<!DOCTYPE html>
<html lang="nl">
<head>
    <meta charset="UTF-8">
    <meta name="viewport" content="width=device-width, initial-scale=1.0">
    <title>CV - Warmtebelasting RekenTool (NBN EN 12831-1 ANB:2020) + PDF Rapport</title>
    <style>
        * {
            box-sizing: border-box;
            font-family: 'Segoe UI', Roboto, 'Helvetica Neue', sans-serif;
        }
        body {
            background: #eef2f5;
            margin: 0;
            padding: 24px;
        }
        .container {
            max-width: 1400px;
            margin: 0 auto;
        }
        h1 {
            font-size: 1.8rem;
            margin: 0 0 0.25rem 0;
            color: #1a3e4c;
        }
        .sub {
            color: #2c6979;
            margin-bottom: 1.5rem;
            border-left: 4px solid #2c6979;
            padding-left: 16px;
            font-weight: 500;
        }
        .toolbar {
            background: white;
            padding: 20px 24px;
            border-radius: 28px;
            box-shadow: 0 6px 14px rgba(0,0,0,0.05);
            margin-bottom: 28px;
            display: flex;
            flex-wrap: wrap;
            gap: 20px;
            align-items: flex-end;
            border: 1px solid #cfdfe5;
        }
        .input-group {
            display: flex;
            flex-direction: column;
            gap: 6px;
        }
        .input-group label {
            font-weight: 600;
            font-size: 0.85rem;
            color: #1f5062;
        }
        .input-group input, .input-group select {
            padding: 8px 12px;
            border-radius: 16px;
            border: 1px solid #bdd3dc;
            background: #fefefe;
            font-size: 0.9rem;
            width: 160px;
        }
        button {
            background: #1e6f5c;
            border: none;
            color: white;
            font-weight: bold;
            padding: 8px 20px;
            border-radius: 40px;
            cursor: pointer;
            font-size: 0.9rem;
            transition: 0.2s;
            box-shadow: 0 1px 2px rgba(0,0,0,0.1);
        }
        button:hover {
            background: #0e5948;
            transform: scale(0.97);
        }
        .btn-secondary {
            background: #4a6f7a;
        }
        .btn-secondary:hover {
            background: #2f5562;
        }
        .btn-danger {
            background: #b1624b;
        }
        .summary-card {
            background: white;
            border-radius: 28px;
            padding: 20px 24px;
            margin-bottom: 30px;
            box-shadow: 0 4px 12px rgba(0,0,0,0.04);
            border: 1px solid #d4e2e8;
        }
        .summary-card h3 {
            margin-top: 0;
            color: #1a3e4c;
            display: flex;
            align-items: center;
            gap: 8px;
        }
        .grid-summary {
            display: flex;
            flex-wrap: wrap;
            gap: 20px;
            justify-content: space-between;
            align-items: center;
        }
        .total-box {
            background: #eef3f0;
            padding: 10px 20px;
            border-radius: 36px;
            font-weight: bold;
        }
        .rooms-container {
            display: flex;
            flex-direction: column;
            gap: 28px;
        }
        .room-card {
            background: white;
            border-radius: 28px;
            border-left: 8px solid #289672;
            box-shadow: 0 5px 12px rgba(0,0,0,0.05);
            overflow: hidden;
            transition: 0.1s;
        }
        .room-header {
            background: #f8fbfc;
            padding: 14px 24px;
            display: flex;
            flex-wrap: wrap;
            justify-content: space-between;
            align-items: center;
            border-bottom: 1px solid #d4e2e8;
        }
        .room-name {
            font-size: 1.3rem;
            font-weight: 700;
            color: #1d5a6b;
        }
        .room-details {
            padding: 20px 24px;
            display: flex;
            flex-wrap: wrap;
            gap: 24px;
            background: #ffffff;
        }
        .dimension-group {
            flex: 1;
            min-width: 180px;
            background: #fafcfd;
            padding: 12px 16px;
            border-radius: 20px;
            border: 1px solid #e0edf2;
        }
        .dimension-group label {
            display: block;
            font-size: 0.75rem;
            text-transform: uppercase;
            font-weight: 700;
