEADRR, A7 B DR e S Hh s 2
EEAHE , S B A I B RO SRR - SN 1 R B AT A
BELESHL, T G RN ARG AN 7043 10 51 (0 DRl 2 2
BB, I AT EUGRIR AR Mg & s A0 B AT A 3h e o
e, RAEZS IR A b (B0 6 B8R , Suignars
KB AR m i R H, B RTBER R, el
77, WELTT UL A — A B, QR IR, AT PSR
FITEN, SCERTEWE, R TR R

3.4 IR ENERI S P22 AR, ST ML AR

HiBE B 75 ORI — R AR L& T S DL KRR
LB R X, YR AT ROK 2 b IX 5 T ) Ll
HNRRHRAERE D), &R TARPATBOR R AE, ATCAR 50 2 &
BWEEMIIRES, Ba &S B ATk kAl T E 1\
AR, AEL TR I URAR 2 s b iz R gk B 18,
B 75 )3 25 DA S DR A R A U S5 N 2, T LS i 1) BE R
REERALN FURIVEARAE S, (R R R4S, i hF
NV A R AR AT B R A S0 5, B BRI A M
[FIZRFREE” LAJ “IR AR BT BB Z AL 45 G 1] i fre
TR RIS, ORISR R A A TR R F e e sl B AR b,
FRIE A FARBHT 2 ARG H R A — R BR N GHET, A
T L T AR R ARt 3 8 P ) 52 o i

3.5 @ALA A A ARAC LS, HEShE AR 2 Gt T

Hb B B 75 AR IR — AL BRI R P o S K
Wead, AT IE A & S B R @ %
T Tig 4™ 4 AW RRAKRY, B RS A AR A AR 7
e TEWT Y BOR FH BEAEBEIAR AT 23 BT A [ RDRHE & K 3
REALAS, DUoEIE 4 e A A AR (K CRIBLRR 5 AR R T
B BAREAT AR R T+ I 2 AR, kb N iR 2
AR A, FRCHE THFERAS: 24 BEI N REMR I R 4,
S IB R R G R S R P MR RE TR IR L, e T M4
TR UERAE I iy o [FIES, SR SR LA T R SR (5 5E7= i,
Xt R B AT H P AT S ST SR s AN BURF Al it
PRSIk G 25 R 0 22 A5 S SR VAN K s = 3 S PR v B R
W 2 U A E R, SEIEORTERE 52 GRS TR,
T B 7 R IR — IR BRI RS A K

4 B

J75 J5 R T T v I B S R — A A B AR AE R BT J A
R OCEEER, ORI AR BT B A B ATIE R .
REFE/K T R AT FHAMA . SO 1 S B T 1 2 B 75 R Ui — 1
BRI S B N ARG, B AR T % RTEHRAL & 9 3
Bi. BRAREESIREFRE. PRI IR 23 L R AR HE R 31T R 5 R 1E
fe BED R JR T I 28 5 2830 o NHESZ B AR A RTE AL
P TS A G IR AR SRR SRR ST T
2RI B B MR S R4S R AR DL I 58 MOl N R 5
JRANIES BR R E W25 S itk 4 . SR RS B R Gk, T
BERTHHRERR R RS A TR R e, (R EN
AT G 500, M ST ReR R el . Rl
JrTE, BT SAT L S I G BR B B AR

(&% 30Hk]

[11%01% 9.7 F [E A AL AR ORI 7% 0% BR300 4 #k X
PEy R G [0). PR, 2023 (24) .

CIFEEE, TR RRRFHBEES ORI FEIRA
FRUOLEREL AR, 2023, 6 (5) : 38-41.D01:
10.12238/btr.v615.4180.

Bl&#H, HEK, 2R EREXTEHE —BRRBEHE
ML HALILERZEN, 2024, 23 (5) : 55-57.

(41FE, AW, B, & —mRAA TR EHER K
HiBE A 4. CN202120021699.5[P1.

BIEEXTRERBERER, TLEEAFRRYY
KPR AELI]. 2025 (3) : 49-66.

BB BAER (1973.07.22-), B, A T4 KEFTA,
Wik, KM, HEFE: TRRERE,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 63