            color: #3f7e8c;
        }
        .dim-value {
            font-size: 1.2rem;
            font-weight: 700;
            color: #1a4b5c;
            margin: 6px 0 4px;
        }
        .loss-box {
            background: #f2f6f9;
            border-radius: 20px;
            padding: 12px 20px;
            min-width: 180px;
            text-align: center;
        }
        .loss-number {
            font-size: 1.7rem;
            font-weight: 800;
            color: #1e6f5c;
        }
        hr {
            margin: 12px 0;
            border-color: #cde3ea;
        }
        .btn-small {
            background: none;
            border: 1px solid #b4cfd9;
            color: #2c6979;
            padding: 4px 12px;
            font-size: 0.75rem;
            box-shadow: none;
        }
        .btn-small:hover {
            background: #e2f0f4;
            transform: none;
        }
        footer {
            text-align: center;
            margin-top: 40px;
            font-size: 0.75rem;
            color: #5f8b97;
        }
        .psi-note {
            font-size: 0.7rem;
            color: #5f7f8a;
            margin-top: 8px;
        }
        @media (max-width: 700px) {
            .toolbar { flex-direction: column; align-items: stretch; }
            .input-group input { width: 100%; }
        }
        /* Stijlen voor PDF rapport (print/export) */
        .pdf-report-container {
            font-family: 'Segoe UI', 'Helvetica Neue', sans-serif;
            max-width: 1100px;
            margin: 0 auto;
            padding: 20px;
            background: white;
            color: #1a3e4c;
        }
        .pdf-header {
            text-align: center;
            border-bottom: 2px solid #289672;
            margin-bottom: 20px;
            padding-bottom: 10px;
        }
        .pdf-header h1 {
            margin: 0;
            font-size: 1.8rem;
        }
        .pdf-header p {
            color: #2c6979;
            margin: 5px 0 0;
        }
        .pdf-params {
            background: #f0f6f9;
            padding: 12px 16px;
            border-radius: 20px;
            margin-bottom: 24px;
            display: flex;
            flex-wrap: wrap;
            gap: 20px;
        }
        .pdf-room {
            margin-bottom: 28px;
            page-break-inside: avoid;
            border: 1px solid #cfe3ea;
            border-radius: 20px;
            padding: 12px 16px;
            background: #fefefe;
        }
        .pdf-room h3 {
            background: #e7f0f4;
            display: inline-block;
            padding: 4px 16px;
            border-radius: 40px;
            margin-top: 0;
            font-size: 1.2rem;
        }
        .pdf-room-table {
            width: 100%;
            border-collapse: collapse;
            margin: 12px 0;
        }
        .pdf-room-table th, .pdf-room-table td {
            border: 1px solid #cbdbe2;
            padding: 8px 10px;
            text-align: left;
            font-size: 0.85rem;
        }
        .pdf-room-table th {
            background: #eef3f7;
            font-weight: 600;
        }
        .totals-summary {
            background: #eef3f0;
            border-radius: 20px;
            padding: 14px 20px;
            margin-top: 20px;
            font-weight: bold;
            text-align: center;
        }
        .pdf-footer {
            font-size: 0.7rem;
            text-align: center;
            margin-top: 30px;
            color: #6f8f9c;
            border-top: 1px solid #cde3ea;
            padding-top: 12px;
        }
        .loading-overlay {
            position: fixed;
            top: 0;
            left: 0;
            width: 100%;
            height: 100%;
            background: rgba(0,0,0,0.5);
            display: flex;
            align-items: center;
            justify-content: center;
            z-index: 10000;
            font-weight: bold;
            color: white;
            font-size: 1.2rem;
        }
    </style>
    <!-- html2pdf.js bibliotheek voor PDF-generatie -->
    <script src="https://cdnjs.cloudflare.com/ajax/libs/html2pdf.js/0.10.1/html2pdf.bundle.min.js" integrity="sha512-GsLlZN/3F2ErC5ifS5QtgpiJtWd43JWSuIgh7mbzZ8zBps+dvLusV+eNQATqgA/HdeKFVgA5v3S/cIrLF7QnIg==" crossorigin="anonymous" referrerpolicy="no-referrer"></script>
</head>
<body>
<div class="container">
    <h1>📐 Warmtebelasting berekenen</h1>
    <div class="sub">NBN EN 12831-1 ANB:2020 – vereenvoudigde methode (residentieel)</div>

    <!-- globale parameters -->
    <div class="toolbar">
        <div class="input-group">
            <label>🌡️ Buitentemperatuur θe (°C)</label>
            <input type="number" id="global_outdoor" value="-7" step="1">
        </div>
        <div class="input-group">
            <label>🏠 Luchtdichtheid n50 (h⁻¹)</label>
            <input type="number" id="global_n50" value="6" step="0.5">
            <span class="psi-note">Standaard 6 h⁻¹ (geen test)</span>
        </div>
        <div class="input-group">
            <label>➕ ΔU bouwknoop (W/m²K)</label>
            <input type="number" id="global_deltaU" value="0.05" step="0.01">
            <span class="psi-note">0,05 voor nieuwe bouw met minimalisatie koudebruggen</span>
        </div>
        <div class="input-group">
            <label>➕ Nieuwe ruimte</label>
            <button id="addRoomBtn" style="background:#2c6979;">+ Ruimte toevoegen</button>
        </div>
        <div class="input-group">
            <label>📄 Rapport</label>
            <button id="pdfReportBtn" style="background:#4a6f7a;">📄 PDF Rapport</button>
        </div>
    </div>

    <!-- samenvatting totaal -->
    <div class="summary-card">
        <h3>📊 Totale warmtebelasting woning</h3>
        <div class="grid-summary">
            <div>🔁 Transmissie totaal: <strong id="total_transmission">0</strong> W</div>
            <div>💨 Ventilatie totaal: <strong id="total_ventilation">0</strong> W</div>
            <div class="total-box">🔥 Φ<sub>HL,tot</sub> = <span id="total_heatload">0</span> W</div>
            <div>📐 Oppervlaktesom: <span id="total_area">0</span> m²</div>
        </div>
    </div>

    <!-- dynamische lijst van ruimtes -->
    <div id="roomsContainer" class="rooms-container"></div>
    <footer>
        ⚙️ Methode: Φ<sub>HL</sub> = ΣΦ<sub>T</sub> + Φ<sub>V</sub>  |  Φ<sub>T</sub> = (U·A + ΔU·A)·Δθ  |  Φ<sub>V</sub> = 0,34 · q<sub>v</sub> · Δθ  <br>
        q<sub>v</sub> = max(0,5·Volume ; 0,1·n50·Volume)  |  Binnencondities volgens norm (woonkamers 20-22°C, badkamer 24°C, garage 5°C etc.)
    </footer>
</div>

<script>
    // ---- standaard U-waarden database (W/m²K) voor scheidingsconstructies (geen grond, vereenvoudigd)
    let rooms = [];  // array van room objecten

    // helper: ventilatiedebiet qv (m³/h) op basis van volume en n50
    function calcVentilationDebiet(volume, n50) {
        const qv_min = 0.5 * volume;           // hygiënisch debiet
        const qv_leak = 0.1 * n50 * volume;    // infiltratie
        return Math.max(qv_min, qv_leak);
    }

    // bereken transmissie voor een ruimte (som van alle elementen)
    function calcTransmissionForRoom(room, outdoorTemp, deltaU_bouwknopen) {
        let totalW = 0;
        const deltaTheta = room.indoorTemp - outdoorTemp;
        if (deltaTheta <= 0) return 0;
        for (let elem of room.elements) {
            let U_eff = elem.U + deltaU_bouwknopen;
            let A = elem.area;
            let deltaT_eff = deltaTheta;
            if (elem.type === 'unheated') {
                let theta_ae = elem.adjacentTemp !== undefined ? elem.adjacentTemp : 5;
                let f_a = (room.indoorTemp - theta_ae) / (room.indoorTemp - outdoorTemp);
                f_a = Math.max(0, Math.min(1, f_a));
                deltaT_eff = (room.indoorTemp - theta_ae);
                if (deltaT_eff <= 0) continue;
                totalW += U_eff * A * deltaT_eff;
            } 
            else if (elem.type === 'ground') {
                let theta_em = 10;
                let fg = (room.indoorTemp - theta_em) / (room.indoorTemp - outdoorTemp);
                fg = Math.max(0.2, Math.min(1.0, fg));
                deltaT_eff = (room.indoorTemp - theta_em);
                totalW += U_eff * A * deltaT_eff * fg; 
            }
            else {
                totalW += U_eff * A * deltaTheta;
            }
        }
        return totalW;
    }

    // bereken ventilatieverlies voor ruimte
    function calcVentilationForRoom(room, outdoorTemp, n50) {
        let deltaTheta = room.indoorTemp - outdoorTemp;
        if (deltaTheta <= 0) return 0;
        let volume = room.volume;
        let qv = calcVentilationDebiet(volume, n50);
        let Hv = 0.34 * qv;
        return Hv * deltaTheta;
    }

    // Update alle UI: toon ruimtes en totalen
    function refreshUI() {
        const container = document.getElementById('roomsContainer');
        container.innerHTML = '';
        let totalTransAll = 0;
        let totalVentAll = 0;
        let totalAreaAll = 0;

        const outdoorTemp = parseFloat(document.getElementById('global_outdoor').value);
        const n50 = parseFloat(document.getElementById('global_n50').value);
        const deltaU = parseFloat(document.getElementById('global_deltaU').value);

        rooms.forEach((room, idx) => {
            const transW = calcTransmissionForRoom(room, outdoorTemp, deltaU);
            const ventW = calcVentilationForRoom(room, outdoorTemp, n50);
            const roomTotal = transW + ventW;
            totalTransAll += transW;
            totalVentAll += ventW;
            let roomAreaSum = room.elements.reduce((sum, e) => sum + e.area, 0);
            totalAreaAll += roomAreaSum;

            const card = document.createElement('div');
            card.className = 'room-card';
            card.innerHTML = `
                <div class="room-header">
                    <span class="room-name">🏠 ${escapeHtml(room.name)} (${room.indoorTemp}°C)</span>
                    <button class="btn-small" data-idx="${idx}" data-action="delete">🗑️ Verwijder</button>
                </div>
                <div class="room-details">
                    <div class="dimension-group">
                        <label>📐 Volume (m³)</label>
                        <div class="dim-value">${room.volume.toFixed(1)} m³</div>
                        <label style="margin-top:6px">🧱 Netto vloeropp. (m²)</label>
                        <div class="dim-value">${room.floorArea.toFixed(2)} m²</div>
                    </div>
                    <div class="dimension-group" style="flex:2">
                        <label>🧾 Bouwdelen (A × U)</label>
                        <div style="font-size:0.8rem; margin-top:4px">
                            ${room.elements.map(elem => {
                                let typeLabel = '';
                                if (elem.type === 'exterior') typeLabel = '🌬️ buiten';
                                else if (elem.type === 'window') typeLabel = '🪟 raam';
                                else if (elem.type === 'unheated') typeLabel = `🏚️ onverwarmd (${elem.adjacentTemp??'5'}°C)`;
                                else if (elem.type === 'ground') typeLabel = '🌍 grond/vloer';
                                else typeLabel = 'dak/plafond';
                                return `<div>▪ ${elem.name || typeLabel}: ${elem.area} m² · U=${elem.U.toFixed(2)} W/m²K</div>`;
                            }).join('')}
                            <button class="btn-small edit-elements" data-idx="${idx}" style="margin-top:8px;">✏️ Bewerk bouwdelen</button>
                        </div>
                    </div>
                    <div class="loss-box">
                        <div>📉 Transmissie</div>
                        <div class="loss-number">${Math.round(transW)} W</div>
                        <div>💨 Ventilatie</div>
                        <div class="loss-number">${Math.round(ventW)} W</div>
                        <hr>
                        <div><strong>⚡ Totaal lokaal</strong><br><span style="font-size:1.5rem; font-weight:800;">${Math.round(roomTotal)} W</span></div>
                    </div>
                </div>
            `;
            container.appendChild(card);
        });

        document.querySelectorAll('.btn-small[data-action="delete"]').forEach(btn => {
            btn.addEventListener('click', (e) => {
                const idx = parseInt(btn.getAttribute('data-idx'));
                rooms.splice(idx, 1);
                refreshUI();
            });
        });
        document.querySelectorAll('.edit-elements').forEach(btn => {
            btn.addEventListener('click', (e) => {
                const idx = parseInt(btn.getAttribute('data-idx'));
                openElementEditor(idx);
            });
        });

        document.getElementById('total_transmission').innerText = Math.round(totalTransAll);
        document.getElementById('total_ventilation').innerText = Math.round(totalVentAll);
        document.getElementById('total_heatload').innerText = Math.round(totalTransAll + totalVentAll);
        document.getElementById('total_area').innerText = totalAreaAll.toFixed(1);
    }

    // bewerk venster voor bouwdelen van een specifieke ruimte
    function openElementEditor(roomIdx) {
        const room = rooms[roomIdx];
        if (!room) return;
        let elementsStr = JSON.stringify(room.elements, null, 2);
        const newElementsInput = prompt(`Bewerk de bouwdelen van "${room.name}"\n\nFormaat: Array van objecten met properties: name, type, area (m²), U (W/m²K), [adjacentTemp voor type unheated].\nVoorbeeld:\n[\n  {"name":"buitenmuur","type":"exterior","area":18.5,"U":0.24},\n  {"name":"raam","type":"window","area":5.2,"U":1.4},\n  {"name":"vloer (kruipruimte)","type":"ground","area":34.4,"U":0.2},\n  {"name":"naar garage","type":"unheated","area":11.2,"U":1.07,"adjacentTemp":5}\n]\n\nHuidige waarden:`, elementsStr);
        if (newElementsInput !== null) {
            try {
                const parsed = JSON.parse(newElementsInput);
                if (Array.isArray(parsed)) {
                    room.elements = parsed.map(e => ({
                        name: e.name || (e.type === 'window' ? 'raam' : 'element'),
                        type: e.type,
                        area: parseFloat(e.area),
                        U: parseFloat(e.U),
                        adjacentTemp: e.adjacentTemp !== undefined ? parseFloat(e.adjacentTemp) : (e.type === 'unheated' ? 5 : undefined)
                    }));
                    alert("Bouwdelen bijgewerkt! Volume/vloeropp. blijft behouden.");
                    refreshUI();
                } else throw new Error("Geen array");
            } catch(e) {
                alert("Ongeldige JSON: gebruik het juiste formaat. Voorbeeld beschikbaar.");
            }
        }
    }

    function escapeHtml(str) { 
        if(!str) return '';
        return str.replace(/[&<>]/g, function(m){if(m==='&') return '&amp;'; if(m==='<') return '&lt;'; if(m==='>') return '&gt;'; return m;}); 
    }

    // functie: nieuwe standaard ruimte aanmaken met typische bouwdelen
    function createDefaultRoom(name, indoorTemp, floorArea, ceilingHeight) {
        const volume = floorArea * ceilingHeight;
        let elements = [];
        if (name.toLowerCase().includes('leef') || name.toLowerCase().includes('woon') || name === 'Leefkamer') {
            elements = [
                { name: "buitenmuur (geïsoleerd)", type: "exterior", area: 13.1, U: 0.16 },
                { name: "ramen (dubbel glas)", type: "window", area: 6.9, U: 1.4 },
                { name: "vloer boven kruipruimte", type: "ground", area: floorArea, U: 0.20 },
                { name: "binnenmuur naar garage", type: "unheated", area: 11.2, U: 1.07, adjacentTemp: 5 },
                { name: "binnenmuur naar berging", type: "unheated", area: 6.3, U: 1.07, adjacentTemp: 5 },
                { name: "plafond (verdieping)", type: "exterior", area: 34.4, U: 0.20 }
            ];
        } 
        else if (name.toLowerCase().includes('badkamer')) {
            elements = [
                { name: "buitenmuur", type: "exterior", area: 9.0, U: 0.16 },
                { name: "raam", type: "window", area: 0.7, U: 1.4 },
                { name: "vloer (kruipruimte)", type: "ground", area: floorArea, U: 0.20 },
                { name: "binnenmuur (onverwarmd)", type: "unheated", area: 9.6, U: 1.07, adjacentTemp: 16 }
            ];
        } 
        else if (name.toLowerCase().includes('garage')) {
            elements = [
                { name: "garagepoort", type: "exterior", area: 7.3, U: 2.0 },
                { name: "buitenmuur", type: "exterior", area: 34.5, U: 0.24 },
                { name: "vloer (kruipruimte)", type: "ground", area: floorArea, U: 0.20 }
            ];
        } 
        else {
            elements = [
                { name: "buitenmuur", type: "exterior", area: 18.0, U: 0.24 },
                { name: "raam", type: "window", area: 3.5, U: 1.4 },
                { name: "vloer (kruipruimte)", type: "ground", area: floorArea, U: 0.20 }
            ];
        }
        return {
            id: Date.now() + Math.random(),
            name: name,
            indoorTemp: indoorTemp,
            floorArea: floorArea,
            volume: volume,
            elements: elements
        };
    }

    // Gebruiker voegt nieuwe ruimte toe
    function addNewRoom() {
        let name = prompt("Naam van de ruimte (bv. Leefkamer, Slaapkamer, Badkamer):", "Nieuwe ruimte");
        if (!name) return;
        let temp = parseFloat(prompt("Gewenste binnentemperatuur (°C) volgens norm:\n- Woonkamer/keuken: 20-22\n- Badkamer: 24\n- Slaapkamer: 18\n- Garage: 5\n- Gang: 16", "20"));
        if (isNaN(temp)) temp = 20;
        let floorArea = parseFloat(prompt("Netto vloeroppervlakte (m²):", "20"));
        if (isNaN(floorArea) || floorArea <= 0) floorArea = 20;
        let ceilingHeight = parseFloat(prompt("Plafondhoogte (m):", "2.5"));
        if (isNaN(ceilingHeight) || ceilingHeight <= 0) ceilingHeight = 2.5;
        const newRoom = createDefaultRoom(name, temp, floorArea, ceilingHeight);
        let customVol = prompt(`Volume wordt ${newRoom.volume.toFixed(1)} m³. Wil je dit aanpassen? (optioneel, laat leeg voor behoud)`, "");
        if (customVol !== null && !isNaN(parseFloat(customVol)) && parseFloat(customVol) > 0) {
            newRoom.volume = parseFloat(customVol);
        }
        const editElementsNow = confirm("Wens je de bouwdelen (muren, ramen, U-waarden) direct aan te passen? (anders worden standaardprofielen gebruikt)");
        rooms.push(newRoom);
        refreshUI();
        if (editElementsNow) {
            setTimeout(() => openElementEditor(rooms.length-1), 50);
        }
    }

    // ==================== PDF RAPPORT GENERATIE (verbeterd) ====================
    async function generatePDFReport() {
        const pdfBtn = document.getElementById('pdfReportBtn');
        // Voorkom meerdere klikken
        if (pdfBtn.disabled) return;
        pdfBtn.disabled = true;
        pdfBtn.textContent = "📄 PDF wordt gemaakt...";

        // Toon laadmelding
        const loadingDiv = document.createElement('div');
        loadingDiv.className = 'loading-overlay';
        loadingDiv.innerHTML = '<div style="background:#1e6f5c; padding:20px 40px; border-radius:60px;">📑 Bezig met genereren van PDF-rapport...</div>';
        document.body.appendChild(loadingDiv);

        try {
            const outdoorTemp = parseFloat(document.getElementById('global_outdoor').value);
            const n50 = parseFloat(document.getElementById('global_n50').value);
            const deltaU = parseFloat(document.getElementById('global_deltaU').value);
            
            // Bereken totalen en room data
            let totalTransAll = 0, totalVentAll = 0;
            const roomsData = [];
            for (let room of rooms) {
                const transW = calcTransmissionForRoom(room, outdoorTemp, deltaU);
                const ventW = calcVentilationForRoom(room, outdoorTemp, n50);
                totalTransAll += transW;
                totalVentAll += ventW;
                roomsData.push({
                    ...room,
                    transW,
                    ventW,
                    roomTotal: transW + ventW
                });
            }
            const totalLoad = totalTransAll + totalVentAll;
            const totalAreaSum = rooms.reduce((acc, r) => acc + r.elements.reduce((s,e)=>s+e.area,0), 0);
            
            // Bouw HTML voor rapport
            const reportHtml = `
            <div class="pdf-report-container">
                <div class="pdf-header">
                    <h1>Warmtebelastingrapport - NBN EN 12831-1 ANB:2020</h1>
                    <p>Gegenereerd op ${new Date().toLocaleString('nl-BE')}</p>
                </div>
                <div class="pdf-params">
                    <div><strong>🌡️ Buitentemperatuur θe:</strong> ${outdoorTemp} °C</div>
                    <div><strong>🏠 Luchtdichtheid n50:</strong> ${n50} h⁻¹</div>
                    <div><strong>➕ ΔU bouwknoop:</strong> ${deltaU} W/m²K</div>
                    <div><strong>📐 Totale oppervlaktesom (A<sub>tot</sub>):</strong> ${totalAreaSum.toFixed(1)} m²</div>
                </div>
                <div style="text-align:center; margin-bottom:15px; background:#eef3f0; padding:10px; border-radius:40px;">
                    <strong>🔥 Totale warmtebelasting (Φ<sub>HL,tot</sub>) = ${Math.round(totalLoad)} W</strong> 
                    (Transmissie: ${Math.round(totalTransAll)} W + Ventilatie: ${Math.round(totalVentAll)} W)
                </div>
                ${roomsData.map((room, idx) => {
                    const elementRows = room.elements.map(e => {
                        let typeDesc = "";
                        if (e.type === 'exterior') typeDesc = "Buitenwand";
                        else if (e.type === 'window') typeDesc = "Raam";
                        else if (e.type === 'unheated') typeDesc = `Onverwarmd (${e.adjacentTemp ?? 5}°C)`;
                        else if (e.type === 'ground') typeDesc = "Grondvloer/kruipruimte";
                        else typeDesc = "Overig";
                        return `<tr><td>${escapeHtml(e.name || typeDesc)}</td><td>${typeDesc}</td><td>${e.area.toFixed(2)} m²</td><td>${e.U.toFixed(3)} W/m²K</td><td>${(e.U + deltaU).toFixed(3)} W/m²K</td></tr>`;
                    }).join('');
                    return `
                    <div class="pdf-room">
                        <h3>📌 ${escapeHtml(room.name)} (θ<sub>int</sub> = ${room.indoorTemp}°C)</h3>
                        <div><strong>Volume:</strong> ${room.volume.toFixed(1)} m³ | <strong>Vloeropp.:</strong> ${room.floorArea.toFixed(2)} m²</div>
                        <table class="pdf-room-table">
                            <thead><tr><th>Constructie</th><th>Type</th><th>Oppervlakte (m²)</th><th>U (W/m²K)</th><th>U+ΔU (W/m²K)</th></tr></thead>
                            <tbody>${elementRows || '<tr><td colspan="5">Geen bouwdelen</td></tr>'}</tbody>
                        </table>
                        <div style="display:flex; justify-content:space-between; margin-top:8px; gap:12px; flex-wrap:wrap;">
                            <span><strong>📉 Transmissieverlies:</strong> ${Math.round(room.transW)} W</span>
                            <span><strong>💨 Ventilatieverlies:</strong> ${Math.round(room.ventW)} W</span>
                            <span style="background:#eaf4e8; padding:4px 12px; border-radius:20px;"><strong>⚡ Totaal lokaal:</strong> ${Math.round(room.roomTotal)} W</span>
                        </div>
                    </div>
                    `;
                }).join('')}
                <div class="totals-summary">
                    <strong>EINDRESULTAAT WONING</strong><br>
                    ΣΦ<sub>T</sub> = ${Math.round(totalTransAll)} W &nbsp;|&nbsp;
                    ΣΦ<sub>V</sub> = ${Math.round(totalVentAll)} W &nbsp;|&nbsp;
                    Φ<sub>HL,tot</sub> = ${Math.round(totalLoad)} W
                </div>
                <div class="pdf-footer">
                    Berekening volgens NBN EN 12831-1 ANB:2020 - vereenvoudigde methode (residentieel).<br>
                    Deze tool geeft een indicatieve warmtebelasting op ontwerpbuitentemperatuur.
                </div>
            </div>
            `;
            
            // Tijdelijke container die WEL zichtbaar is maar onzichtbaar voor gebruiker (opacity:0, pointer-events:none)
            // Dit voorkomt dat html2canvas een lege pagina vastlegt.
            const tempDiv = document.createElement('div');
            tempDiv.style.position = 'fixed';
            tempDiv.style.top = '0';
            tempDiv.style.left = '0';
            tempDiv.style.width = '100%';
            tempDiv.style.backgroundColor = 'white';
            tempDiv.style.zIndex = '-1';
            tempDiv.style.opacity = '0';
            tempDiv.style.pointerEvents = 'none';
            tempDiv.style.overflow = 'auto';
            tempDiv.innerHTML = reportHtml;
            
            // Voeg specifieke stijlen toe voor de PDF (ter aanvulling)
            const style = document.createElement('style');
            style.textContent = `
                .pdf-report-container { font-family: 'Segoe UI', 'Helvetica Neue', sans-serif; max-width: 1100px; margin: 0 auto; padding: 20px; background: white; color: #1a3e4c; }
                .pdf-header { text-align: center; border-bottom: 2px solid #289672; margin-bottom: 20px; padding-bottom: 10px; }
                .pdf-header h1 { margin: 0; font-size: 1.8rem; }
                .pdf-params { background: #f0f6f9; padding: 12px 16px; border-radius: 20px; margin-bottom: 24px; display: flex; flex-wrap: wrap; gap: 20px; }
                .pdf-room { margin-bottom: 28px; page-break-inside: avoid; border: 1px solid #cfe3ea; border-radius: 20px; padding: 12px 16px; background: #fefefe; }
                .pdf-room h3 { background: #e7f0f4; display: inline-block; padding: 4px 16px; border-radius: 40px; margin-top: 0; font-size: 1.2rem; }
                .pdf-room-table { width: 100%; border-collapse: collapse; margin: 12px 0; }
                .pdf-room-table th, .pdf-room-table td { border: 1px solid #cbdbe2; padding: 8px 10px; text-align: left; font-size: 0.85rem; }
                .pdf-room-table th { background: #eef3f7; font-weight: 600; }
                .totals-summary { background: #eef3f0; border-radius: 20px; padding: 14px 20px; margin-top: 20px; font-weight: bold; text-align: center; }
                .pdf-footer { font-size: 0.7rem; text-align: center; margin-top: 30px; color: #6f8f9c; border-top: 1px solid #cde3ea; padding-top: 12px; }
            `;
            tempDiv.appendChild(style);
            document.body.appendChild(tempDiv);
            
            // Genereer PDF met html2pdf
            const opt = {
                margin:        [0.5, 0.5, 0.5, 0.5],
                filename:     `Warmtebelasting_Rapport_${new Date().toISOString().slice(0,19).replace(/:/g, '-')}.pdf`,
                image:        { type: 'jpeg', quality: 0.98 },
                html2canvas:  { scale: 2, letterRendering: true },
                jsPDF:        { unit: 'in', format: 'a4', orientation: 'portrait' }
            };
            await html2pdf().set(opt).from(tempDiv).save();
            
            // Opruimen
            document.body.removeChild(tempDiv);
        } catch (err) {
            console.error("PDF fout:", err);
            alert("PDF generatie mislukt. Probeer opnieuw of controleer de console.");
        } finally {
            // Verwijder laadmelding
            if (loadingDiv && loadingDiv.parentNode) loadingDiv.parentNode.removeChild(loadingDiv);
            pdfBtn.disabled = false;
            pdfBtn.textContent = "📄 PDF Rapport";
        }
    }
    
    // initialiseer voorbeeldwoning (gebaseerd op praktische uitwerking)
    function initDemo() {
        const living = createDefaultRoom("Leefkamer", 22, 34.4, 2.5);
        living.volume = 86.0;
        living.elements = [
            { name: "buitenmuur gepleisterd", type: "exterior", area: 13.1, U: 0.16 },
            { name: "ramen (dubbel glas)", type: "window", area: 6.9, U: 1.4 },
            { name: "vloer boven kruipruimte", type: "ground", area: 34.4, U: 0.20 },
            { name: "binnenmuur naar berging", type: "unheated", area: 6.3, U: 1.07, adjacentTemp: 5 },
            { name: "binnenmuur naar garage", type: "unheated", area: 11.2, U: 1.07, adjacentTemp: 5 },
            { name: "binnenmuur hall", type: "unheated", area: 7.9, U: 1.07, adjacentTemp: 16 }
        ];
        const garage = createDefaultRoom("Garage", 10, 29.5, 2.5);
        garage.volume = 73.7;
        garage.elements = [
            { name: "poort", type: "exterior", area: 7.3, U: 2.0 },
            { name: "buitenmuur", type: "exterior", area: 34.5, U: 0.16 },
            { name: "vloer (kruipruimte)", type: "ground", area: 29.5, U: 0.20 }
        ];
        const slaap1 = createDefaultRoom("Slaapkamer 1", 20, 12.9, 2.5);
        slaap1.volume = 32.3;
        slaap1.elements = [
            { name: "buitenmuur", type: "exterior", area: 18.1, U: 0.16 },
            { name: "raam", type: "window", area: 4.5, U: 1.4 },
            { name: "vloer (kruipruimte)", type: "ground", area: 12.9, U: 0.20 }
        ];
        const badkamer = createDefaultRoom("Badkamer", 24, 10.7, 2.0);
        badkamer.volume = 21.4;
        badkamer.elements = [
            { name: "buitenmuur bezet", type: "exterior", area: 9.0, U: 0.16 },
            { name: "raam", type: "window", area: 0.7, U: 1.4 },
            { name: "vloer (kruipruimte)", type: "ground", area: 10.7, U: 0.20 }
        ];
        rooms = [living, garage, slaap1, badkamer];
        refreshUI();
    }

    document.getElementById('addRoomBtn').addEventListener('click', addNewRoom);
    document.getElementById('pdfReportBtn').addEventListener('click', generatePDFReport);
    initDemo();

    // Event listeners voor parameters refresh
    document.getElementById('global_outdoor').addEventListener('input', () => refreshUI());
    document.getElementById('global_n50').addEventListener('input', () => refreshUI());
    document.getElementById('global_deltaU').addEventListener('input', () => refreshUI());
</script>
</body>
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